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1. INTRODUCTION 

1.1 Statement of the Existing Situation 

The B. L. England Station (BLES) is located at Beesley's Point, 

New Jersey, about 0. 9 km west of the Garden State Parkway and on the 

southern shore of the Great Egg Harbor Bay near the Tuckahoe River. 

The BLES consists of three steam electrical generating units with 

total generating capacity of 447 MW (127, 160 and 160 MW, respectively). 

Units 1 and 2 have coal-fired cyclone furnaces and Unit 3 has an oil-

fired furnace. Each unit is constructed with an independent free-

standing 250-ft-high stack. Each stack emits sulfur dioxide at a rate 

of 850, 1050 and 220 gram so2/sec, respectively, when operating at full 

capacity (400, 400, 55 gram S02/sec under minimum load operation, which 

is taken as 40 percent load). 

Atlantic City Electric Company (ACE), which owns and operates the 

BLES Units 1, 2, and 3, has measured high values of 3-hr and 24-hr 

average ground-level concentrations of sulfur dioxide at Somers Point 

Marina (-N18°E, 2.7 km from the BLES). These concentrations occur 

infrequently during the spring (April), summer (July), and fall 

(November) for a total of approximately 100 hrs per year, under certain 

persistent meteorological conditions of high wind speed from a constant 

direction. These conditions can be expected to last up to 48 hrs at a 

time and the recorded ground-level concentrations are near, or exceed, 

federal-state imposed air-quality standards. 

To correct the existing situation, ACE is investigating the 

engineering, economic, and regulatory aspects of installing a Good-

Engineering-Practice (GEP) stack at the BLES facility. The proposed GEP 

stack is a multiple-flue design of free-standing reinforced concrete 
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with each unit having its own flue. The potential stack configurations 

are 1) a three-flue stack serving Units 1, 2, and 3, and 2) a two-flue 

stack serving Units 1 and 2 with the existing stack for Unit 3. 

Stone & Webster Engineering Corporation (SWEC) of Cherry Hill, 

New Jersey, was contracted to provide engineering consults and solutions 

for the excessive so2 concentrations problem of the BLES. Subsequently, 

the Fluid Mechanics and Wind Engineering Program of Colorado State 

University was subcontracted to provide a wind-tunnel study of fluid 

modeling of the BLES. 

1.2 Scope of Work 

Section 123 of the Clean Air Act Amendments (40 CFR 51) of 1977 

defines GEP stack height as "the height necessary to insure that emis-

sions from the stack do not result in excessive concentrations of any 

air pollutant in the immediate vicinity of the source as a result of 

atmospheric downwash, eddies and wakes which may be created by the 

source itself, nearby structures or nearby terrain obstacles." 

One notices that "excessive concentration" means a maximum 

ground-level concentration 1) due to emissions from a stack due in part 

or whole to downwash, wakes or eddy effects produced by nearby 

structures or terrain features which individually is at least 40 percent 

in excess of the maximum concentrations experienced in the absence of 

such downwash, wakes, or eddy effects, and 2) which contributes to a 

total concentration due to emissions from all sources that is greater 

than a NAAQS or an applicable PSD increment. 

A commonly accepted rule to determine the GEP stack height is: 

H = H + 1.5 L g (1.1) 



where: 

3 

H = GEP stack height measured from the ground-level 
g elevation at the base of the stack. 

H = height of nearby structure measured from the ground-level 
s elevation at the base of the stack. 

L = lesser dimension (height or projected width) of nearby 
structures. 

According to 40 CFR 51.l(ii), fluid modeling may be used to 

determine a GEP stack height which does not result in excessive 

pollutant concentration. In addition, the GEP stack height determined 

from the general engineering rule (Equation 1.1) is subject to a fluid-

modeling study if the control agency believes a demonstration is 

necessary. 

Hence, the purposes of this study are: 

1) Fluid modeling of concentrations for existing stack configuration. 

2) Screening tests to determine a GEP stack height from the following: 

a) three-flue stack, 

b) two-flue stack with existing stack for Unit 3, 

c) identification of wind direction that maximizes downwash 

effects, and 

d) orientation of flues relative to wind direction that maximizes 

downwash effects. 

The ultimate goal is to perform fluid modeling to determine a GEP stack 

height needed to prevent excessive pollutant concentration in the 

vicinity of the BLES. 

The following documents are used as guidances (technical standards) 

for fluid modeling GEP studies: 
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1. Draft Guideline for Determination of Good Engineering Practice 

Stack Height (Technical Support Document for the Stack Height 

Regulation) (with addenda), U.S. EPA, November 1984 (hereafter 

referrred to as "Guideline 1"). 

2. Guideline for Use of Fluid Modeling to Determine Good Engineering 

Practice Stack Height. EPA-450/4-81-003, July 1981 (hereafter also 

referred to as the "Guideline I"). 

3. Guideline for Fluid Modeling of Atmospheric Diffusion, U.S. EPA, 

ESRL, EPA-600/8-81-009, April 1981 (hereafter referred to as the 

"Guideline 2"). 

4. Determination of Good-Engineering-Practice Stack Height--A Fluid 

Model Demonstration Study for a Power Plant, EPA, ESRL, 

EPA-600/3-83-024, April 1983 (hereafter referred to as the 

"Demonstration Study"). 

It was understood by CSU that full documentation of concentration 

profiles are to be made for a stack height of 117.3 m (calculated from 

Equation 1.1) regardless of the outcome of optimal GEP stack height 

obtained from fluid modeling. 

1.3 Introduction to the Text 

The remainder of this report consists of five sections. Section 2 

briefly reviews the similarity criteria for atmospheric dispersion and 

displays the simulation techniques employed in the present study. 

Section 3 documents the experimental facilities and instrumentation 

which include the wind tunnel, the BLES model, turbulence and concentra-

tion measurements. A further detailed description is given in 

Appendix A. Evaluation of the simulated boundary layer is presented in 

Section 4. The simulated boundary layer is compared to the planetary 
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boundary layer evaluating the mean velocity profile, the turbulence 

characteristics, and the atmospheric dispersion comparability. 

Section 5 describes the determination for the GEP stack height. The 

selection of GEP stack height is based on the 40 percent excessive 

concentration criterion measured from dispersions with and without the 

BLES building. Section 6 summarizes the present study and gives 

recommendations for application. 

Complete computer printouts of all test runs of measured 

concentrations are contained in Appendix B. 

Simulation of plume rise with Froude number scaling is presented in 

Appendix C. Results of all test runs with Froude number scaling are 

contained in Appendix D. 
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2. SIMULATION OF ATMOSPHERIC DISPERSION 

2.1 Simulation of Atmospheric Motion 

The basic equations governing atmospheric and plume motions are the 

conservation of mass, momentum and energy. A complete set of require-

ments for similarity between the wind tunnel and the prototype can be 

obtained from dimensionless analysis as given by Cermak (1975). Since 

it is not possible to simultaneously satisfy all the requirements in the 

model and prototype, Guideline 2 specified five parameters in addition 

to geometric similarity that are relevant to modeling atmospheric flow. 

These are Rossby number, Peclet number, Reynolds-Schmidt product, Froude 

number, and Reynolds number. 

The Rossby number, R , is a quantity which indicates the effect of 
0 

the Coriolis force on the flow field. In the wind tunnel equal Rossby 

numbers between model and prototype cannot be achieved. However, the 

effect of the earth rotation becomes insignificant if the distance scale 

is small. Snyder (1972) suggested a cutoff point at 5 km for diffusion 

study. The maximum downstream distance from the source that was modeled 

in the present study is 4.8 km. Hence, the requirement of equal Rossby 

numbers is relaxed. 

The Peclet number and Reynolds-Schmidt product are Reynolds number 

dependent and are indicators of the molecular diffusivity (heat and mass 

diffusivity, respectively). According to Guideline 2, matching the 

Peclet number or Reynolds-Schmidt product of the prototype in the model 

is unimportant if the flow exhibits Reynolds number independence. 

The Froude number indicates the square root of the ratio of 

inertial to buoyancy forces. A large value of the Froude number implies 

that buoyancy forces are small compared to inertial forces. There are 
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two Froude numbers that must be considered: the Froude number of the 

atmospheric flow and the stack Froude number. The present study was 

conducted to simulate dispersion in a thermally neutral stratified 

boundary-layer flow. Therefore, the Froude number of the atmospheric 

flow to be simulated must be infinite. It is not possible to simulate 

an infinite Froude number in the laboratory. However, for practical 

purposes, a relative large Froude number (Fr = 67) achieved in the wind 

tunnel can certainly represent a good simulation of the Froude number in 

the atmospheric flow. The discussion of the stack Froude number is 

deferred to the next section. 

The Reynolds number is the ratio of inertial to viscous forces. 

For dispersion study equal Reynolds number for model and prototype is 

not possible to achieve. However, this inequality is not a serious 

limitation. Golden, as cited by Halitsky et al. (1963), found that for 

flow about a cube for Reynolds number above 11,000, there was no change 

in concentration measurements. Guideline 2 also suggested that the 

pattern of turbulent flow for sharp-edged buildings is similar at all 

Reynolds numbers above 11,000. 

The building Reynolds number, ReB = UBH8/va, for the present study 

yields 

= (1.50)(0.15) = 
1.38 x 10-5 16,355 > 11,000 

which is sufficiently large to insure Reynolds number independence for 

flow over the sharp-edged building of the BLES. 

2.2 Simulation of Plume Rise 

Exact simulation of the plume rise and its dispersion requires that 

the following set of parameters be equal in the model and prototype: 
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w PS D UL WD P w2 s s s a s u ' p ' 1 ' v 'v ' 8)'D s a a s 

W speed of stack gas emission, s 
U : mean speed of ambient wind at height of stack H , s s 
p : density of stack gas, s 
p : density of ambient air, a 

(p -p ) g - difference in specific weight of ambient air and a s 

stack gas, 

v : kinematic viscosity of ambient air, a 
v : kinematic viscosity of the effluent, s 
D stack or flue diameter, and 

L characteristic length scale. 

However, it would not be practical if one attempts to match all 

these parameters in wind-tunnel simulation. For instance, a simul-

taneous simulation of W /U and p w2/8)'D will usually s s a s 

introduce a large scale ratio and possibly sacrifice the requirement of 

Reynolds number independence. Therefore, most investigators tend to 

evaluate the importance of each parameter in their simulation and there-

fore relax some criteria to achieve their goals. Discussions on which 

parameter should be relaxed are diverse and yet no definitive conclusion 

has been reached. A common practice among the researchers is to exag-

gerate the density difference or the stack Froude number. Guideline 2 

does not specify which parameter should be exaggerated but suggests that 

matching all parameters is important if the Froude number is less than 

four. However, the Demonstration Study recommended that the Froude 

number can be ignored but density and effluent-to-wind velocity ratio 
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should be kept the same in model and prototype. Accordingly, these two 

criteria were employed in the present study. 

The value of the effluent Reynolds number of the 

model stack was approximately 2300 for minimum load plant operating 

condition. This value is less than 15,000 which is specified by 

Guideline 2 as the critical Reynolds number to be exceeded. To promote 

turbulence of the stack effluent, a thin serrated ring (see Figure 3.3b) 

was inserted 10 stack-diameters upstream of the stack exit to ensure 

fully turbulent effluent flow. 

In summary, the following scaling criteria were applied for the 

neutral boundary-layer simulation: 

1. 

2. 

3. 

4. 

5. 

UH 
Re = __!.__! > 11,000 v a 

Similar velocity and turbulence profiles upwind, and 

Geometric similarity. 
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3. EXPERIMENTAL FACILITIES AND INSTRUMENTATION 

3.1 The Wind-Tunnel Facility 

The present study was conducted in the Meteorological Wind Tunnel 

(MWT) of the Fluid Dynamics and Diffusion Laboratory (FDDL) at Colorado 

State University. Plan and elevation views of this tunnel are shown in 

Figure 3.1. 

The MWT was designed specifically to model atmospheric boundary-

layer flow. The tunnel is a closed circuit facility with a 9-to-1 

contraction ratio driven by a 400 HP variable-pitch, variable-speed 

propeller. The test section is 27 m in length and nominally 1. 8 m 

square. The test section walls diverge approximately 2. 5 cm/3 m, and 

the roof is adjustable to maintain a zero pressure gradient along the 

test section. The blockage created by the model was less than 5 percent 

of the tunnel cross section. Hence, it was not necessary to adjust the 

roof to compensate for the blockage effect. Though the tunnel is 

capable of simulating thermally stratified planetary boundary layers, 

all the experiments included in this report were performed with a 

neutral boundary-layer stratification. Design and operation of the MWT 

are described in detail by Plate and Cermak (1963). 

The turbulent boundary layer was tripped at the entrance section of 

the MWT with a 3. 8 cm high sawtooth vortex generator and allowed to 

develop over the long test section with certain roughness {smooth 

Masonite with 0.635 cm holes and 0.635 cm diameter x 1.27 cm long dowels 

placed in a 5 cm x 20 cm pattern). In addition, four evenly spaced 

1. 8 m tall spires were installed at the tunnel entrance to create the 

desired atmospheric boundary layer within the test section. 
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3.2 The Model 

A circular area about the BLES, 457.2 min diameter, was modeled on 

a scale of 1:300 for use in the wind-tunnel GEP tests. The model was 

constructed in two configurations: 

1) The existing station facilities, as depicted in previously supplied 

plant-site drawing and photographs. 

2) A modified station-facility incorporating the proposed ductwork and 

three-flue stack contained in SWEC drawings f/15163-FM-IA-1 and 

15163-FM-IB-1. 

The model for the existing facilities was centered about the stack 

for Unit 2. The center location was subsequently moved 21.5 cm (64.5 m) 

SE (135°) of Stack 2 and thence 8.1 cm (24.3 m) NE (45°), so that the 

proposed new stack remained on the tunnel centerline for GEP tests in 

all wind directions. 

All parts of the models--except the stacks--were fabricated within 

the FDDL from wooden and styrofoam materials and in the detail necessary 

to simulate prototype wind patterns around the BLES. Boiler facilities, 

precipitators, ducting and generator enclosures, coal storage/handling 

facilities, bulk storage tanks, all other significant administration/ 

maintenance buildings and related structures within the defined circular 

area were constructed in the model. The abutted units were removable to 

facilitate testing with and without the building. 

All stacks were machined from brass and acrylic materials at the 

ERC (Engineering Research Center, Colorado State University, Fort 

Collins, Colorado) Machine Shop, to insure accurate modeling of critical 

internal dimensions of the flues. The three-flue stack, tapering from 

5.50 cm (16.5 m) at the base to 4.80 cm (14.4 m) at the top was also 
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partially segmented. The lower 10. 2 cm (30. 6 m) of the stack was 

constructed from 5.1 cm (15.3 m) and alternate 1.27 cm (3.81 m) inter-

locking rings which permitted decreasing the stack height for testing at 

heights lower than 39.11 cm (117.3 m). Similar segments also permitted 

extending the stack up to 61 m above the GEP height. The individual 

flues extended 1.37 cm (4.11 m) beyond the stack shell. All specific 

flue diameters and stack heights are contained in tables elsewhere in 

the report. 

The modeled structures were attached to a 1.52 m portable turntable 

(1.52 m in diameter), which facilitated simulation of multiple wind 

directions. The model was oriented to 45° (plant north) and the turn-

table indexed to readily identify wind direction. Photographs of the 

BLES model in the MWT are presented as Figures 3.2 and 3.3. 

Figure 3.4 provides documentation in the form of a schematic 

drawing of the entire test section length, which includes: spire and 

trip location, upwind roughness, turntable location, downwind roughness 

and pertinent dimensions. 

3.3 The Velocity Measurements 

Measurements of mean velocity, turbulence intensity and turbulent 

shear-stress profiles were obtained with TSI Model 1053B constant-

temperature anemometers in conjunction with Model 1243-20 boundary-layer 

hot-film X-probe (cross-flow style). Calibrations were performed with a 

TSI Model 1125 calibrator. The reference velocities for calibration 

were obtained by monitoring the differential pressure through an MKS 

Baratron capacitance manometer (Model 77H-30). Typical calibration 

curves are shown in Figure 3.5. 
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A Datametrics Model 800LV linear flowmeter with probe was used to 

monitor the reference velocity in the wind tunnel. The probe was placed 

at the edge of the boundary layer (I.I times the boundary-layer thick-

ness) at a fixed point (1 m downwind from the model) in the MWf through-

out all measurements. The tunnel was set at various speeds according to 

the hot-film calibration results. An HP-2401 Integrating Digital 

Voltmeter was used to determine the Datametrics reading by integrating 

the signals over a 100-second interval. Hence, a calibration curve was 

obtained between the wind speed and the Datametrics reading. This curve 

then served as a reference for the mean wind speed during the dispersion 

measurements. The tunnel speed was adjusted and the integrations 

repeated until the desired setting was obtained within a ±2 percent 

tolerance throughout all measurements. 

3.4 The Concentration Measurements 

3. 4.1 General 

Concentration data obtained in the present study included ground-

level samples, a horizontal array of samples elevated above the ground, 

and an array of samples along the center of the tunnel in the vertical 

direction. A total of I26 small ports (0.16 cm ID, Figure 3.6a) were 

constructed on the floor. An interface board (Figure 3.6b) served as a 

connection between the ground samplers and the tracer sampling system 

(Figure 3. 6c) provided selection of ground samplers for each measure-

ment. An adjustable sampling rake (Figure 3 .6d) was employed for the 

measurements of lateral and vertical concentration profiles. 

For each concentration measurement, up to 42 samples were 

simultaneously drawn in a period of two minutes to a SO-sample 

collection system. Two samplers were employed to monitor the level of 
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background concentration. The sample draw rate was set to 1.2 cc/s 

which results in a draw velocity of 60 cm/s. The collection system is 

composed of fifty, 30 cc air-tight syringes mounted between two circular 

aluminum plates. A variable-speed motor raises a third plate which 

lifts the plungers of all 50 syringes simultaneously. Syringes were 

completely flushed to prevent residual concentrations accumulated from 

earlier runs before any sample was taken. The sampler was periodically 

calibrated to insure proper function of every check valve and tubing 

assembly. 

3.4.2 Gas Chromatograph 

A Hewlett-Packard Model 5700A gas chromatograph (GC) with flame 

ionization detector was used to determine the mean concentration of 

scalar tracers. The flame ionization detector functions on the prin-

ciple that a DC voltage on a collector electrode is proportional to a 

charge produced by charged particles when organics burn in a hydrogen/ 

air flame. Air samples tagged with three tracer components (methane, 

ethane and propane) were carried into a combustion column by an inert 

carrier gas, nitrogen. Tracers arrived at the flame at separate times 

due to the diffusive properties of different hydrocarbon mixtures in the 

column. The DC voltage output from the electrode was amplified by an 

electrometer and fed to a Hewlett-Packard Model 3380 integrator. 

Separate peaks on the integrator output can be identified as contents of 

different tracer gases. Flow rates of auxiliary gases (air, hydrogen 

and nitrogen) were selected to yield a maximum sensitivity of the 

instrument. Zero drift of the gas chromatograph due to the impurities 

in the carrier gas was corrected by subtracting the background flow 

baseline values. 
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The gas chromatograph can measure samples with sensitivity down to 

picogram (lo- 12) quantities. It was calibrated with a certified 

methane-ethane mixture of known concentration every four hours during 

the experiment. The maximum error expected from the gas chromatograph 

was found to be less than 0.12 percent. 

A nominal 10 percent methane, 5.33 percent ethane and 3.63 percent 

propane tracer in helium and nitrogen mixture was released through 

Stack 1, 2 and 3 respectively. The required gas mixtures were balanced 

to meet the desired density ratios by Scientific Gas Products, Inc., 

Longmont, Colorado. Each tracer was analyzed and certified to be 

accurate within ±2 percent. 

3.4.3 Test Procedure 

The procedure for analyzing air samples from the tunnel is as 

follows: 1) a 2 cc sample volume drawn from the wind tunnel is 

introduced into the Flame Ionization Detector, 2) the output from the 

electrometer (in microvolts) is entered into the HP-3380 Integrator, 

3) the output signal is analyzed by the HP-3380 to obtain the propor-

tional amount of hydrocarbons present in the sample, 4) the record is 

integrated, and the methane, ethane, or propane concentration, as appro-

priate, is determined, 5) a summary of the integrator analysis (gas 

retention time and integrated area (µv-s) is printed out on the integra-

tor at the wind tunnel, 6) the integrated (raw) values for each tracer 

are entered into an HP-1000 mini-computer along with pertinent run 

parameters, and 7) the computer program converts the raw data into a 

full-scale so2 concentration. 
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3.4.4 Data Reduction 

Concentration data obtained in the wind tunnel may be related to 

those in the prototype through the nondimensional concentration coeffi-

cient, K = XUL2/Q, where c 
X = volumetric concentration of pollutant (ppm, parts tracer 

gas per million parts air), 

U = reference wind speed (LT- 1), 

L =characteristic length (L), and 

Q = pollutant emission rate (ppm L3T-l) 

The relation between prototype and model concentration beyond a few 

diameters from the source is thus 

The concentration data can be reduced in two different formats for 

comparison. Firstly, the data can be reduced in a format, as adopted in 

the present study, consistent with the Demonstration Study, XU /Q, i.e., s 

~(_!__) (RAW-BG)(~v·s) CAL.FAC(EEm/~v·s) 
U (m/s) sm = 

Qp m2 S·S(ppm) (S ·F)2 3 Q (m /s) m 

Secondly, the data may be reduced in a format consistent with 

Guideline 2, X, i.e., p 

SO CAL.FAG( i6tracer 1 ) 
x_ __ (~) = (RAW-BG)(µv•s) • 10 Q tracer µv:g 
··p m3air S•S (Q tracer) (S·F)2 

106! air 

U (m/s) sm 
U (m/s) sp 

Q (gS02/s) 
E 

Q (m3air/s) m 
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where: 

(RAW-BG) integrator values of a tracer sample minus a 

background reading measured in microvolts • seconds, 

CAL.FAC calibration factor of the gas chromatograph which 

provides a baseline to compensate for changes in 

operation and also compensate for the use of tracers 

with varying molecular weights, 

S•F prototype-to-model length scale, 

S·S source strength of effluent, 

U stack-height velocity of the wind-tunnel test, sm 
U stack height velocity of the prototype, sp 
Qm volumetric flow of the tracer through a model stack, 

and 

emission rate from the prototype stack. 

Total so2 concentration at each sampler location was summarized and 

presented in addition to the foregoing calculation made for each stack 

output. The total "dimensional" concentration coefficient, XTU/QT, is 

evaluated as 

where: 

1, 2, 3 indicates quantities corresponding to Stack 1, 2 and 

3, respectively. 
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4. EVALUATION OF SIMULATED BOUNDARY LAYER 

4.1 Boundary-Layer Simulation 

Mean velocity and turbulence intensity profiles were measured at 

five different locations in the test section, namely, x = O, 3, 6, 9 and 

12 m downwind of the model location. The turbulent boundary layer was 

fully developed before reaching the model location. Mean velocity 

profiles observed at different locations show no sign of continuous 

growth of the boundary layer. Figure 4.1 presents the mean velocity 

profiles measured at all five locations. The mean velocity profile is 

well characterized by a 0.15 power law with a boundary-layer thickness 

(o) of 1.00 m (300 m). This is similar to that expected at the site. 

The mean velocity profiles are presented in a semi-logarithmic plot to 

determine the roughness length anp surface shear stress in Figure 4.2. 

The roughness length, z , was obtained by regression from data which 
0 

represent the lowest 25 cm (75 m) of the simulated boundary layer. The 

value of z was found to be 0.0105 cm in the model (3 cm full scale) 
0 

which is realistic for the site. The frictional velocity, U*' was found 

to be 8. 3 cm/ sec based on the logarithmic velocity profile, U ( o) = 

U~/k~n(z+z /z ), where k is the von Karman constant. The longitudinal ,. 0 0 

and vertical components of turbulence intensity are shown as functions 

of normalized height, z/o, in Figure 4.3. The ratio of the vertical to 

the longitudinal turbulence intensity in the surface layer was suggested 

as 0.5 by Guideline 2 and Counihan (1975). Figure 4.3 shows the ratio 

was approximately 0. 5 except near the ground. Turbulence levels are 

appropriate for the site. Figure 4.4 displays the shear stress normal-

ized by the surface shear stress determined from the mean velocity 

profiles. Lateral profiles of mean velocity and longitudinal turbulence 
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intensity were measured at z/o = 0.1 at two downwind locations, 

x = 0 m and 9 m (Figure 4.5). The test section was affected by the 

tunnel boundaries only within the region approximately 15 cm from the 

side windows. 

The vertical profile of temperature in the wind-tunnel test section 

is shown in Figure 4.6. The slight temperature gradient near the sur-

face is insignificant. Figure 4.7 shows the vertical profile of the RMS 

temperature fluctuations. The corresponding Froude number for the 

tunnel flow is roughly 67 based on the data in the lowest 10 cm. This 

is practically equivalent to having an isothermal flow in the tunnel. 

4.2 Atmospheric Dispersion Comparability Tests 

Atmospheric dispersion comparability tests were conducted in order 

to establish dispersion characteristics of the simulated boundary layer. 

Concentration profiles were measured in the downwind, lateral, and 

vertical directions through a neutral buoyant plume. Measurements were 

made with a model stack height of 33.3 cm (100 m) and diameter of 

1.67 cm (5 m). A neutrally balanced methane mixture was released from 

the stack with an effluent-to-stack velocity ratio of 1.5. No stack 

downwash effect but a slight plume rise was observed from flow visual-

ization (Figure 4.8). The effective stack height (i.e., physical stack 

height plus plume rise) was considered the same as the physical stack 

height. The resulting measurements were converted to equivalent full-

scale concentrations in the form -2 xu /Q (m ), according to the s 
Demonstration Study, for comparison with dispersion estimates using 

Pasquill-Gifford stability categories C and D (Turner, 1970). 

The ground- level concentrations measured downstream of the 100 m 

stack are presented in Figure 4.9 in comparison with an estimate of the 
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same stack height release from Pasquill-Gifford C and D stability 

categories. The present data agree quite well with the Pasquill-Gifford 

class D curve for positions in the near-field but deviate from the 

D-curve for positions in the far-field from the stack. However, the 

present results demonstrate comparability to atmospheric dispersion 

between that estimated using Pasquill-Gifford dispersion parameters for 

categories C and D. It implies the boundary layer was very similar to 

the desired neutral condition D but not as turbulent as the slightly 

unstable condition C. Figure 4.lOa and b shows the vertical concentra-

tion profiles taken at the plume centerline at five different downwind 

locations, 0.9 km, 1.5 km, 2.4 km, 3.6 km and 5.1 km. Vertical concen-

tration profiles 

Gifford D category. 

were compared to those estimated using Pasquill-

Data observed from the near-field slightly deviated 

from the D-curves. At the far-field, the plume departed from the curve 

more significantly. Near the source, the effective stack height 

observed from the vertical concentration profiles appears higher than 

the physical stack height by about 15 percent as observed from 

Figure 4. lOa. As the downwind distance increased the effect became 

negligible. Lateral concentration profiles were measured at heights 

corresponding to the peak concentration found in the vertical profiles 

at 0.9 km, 1.5 km, 2.4 km, 3.6 km and 5.1 km from the stack. They are 

presented in Figure 4.11. Results are compared to estimates from 

Pasquill-Gifford D category with 100 m stack. The comparison is similar 

to that obtained from the vertical concentration profile. 

In summary, the dispersive characteristics of the simulated 

boundary layer were approximated by Pasquill-Gifford stability 

category D, i.e., neutral stratification. The effective stack height 
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was slightly higher than the physical stack height. For near-field 

dispersion, it affected the position of the peak concentration in the 

vertical concentration profile but had little effect on the peak value. 

For far-field dispersion, the location of the peak concentration in the 

vertical profile was hardly affected by the small difference in stack 

height. The ground concentration decayed slower than that estimated 

from Pasquill-Gifford curve beyond 3 km downstream from the source. The 

slower decay rate results in broadening of the concentration peak, but 

had little effect on the peak value. The Demonstration Study attributed 

such results to the larger roughness length and relatively high 

positioned source in the model as compared to those in the prototype. 

In the present study, it may also be attributed to smaller roughness 

length and less mixing near the surface since the shear stress was low 

near the surface as seen in Figure 4. 4. Table 4. 1 summarizes the 

boundary-layer parameters in the model and prototype. 

On the whole, the Atmospheric Dispersion Comparability Test 

provided a satisfactory demonstration that the modeled boundary layer, 

dispersion characteristics, and measurement system were working 

correctly. 
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5. TEST PROGRAM AND RESULTS 

5.1 Test Program 

The test program consisted of 1) a qualitative study of the stack 

downwash and plume behavior at BLES by visual observation of the smoke 

plume trajectory released from the stacks, and 2) a quantitative study 

of gas concentration produced by the release of tracer gases from the 

stacks. The run numbers assigned to wind-tunnel tests, the model param-

eters, BLES configuration and modeled wind speeds are contained in 

Table 5.1. Model flow rates from the individual stacks were calculated 

using plant operating conditions for full-power loads and minimum-power 

loads, as contained in Table 5.2. Table 5.3 lists model and prototype 

parameters employed in the BLES fluid modeling study. 

Data from the 112 separate concentration tests are tabulated in 

terms of concentration coefficients (m-2) in Appendix B. 

Angular locations of the approach winds are referred to in terms of 

azimuth angle from a nominal north. Cartesian coordinates were employed 

where the x-axis is along the wind direction, and downwind distances 

refer to lengths as measured from the center of the proposed three-flues 

stack. Only for the existing three-stack releases, the origin coincides 

with the center stack, i.e., Stack 2. 

5.2 Flow Visualization Study 

Smoke was used to observe plume behavior over the BLES. The smoke 

was produced by passing the source gases through containers of titanium 

tetrachloride located outside the MWT and transported through the tunnel 

wall by means of a tygon tube terminating at the stack inlets. A 

visible record was obtained by means of black and white photographs 

taken with a Speed Graphic camera for immediate examination. A 35 mm 
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SLR camera was used to provide additional color slides. A complete 

series of flow visualization was recorded on a VHS videotape. Results 

of flow visualization can be accessed through FDDL (Ref. No. 2-96220). 

Table 5.4 tabulates specific test parameters/conditions which were 

documented on the videotape and photographs. 

Each run listed in Table 5 .4 represents four consecutive runs: 

individual release from each unit and simultaneous release from all 

three units. Figure 5.1 presents pictures of flow visualization (side 

view) for all simultaneous stack-releases. For the 76.2 m stack 

release, the plume was increasingly bent over and intersected the build-

ing wake as the plant load shifted from full to minimum condition. 

Neither the short stack nor the tall stack shows significant entrainment 

of effluent plume in the BLES complex. Figures S.lc and S.ld show the 

effect of plant orientation to the wind. One notices that the plume 

diffuses faster near the stack exit for the case of 198° wind. This may 

be attributed to the flue orientation at the top of the combined stack 

since the building wake seems unlikely to affect the plume behavior at 

such height. As the exit velocity decreases, the downwash effect 

resulting from the presence of the combined stack becomes slightly 

visible as seen in Figure S.le. Figures S.lg and 5.lh show the combined 

effluent releases from the proposed and existing stacks. It can be 

observed from the pictures that the plume· touches the ground at a 

shorter distance for the 270° case. 

5.3 Dispersion from the Existing Stacks 

Lateral concentration profiles for full and minimum plant load are 

presented in Runs 10-15 and Runs 16-19, respectively. These measure-

ments were made for a wind direction of 198° which was reported as the 
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worst wind direction for the existing stack releases in Cermak et al. 

(1984). Peak ground-level concentrations in the longitudinal direction 

are shown in Figures 5.2 and 5.3 for full- and minimum-plant-load 

condition, respectively. The location of peak ground-level concentra-

tion for each stack effluent under full-load conditions varies from the 

others mainly because of different building downward effect resulting 

from the plant configuration. The total concentration represents the 

combined effect, which may be seen as a weighted average of all three 

stack effluents, from all three stack releases. As the plant load 

decreases from full to minimum load, the plumes are bent over due to 

decreased upward momentum and possible stack downwash effect. Decreased 

plume rise increases wake interaction. Thus, the peak ground-level 

concentration occurs at x = 0.6 km for the minimum-load condition 

instead of x = 1.5 km for the full-load condition. 

Figure 5.4 shows the lateral ground-level concentration profiles at 

x = 1.5 km for the full-load condition. The lateral profile for the 

total concentration displays a flatter peak as a result of 

superimposing/ averaging three nearly Gaussian distributions. Similar 

results are observed in Figure 5.5 for x = 0.6 km, minimum-load 

condition. 

5.4 Determination of the GEP Stack Height 

Since the proposed stack is located 68 m southeast of Stack 2 

(Figure 5. 6), the 198° wind is no longer the worst wind direction to 

cause building downwash effect. It is therefore desired to find the 

worst wind direction which causes the most significant ground-level 

concentration. A series of 16 test runs with various model orientations 

were conducted. Figure 5.7 shows the maximum ground concentrations vs. 
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various wind directions for a proposed stack height of 117. 3 m. It 

appears that the worst situation occurred at the 270° wind direction. A 

secondary peak also occurred at the 90° wind direction, as shown in the 

same figure. The proposed stack is located directly downstream of the 

building for the 270° wind (upstream of the building for the 90° wind), 

which is expected to have the maximum downwash effect. Thus, the GEP 

stack height was determined based on a 270° approaching wind. 

5.4.1 Dispersion in the Absence of the Building 

Longitudinal ground concentration measurements with and without the 

building are shown in Figures 5.8 through Figure 5.11 for stack heights 

of 117.3 m, 132.6 m, 147.8 m and 163.1 m, respectively. Figure 5.8 also 

displays the effect of stack orientations (198° and 270° for both full 

and minimum plant load). The maximum ground-level concentration for 

H = 117.3 m occurred at 3.0 km downstream of the source for the full-s 
load condition and at 2.1 km downstream of the source for the minimum-

load condition. As the stack height increased from 117.3 m to 163.1 m, 

the location of the maximum ground concentration changed from 1.5 km to 

3.0 km downstream of the source for the minimum-load condition. For the 

full-load condition, the peak of the ground concentration profile became 

rather flat as the stack height increased. However, it is sufficient to 

justify the magnitude of the maximum ground concentration. Vertical and 

lateral concentration profiles were measured with and without the model 

building, Figures 5. 12 through Figure 5. 14, for H = 117 .3 m under s 
full-load condition. These plots were combined in order to facilitate 

direct comparison of the building effects on downstream concentrations. 

Both vertical concentration profiles and lateral ground concentration 

profiles were measured at the location of maximum ground concentration, 
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half-way between the source and the ground-level maximum, and quarter-

way between the source and the ground- level maximum. The elevated 

lateral concentration profiles were measured at the elevation of the 

maximum concentration found from the corresponding vertical 

concentration profile. 

5.4.2 Dispersion in the Presence of the Building 

The model building was placed in the wind tunnel and concentration 

measurements were made for direct comparison with those made in the 

absence of the model building. Comparison of the two sets of data 

provided a direct assessment of the influence of the building wake on 

downstream concentration. All the test conditions were kept identical 

to those used in the absence of the building. Results are presented in 

Figures 5.8 through Figure 5. 11 for full-load and minimum- load 

conditions. 

The maximum ground-level concentration for H = 117.3 m occurred at s 
approximately 2.8 km downstream of the source for the full-load condi-

tion. As the stack height increased, the location of the maximum ground 

concentration moved farther downstream of the source. For the minimum-

load operation, the location of the maximum ground concentration changed 

from 1.5 km to 3.0 km downstream of the source as the stack height 

increased from 117.3 m to 163.1 m. The longitudinal ground-level con-

centration measurement in the presence of the building showed that the 

location of the peak concentration moved slightly closer to the source 

than without the presence of the building as seen in Figure 5.8 through 

Figure 5 . 11. 

The lateral and vertical concentration profiles are displayed in 

Figure 5.12 through Figure 5.14 for full-load condition. The 
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locations of these measurements were selected in the same manner as 

those measurements in the absence of the building. Vertical and lateral 

concentration profiles were measured in order to establish beyond a 

reasonable doubt both the location and value of the maximum ground-level 

concentration as depicted in Guideline 1. Several measurements were 

repeated at x = 3 m. The results are shown in Figure 5 .15. Together 

with some repeated runs as seen in Figures 5.12 and 5.13, these runs are 

designed to determine the extreme (peak-to-peak scatter) concentration 

values and to ensure the repeatability of wind-tunnel simulations. The 

peak-to-peak scatter for the maximum ground concentration was 

(1.40±.12) x 10-5 1/m2 ; thus, repeated measurements were within 

8.6 percent relative to the mean peak concentration. 

5.4.3 Recommendation for the GEP Stack Height 

Figure 5. 16 summarizes the ratio of maximum ground concentration 

with the presence of the building to that without the presence of the 

building for various stack heights. For full-load operation, a stack 

height of 144.2 m is the GEP stack height in terms of excess 

concentration defined by Guideline 1. 

5.5 Dispersion from Existing Stack 3 in Conjunction with Proposed Stack 
Flues 1 and 2 

As observed from Runs 10-15, the maximum ground-level concentration 
2 resulting from the existing Stack 3 was 0.627 E-4 1/m . The 198° wind 

direction was considered as the worst wind direction which resulted in 

maximum ground-level concentration for the existing stack releases. For 

a proposed stack, the worst situation occurred at wind direction 270° 

where the proposed stack was located in the building wake of the BLES. 

Maximum ground-level concentrations from 117.3 m and 147.8 m stacks were 

recorded in Runs 51 and 57 as follows: 
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117 .3 m 
147.8 m 
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0.150 E-4 
0.797 E-5 

0.159 E-4 
0. 778 E-5 

Since the proposed stack was located approximately 100 m from the 

existing Stack 3, the governing downwash mechanism for Stack 3 is not 

expected to change significantly due to the presence of the new stack. 

The worst wind direction for ground-level concentration from Stack 3 is 

then expected to be at 198° as before. However, the total concentration 

from the proposed stack Flues 1 and 2, and the existing Stack 3 can be 

predicted as: 

i.e.' 

Similarly, 

x u 
.206E-4 < ~ s < .259E-4 

T 

for 117.3 m stack Flues 1 and 2 
with existing Stack 3. 

for 147.8 m stack Flues 1 and 2 
with existing Stack 3. 

For diffusion measurement without the presence of the building, the 

maximum ground concentration will be dominated by the lower stack, i.e., 

the existing Stack 3. From Runs 60, 63, and 112, the maximum ground-

level concentrations were measured as follows: 

Stack Height 

117.3 m 
147.8 m 

76.2 m 

.887 E-5 

.658 E-5 
.799 E-5 
.577 E-5 

Stack 3 
x3U/Q3 , 1/m

2 

.170 E-4 
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Hence, the total concentration from the combined stacks without the 

presence of building can be predicted as: 

or 

and 

xTu 
. 559 E-5 < __ s_ < • 112 E-4 

QT 
for 117.3 m stack Flues 1 and 2 
with existing Stack 3 

Ql Q2 Q3 x u Ql Q2 Q3 
(O·~ + O·~ + .170E-4~Q) < _'.!....! < (.658E-5~Q + .577E-5~Q + .170E-4~Q) 

QT QT T QT T T T 

or 

Therefore, 

x u 
.559 E-5 < ~ s < .972 E-5 

T 

x u 
( _'.!....!) 

.206E-4 
1. 84 = . 112E-4 < 

QT with building < 
x u 

(_'.!....!) 

and 

2.12 < 

Q 
T without building 

x u 
(_'.!....!) 

QT with building x u < 4.63 
( _'.!....!) 

QT 
without building 

The asymptotic value of 

for 147.8 m stack Flues 1 and 2 
with existing Stack 3 

.310E-4 = 5 .54 

.559E-5 
for 117.3 m stack 
Flues 1 and 2 and 
existing Stack 3 

for 147.8 m stack Flues 1 and 2 
and existing Stack 3 

.206 E-4 
is .559 E-5 

for infinite high 
stack Flues 1 and 
2 and existing 
Stack 3 

which means that the combined stacks cannot satisfy the excessive 

concentration criterion with Unit 3 remaining as an existing stack. 
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6. SUMMARY 

A physical modeling of gas dispersion at BLES was conducted in the 

Meteorological Wind Tunnel at Colorado State University. The purpose 

was to determine a three-flue Good-Engineering-Practice stack height 

which would not exceed the 40 percent excessive pollutant concentration 

criterion as promulgated by the U.S. EPA. 

Similarity criteria adopted in the wind-tunnel study replicated 

those used in the EPA Demonstration Study (Lawson and Snyder, 1983), 

i.e., matching the ratios of effluent-to-ambient density and effluent-

to-ambient speed between the model and prototype. The scale ratio was 

set at 1:300 and the building Reynolds number was sufficiently large to 

ensure that the flow around the building was Reynolds-number indepen-

dent. The simulated boundary layer was found to reproduce main charac 

teristics of the adiabatic atmospheric boundary layer and the dispersion 

characteristics of the simulated plume were comparable to those of the 

atmospheric dispersion according to the Pasquill-Gifford stability 

category D. 

The wind direction which maximizes downwash effects and introduces 

high ground-level concentrations was determined at a stack height of 

117. 3 m, full-load operating conditions, from percent excess ground-

level concentration with and without the presence of building. A 270° 

(W) wind was found to maximize downwash effect. A stack height of 

144. 2 m under full-load operating conditions was shown to meet the 

40 percent excessive pollutant concentration criteria from Figure 5.16. 

For the minimum-load operating condition, a stack height of 117.3 m was 

justified (as seen in Figure 5. 16) to meet the current GEP criteria. 

The present simulation techniques are designed to examine the 

excessive pollutant concentration caused by nearby terrain or nearby 
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structures. The concentrations may be conservative (overestimated) 

(Snyder, 1981) when one scales the present results to the field concen-

tration measurements because of under-estimation of the plume rise. 

Hence, the present results are not recommended to be used in determining 

the acceptable mass concentration as required by the National Ambient 

Air Quality Standard. However, they are useful for establishing the 

stack height for which building wake effects are eliminated for the 

40 percent criteria. 

It was also shown that a two-flue stack with existing stack for 

Unit 3 resulted in higher percent excess ground-level concentration with 

and without the presence of building. Such configuration can never meet 

the 40 percent exceedance requirement regardless how high the two-flue 

stack can go. 

Determination of GEP stack height for individual flue release may 

be achieved according to Section 5.4 by releasing tracer gas from each 

flue separately. However, data are not available in the present study. 

Similar analysis for the individual flue based on the data from combined 

release may introduce some uncertainty because of possible plume inter-

action. Hence it is not recommended to perform such analysis based on 

the present results. 

Vertical and lateral concentration profiles both with and without 

the model building were documented for the 117.3 m stack under full-load 

operating conditions. These profiles provided verification of the 

maximum ground-level concentration measured in each case. Repeatability 

of the wind-tunnel study can be seen in Figures 4. I and 5. 15. Errors 

associated with the concentration measurements were on the order of 

8. 6 percent for the ground-level concentration (Fig. 5. 15a) and 

4.2 percent for the maximum concentrations (Fig. S.lSb). 
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Table 4.1. Boundary layer parameters in the model and prototype. 

Parameter 

Scale 

Free-Stream Velocity, 
u()O (m/s) 

Boundary Layer Depth, 
o (m) 

Roughness Length, z (m) 
0 

Power Law Index, n 

Friction Velocity, U* (m/s) 

z /o 
0 

J?Z ( u ) 

/11'2 ( u ) 

J wr-z ( u ) 

j wr-z 
( u ) 

z/o = 1/20 

z/o = 1/6 

z/o = 1/20 

z/o = 1/6 

Prototype'i'" 

300 

17.2 

300 

0.0315 

0.15 

0.715 

0.000105 

0.00172 

0.145 

0.10 

0.048 

0.046 

Model Field Resul t'i'd.-

1 

2.0 17.2 

1.0 600 

0.000105 0.0315 

0.15 0.13 

0.083 0.740 

0.000105 5.25 x 10-5 

0. 00172 0.00185 

0.145 0.146 

0.10 0.124 

0.048 0.073 

0.046 0.062 

*Prototype values represent simulation results from model values based 
on scale ratio and free-stream velocity. 

**All values were calculated from Counihan (1975) based on (z ) = (z ) 
~ o p o m x 300, u = 600 m and U

00 
= 17.2 m/s. 



Table S.1. Run numbers and model parameters used on BLES wind-tunnel tests. 
ADCT 

Run Power Tunnel Model Stack Stack Vol. Wind Speed Concentration Data 
No. Load Speed Building Ht. Temp. 3 Flow_6 at 60m Measurement File 

(m/s) (cm) (OF) m /sxlO (m:eh) 
1 ADCT 2.00 OUT 33.3 68 SSS 30.3 Ground ADCTOI 

2 ADCT 2.00 OUT 33.3 68 SSS 30.3 Ground ADCT02 

3 ADCT 2.00 OUT 33.3 68 SSS 30.3 x = Im 
Rake, z = .39m ADCT03 

3A ADCT 2.00 OUT 33.3 68 SSS 30.3 Rake, x = 3m 

4 ADCT 2.00 OUT 33.3 68 SSS 30.3 x = 3m 
Rake, z = .39m ADCT04 

4A ADCT 2.00 OUT 33.3 68 SSS 30.3 Rake, x = 3m 

4B ADCT 2.00 OUT 33.3 68 SSS 30.3 Rake, x - Sm 
w 
V1 

4C ADCT 2.00 OUT 33.3 6S SSS 30.3 Rake, x = Sm 

s ADCT 2.00 OUT 33.3 6S SSS 30.3 x =Sm ADCTOS Rake, _ 43 z - . m 
SA ADCT 2.00 OUT 33.3 6S SSS 30.3 Rake, x = Sm 

SB ADCT 2.00 OUT 33.3 6S SSS 30.3 Rake, x = Sm 

6 ADCT 2.00 OUT 33.3 6S SSS 30.3 x = Sm 
Rake, z = . 4m ADCT06 

7 ADCT 2.00 OUT 33.3 6S SS5 30.3 x = Sm 
Rake, z = .39m ADCT07 

s ADCT 2.00 OUT 33.3 6S 5SS 30.3 x = 12m 
Rake, z = .36m ADCTOS 

9 ADCT 2.00 OUT 33.3 6S SSS 30.3 x = 17m 
Rake, z = .3Sm ADCT09 



Table 5.1. (continued) 

Run 
No. 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Power 
Load 

Full 

Full 

Full 

Full 

Full 

Full 

Min 

Min 

Min 

Min 

Full 

Full 

Full 

Full 

Full 

Wind 
Dir. 

198 

198 

198 

198 

198 

198 

198 

198 

198 

198 

198 

198 

198 

198 

198 

Tunnel 
Speed 
(m/s) 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

Model 
Building 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

OUT 

OUT 

OUT 

OUT 

OUT 

Stack 
Ht. 

(cm) 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

39.1 

39.l 

39.1 

39.1 

39.1 

UNIT Ill 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

Stack 
Ht. 

(cm) 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

39.1 

39.1 

39.1 

39.l 

39.1 

UNIT 112 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

285 369.l 

285 369.l 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

260 158.1 

260 158.1 

260 158.1 

260 158.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

Stack 
Ht. 

(cm) 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

39.1 

39.1 

39.1 

39.1 

39.1 

UNIT /13 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

Wind 
Speed 
at 60m 
(mph) 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

Concentration 
Measurement 

Rake, x = 2m 

Rake, x = 3m 

Rake, x = 4m 

Rake, x = Sm 

Rake, x = 6m 

Rake, x = Sm 

Rake, x = Im 

Rake, x = 2m 

Rake, x = 3m 

Data 
File 

BLEX02 

BLEX03 

BLEX04 

BLEXOS 

BLEX06 

BLEX08 

BLEXll 

BLEX12 

BLEX13 

Rake, x = 4m BLEX14 

Rake, x = 3m BLEVOl 

Rake, x = 6m BLEV02 

Rake, x = 12m BLEV03 

x = 12m Rake, z = .48m BLEV04 

x = 6m Rake, z = .SSm BLEVOS 

w 
°' 



Table 5.1. (continued) 

Run 
No. 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

Power 
Load 

Full 

Min 

Min 

Min 

Min 

Hin 

Min 

Min 

Hin 

Min 

Min 

Full 

Full 

Full 

Min 

Wind 
Dir. 

198 

198 

198 

198 

198 

198 

198 

198 

198 

198 

198 

198 

198 

198 

198 

Tunnel 
Speed 
(m/s) 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

Model 
Building 

OUT 

OUT 

OUT 

OUT 

OUT 

OUT 

OUT 

OUT 

OUT 

OUT 

OUT 

OUT 

OUT 

OUT 

OUT 

Stack 
Ht. 

(cm) 

39.l 

39.1 

UNIT #1 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

270 346.6 

260 152.0 

39.1 260 152.0 

39.l 260 152.0 

39.1 260 152.0 

39.1 260 152.0 

39.1 260 152.0 

39.1 260 152.0 

39.1 260 152.0 

39.1 260 152.0 

39.l 260 152.0 

39.1 270 346.6 

39.1 270 346.6 

39.1 270 346.6 

39.1 260 152.0 

Stack 
Ht. 

(cm) 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

UNIT #2 
Stack Vol. 
Temp. 3 Flow _6 (°F) • /sxlO 

285 369.1 

260 158.1 

260 158.1 

260 158.1 

260 158.1 

260 158.l 

260 158.1 

260 158.1 

260 158.1 

260 158.1 

260 158.1 

285 369.1 

285 369.1 

285 369.1 

260 158.1 

Stack 
Ht. 

(cm) 

39.1 

39.1 

39.1 

39.1 

39.l 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

mur #3 
Stack Vol. 
Temp. 3 Flow_6 (°F) • /sxlO 

310 350.3 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

310 350.3 

310 350.3 

310 350.3 

260 152.0 

Wind 
Speed 
at 60m 
(mph) 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

Concentration 
Measurement 

Data 
File 

x = 3m Rake, z = .48m BLEV06 

Rake, x = 2m BLEV07 

x = 2m Rake, z = _35m BLEV08 

Rake, x = 411 BLEV09 

x = 4m Rake, z = .llm BLEVlO 

Rake, x = Sm 

Rake x = 8m 
' z = .3m 

BLEVll 

BLEV12 

Rake, x ~ 811
3 BLEV13 z - • m 

Rake, x ~ Sm3 BLEV14 
z - • m 

x = 8m Rake, z = .lm BLEV15 

x = 8m Rake, z = .3m BLEV16 

Ground, 4m-9m BLEROl 

Ground,10m-15m BLER03 

Ground,llm-16m BLER04 

Ground, lm-7m BLER05 

VJ ...... 



Table 5.1. (continued) 

Run 
No. 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

Power 
Load 

Min 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Wind 
Dir. 

198 

198 

183 

198 

183 

213 

168 

135 

285 

300 

315 

270 

255 

90 

70 

Tunnel 
Speed 
(m/s) 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

Model 
Building 

OUT 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

Stack 
Ht. 

(cm) 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.l 

39.l 

39.1 

UNIT Ill 
Stack Vol. 
Temp. 3 Flow _6 (°F) m /sxlO 

260 152.0 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

Stack 
Ht. 

(cm) 

39.l 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

UNIT 112 
Stack Vol. Stack 

Ht. 
(cm) 

Temp. 3 Flow_6 
( 0 F) a /sxlO 

260 158. l 39. l 

285 369.1 39.1 

285 369.1 39.1 

285 369.l 39.1 

285 369.1 39.1 

285 369.l 39.1 

285 369.1 ' 39.1 

285 369.1 39.1 

285 369.1 39.1 

285 369.1 39.1 

285 369.1 39.1 

285 369.l 39.1 

285 369.1 39.1 

285 369.l 39.l 

285 369.1 39.1 

UNIT #3 
Stack Vol. 
Temp. 3 Flow _6 (°F) m /sxlO 

260 152.0 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

Wind 
Speed 
at 60m 
(mph) 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

Concentration 
Measurement 

Data 
File 

Ground, 8m-12m BLER06 

Ground,llm-16m BLER07 

Ground,llm-16m BLER08 

Ground,10m-15m BLER09 

Ground,10m-15m BLERlO 

Ground,10m-15m BLERll 

Ground, 9m-15m BLER12 

Ground, 9m-15m BLER13 

Ground,10m-14m BLER14 

Ground,10m-14m BLERlS 

Ground,10m-14m BLER16 

Ground,10m-14m BLER17 

Ground, 7m·l3m BLER18 

Ground, 7m-14m BLER19 

Ground, 7m-14m BLER20 

w co 



Table 5.1. (continued) 

Run 
No. 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

Power 
Load 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

F•1ll 

Full 

Min 

Min 

Min 

Min 

Min 

Min 

Wind 
Dir. 

110 

270 

270 

270 

270 

270 

270 

270 

270 

270 

270 

270 

270 

270 

270 

Tunnel 
Speed 
(m/s) 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

Model 
Building 

IN 

IN 

IN 

IN 

OUT 

OUT 

IN 

OUT 

OUT 

OUT 

OUT 

IN 

IN 

IN 

IN 

Stack 
Ht. 

(cm) 

39.1 

39.1 

49.3 

49.3 

49.3 

49.3 

39.1 

39.1 

39.1 

49.3 

49.3 

49.3 

49.3 

39.1 

54.4 

UNIT Ill 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

Stack 
Ht. 

(cm) 

39.1 

39.1 

49.3 

49.3 

49.3 

49.3 

39.1 

39.1 

39.1 

49.3 

49.3 

49.3 

49.3 

39.1 

54.4 

UNIT 112 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

260 158.1 

260 158.1 

260 158.1 

260 158.1 

260 158.1 

260 158.1 

Stack 
Ht. 

(cm) 

39.1 

39.1 

49.3 

49.3 

49.3 

49.3 

39.1 

39.1 

39.1 

49.3 

49.3 

49.3 

49.3 

39.1 

54.4 

UNIT 113 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

Wind 
Speed 
at 60m 
(mph) 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

Concentration 
Measurement 

Data 
File 

Ground, 7m-11m BLER21 

Ground, lm-15m BLER22 

Ground,llm-16m BLER23 

Ground, lm-lOm BLER24 

Ground, lm-lOm BLER25 

Ground,llm-16m BLER26 

Ground, lm-16m BLER27 

Ground,llm-16m BLER28 

Ground, lm-16m BLER29 

Ground, lm-lOm BLER30 

Ground,llm-16m BLER31 

Ground,llm-16m BLER32 

Ground, lm-lOm BLER33 

Ground, lm-15m BLER34 

Ground, lm-15m BLER35 

w 
\0 



Table 5.1. (continued) 

Run 
No. 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

Power 
Load 

Min 

Min 

Min 

Min 

Min 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Wind 
Dir. 

270 

270 

270 

270 

270 

270 

270 

270 

270 

270 

270 

270 

270 

270 

198 

Tunnel 
Speed 
(m/s) 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

1.24 

1.68 

2.31 

1.32 

1.00 

2.00 

Model 
Building 

OUT 

OUT 

IN 

IN 

OUT 

OUT 

IN 

IN 

OUT 

IN 

IN 

IN 

IN 

IN 

IN 

Stack 
Ht. 

(cm) 

54.4 

39.l 

39.1 

44.2 

44.2 

44.2 

44.2 

54.4 

54.4 

39.1 

39.1 

39.1 

39.l 

39.1 

39.1 

UNIT Ill 
Stack Vol. 
Temp. 3 Flow _6 (°F) m /sxlO 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

Stack 
Ht. 

(cm) 

54.4 

39.1 

39.1 

44.2 

44.2 

44.2 

44.2 

54.4 

54.4 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

UNIT f/2 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

260 158.1 

260 158.1 

260 158.1 

260 158.l 

260 158.1 

285 369.1 

285 369.l 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

Stack 
Ht. 

(cm) 

54.4 

39.l 

39.1 

44.2 

44.2 

44.2 

44.2 

54.4 

54.4 

39.1 

39.1 

39.1 

39.1 

39.1 

25.4 

UNIT 113 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

260 152.0 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

Wind 
Speed 
at 60m 
(mph) 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

18.8 

25.5 

35.0 

20.0 

15.1 

30.3 

Concentration 
Measurement 

Data 
File 

Ground, lm-15m BLER36 

Ground, lm-15m BLER37 

Ground, lm-15m BLER38 

Ground, lm-15m BLER39 

Ground, lm-15m BLER40 

Ground, lm-15m BLER41 

Ground, lm-15m BLER42 

Ground, lm-16m BLER43 

Ground, lm-16m BLER44 

Ground, lm-16m BLER45 

Ground, lm-16m BLER46 

Ground, lm-16m BLER47 

Ground, lm-16m BLER48 

Ground, lm-16m BLER49 

Ground, 4m-llm BLERSO 

.a::--
0 



Table 5.1. (continued) 

Run 
No. 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

Power 
Load 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Full 

Wind 
Dir. 

198 

t98 

198 

198 

198 

270 

270 

270 

270 

270 

270 

255 

255 

255 

255 

Tunnel 
Speed 
(11/s) 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

Hodel 
Building 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

Stack 
Ht. 

(cm) 

39.1 

39.t 

39.1 

39.t 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

UNIT Ill 
Stack Vol. 
Temp. 3 Flow _6 (°F) 18 /sxlO 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

270 346.6 

Stack 
Ht. 

(cm) 

39.1 

39.1 

39.t 

39.1 

39.1 

39.1 

39.1 

39.t 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

UNIT 112 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.t 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

285 369.1 

Stack 
Ht. 

(cm) 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

39.1 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

25.4 

UNIT 113 
Stack Vol. 
Temp. 3 Flow _6 (°F) m /sxlO 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

3t0 350.3 

3t0 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

310 350.3 

3t0 350.3 

Wind 
Speed 
at 60m 
(mph) 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

Concentration 
Measurement 

Data 
File 

Rake, x = 6m BLER51 

Rake, x = Sm BLER52 

Rake, x = tom BLER53 

Rake, x = 12m BLER54 

Rake, x = 14m BLER55 

Rake, x = 6m BLER56 

Rake, x = Sm BLER57 

Rake, x = lOm BLER58 

Rake, x = tom BLER59 

Rake, x = 4m BLER60 

Rake, x = 12m BLER61 

Rake, x = 12m BLER62 

Rake, x = lOm BLER63 

Rake, x = Sm BLER64 

Rake, x = 6m BLER65 

.r;:-. 
t-& 



Table 5 .1. (continued) 

UNIT Ill UNIT 112 UNIT #3 Wind 
Run Power Wind Tunnel Model Stack Stack Vol. Stack Stack Vol. Stack Stack Vol. Speed Concentration Data 
No. Load Dir. Speed Building Ht. Temp. 3 Flow_6 Ht. Temp. 3 Flow_6 Ht. Temp. 3 Flow_6 at 60m Measurement File 

(m/s) (cm) (°F) m /sxlO (cm) (Of) m /sxlO (cm) (°F) m /sxlO (mph) 

100 Full 255 2.00 IN 39.1 270 346.6 39.1 285 369.1 25.4 310 350.3 30.3 Rake, x = 4m BLER66 

101 Full 270 2.00 IN 39.1 270 346.6 39.1 285 369.1 39.1 310 350.3 30.3 Rake, x = lOm BLER67 

102 Full 270 2.00 IN 39.1 270 346.6 39.1 285 369.1 39.1 310 350.3 30.3 Rake, x = lOm BLER68 

103 Full 270 2.00 IN 39.1 270 346.6 39.1 285 369.l 39.1 310 350.3 30.3 Rake, x = lOm BLER69 

104 Full 270 2.00 IN 39.1 270 346.6 39.1 285 369.1 39.1 310 350.3 30.3 Rake, x = lOm BLER70 

105 Full 270 2.00 IN 39.1 270 346.6 39.1 285 369.1 39.1 310 350.3 30.3 Rake, x = Sm BLER71 

106 Full 270 2.00 IN 39.1 270 346.6 39.1 285 369.1 39.1 310 350.3 30.3 Rake, x = 2.5m BLER72 

107 Full 270 2.00 IN 39.1 270 346.6 39.1 285 369.1 39.1 310 350.3 30.3 k x = 2.Sm BLER73 .i;:-. Ra e, z = .44m N 

108 Full 270 2.00 IN 39.1 270 346.6 39.1 285 369.1 39.1 310 350.3 30.3 x = Sm 
Rake, z = .44m BLER74 

--
109 Full 270 2.00 IN 39.1 270 346.6 39.1 285 369.1 39.1 310 350.3 30.3 x = lOm 

Rake, z = .44m BLER75 

110 Full 270 2.00 IN 39.1 270 346.6 39.1 285 369.1 39.1 310 350.3 30.3 Rake, x = 2.5m BLER76 

111 Full 198 2.00 OUT 25.4 310 350.3 30.3 Ground, lm-7m BLER77 

112 Full 198 2.00 OUT 25.4 310 350.3 30.3 Ground, 7m-15m BLER78 

END 



Table 5.2. Prototype operating criteria used in model calculations. 

Stack Stack 
so2 so2 

Exit Gas 
M3/sec 

Stack Exit Gas Stack Emission Conc3 Unit MW Fuel ACFM Temp °F Diam-M Velocity M/S Height-M Gr/sec Gr/M 

Full Load Study Criteria 

1 127 Coal 570,000 270 269.0 3.66 25.6 76.2 850 3.16 
2 160 Coal 607,000 285 286.5 4.02 22.6 76.2 1050 3.67 .i:--
3 160 Oil 576,000 310 271.9 3.96 22.0 76.2 220 0.81 w 

Minimum Load Study Criteria 

1 60 Coal 250,000 260 118.0 3.66 11.2 76.2 400 3.39 
2 60 Coal 260,000 260 122.7 4.02 9.7 76.2 400 3.26 
3 40 Oil 250,000 260 118.0 3.96 9.6 76.2 SS 0.47 

(a) 



Table 5.2. (continued) 

Stack Stack 
so2 so2 

Exit Gas 3 Stack Exit Gas Stack Emission Conc3 Unit MW Fuel ACFM Temp °F M /sec Diam-M Velocity M/S Height-M Gr/sec Gr/M 

Full Load StudI Criteria - Three-Flue Stack 

1 127 Coal 570,000 270 269.0 4.14 20.0 GEP 850 3.16 
2 160 Coal 607,000 285 286.5 4.26 20.5 GEP 1050 3.67 
3 160 Oil 576,000 310 271. 9 3.96 22.0 GEP 220 0.81 

Full Load StudI Criteria - Two-Flue Stack 

1 127 Coal 570,000 270 269.0 4.14 20.0 GEP 850 3.16 
2 160 Coal 607,000 285 286.5 4.26 20.5 GEP 1050 3.67 ~ 

3 160 Oil 576,000 310 271.9 3.96 22.0 76.2 220 0.81 ~ 

Minimum Load Study Criteria - Three-Flue Stack 

1 60 Coal 250,000 260 118.0 4.14 8.8 GEP 400 3.39 
2 60 Coal 260,000 260 122.7 4.22 8.8 GEP 400 3.26 
3 40 Oil 250,000 260 118.0 3.96 9.6 GEP 55 0.47 

Minimum Load Stud! Criteria - Two-Flue Stack 

1 60 Coal 250,000 260 118.0 4.14 8.8 GEP 400 3.39 
2 60 Coal 260,000 260 122.7 4.22 8.8 GEP 400 3.26 
3 40 Oil 250,000 260 118.0 3.96 9.6 76.2 55 0.47 

(b) 



Table 5.3. Model and prototype parameters for the BLES evaluations. 

FULL LOAD, EXISTING STACKS 
Parameters Stack 1 Stack 2 Stack 3 

Prototype Model Prototype Model Prototype Model 

1. Scale 300 1 300 1 300 1 

2. Free Stream Velocity 17.24 2.00 17.24 2.00 17.24 2.00 
(m/s) 

3. Effluent Velocity 25.57 2.96 22.57 2.62 22.07 2.56 
W (m/s) s 

4. Effluent Temperature 405.2 293 414.3 293 427.4 293 
(OK) 

5. Ambient Temperature 285.9 293 285.9 293 285.9 293 
(OK) ~ 

V1 

6. Density Ratio 0.706 0.706 0.690 0.690 0.669 0.669 
(P/P) 

7. Effluent-to-Wind-Speed 1.82 1.82 1.61 1.61 1.57 1.57 
Ratio at Stack Exit 
(H = 76.2 m) s 

8. Stack Diameter, D(m) 3.66 0.0122 4.02 0.0134 3.96 0.0132 

9. 3 Volume Flow, Q(m /s) 269 3.47x10 -4 286.5 3.69x10 -4 271.9 3.SOxlO -4 

10. Froude Number, 7.88 15.65 6.47 13.09 6.15 12.43 

( w ) Fr - 8
-

~gl>.yD . 
11. Momentum Ratio 0.0386 0.0386 0.0353 0.0353 0.0334 0.0334 

.em _ 1 [psf' ws n 
il-2 p uil s a s s 



Table 5.3. (continued) 

MIN LOAD, EXISTING STACKS 
Parameters Stack 1 Stack 2 Stack 3 

Prototype Model Prototype Model Prototype Model 

1. Scale 300 1 300 1 300 1 

2. Free Stream Velocity 17.24 2.00 17.24 2.00 17.24 2.00 
(m/s) 

3. Effluent Velocity 11.2 1.30 9.67 1.12 9.58 1.11 
W (m/s) s 

4. Effluent Temperature 399.7 293 399.7 293 399.7 293 
(OK) 

5. Ambient Temperature 285.9 293 285.9 293 285.9 293 
(OK) .i:--

"' 
6. Density Ratio 0. 715 0. 714 0.715 0. 714 0. 715 0. 715 

CP/Pa) 

7. Effluent-to-Wind-Speed 0.798 0.798 0.689 0.685 0.682 0.678 
Ratio at Stack Exit 
(H = 76.2 m) s 

8. Stack Diameter, D(m) 3.66 0.0122 4.02 0.0134 3.96 0.0132 

9. 3 Volume Flow, Q(m /s) 118 1.52x10 -4 122.7 1.58x10 -4 118.0 1.52x10 -4 

10. Froude Number, 3.50 7.03 2.89 5.78 2.88 5.78 

( w ) Fr _s_ 
...jgayD 

11. Momentum Ratio 0.0162 0.0162 0.0154 0.0154 0.0150 0.0150 
Qm _ 1 [ps]~ Ws D 
ii-2 p uii s a s s 



Table 5.3. (continued) 

FULL LOAD, PROPOSED STACKS 
Parameters Flue 1 Flue 2 Flue 3 

Prototype Model Prototype Model Prototype Model 

1. Scale 300 1 300 1 300 1 

2. Free Stream Velocity 17.24 2.00 17.24 2.00 17.24 2.00 
(m/s) 

3. Effluent Velocity 19.98 2.32 20.42 2.37 22.08 2.56 
W (m/s) s 

4. Effluent Temperature 405.2 293 414.3 293 427.4 293 
(OK) 

5. Ambient Temperature 285.9 293 285.9 293 285.9 293 
(OK) .i;:-. 

-..J 

6. Density Ratio 0.706 0.706 0.690 0.690 0.669 0.669 
(P/Pa) 

7. Effluent-to-Wind-Speed 1.33 1.33 1.36 1.36 1.47 1.47 
Ratio at Stack Exit 
(H = 117 .3 m) s 

8. Stack Diameter, D(m) 4.14 0.0138 4.22 0.0141 3.96 0.0132 

9. 3 Volume Flow, Q(m /s) 269.0 3.47x10 -4 286.5 3.69xl0 -4 271.9 3.SOxlO -4 

10. Froude Number, 5.78 11.63 5.70 11.45 6.16 12.37 

C) Fr - 8
-

,Jgt.>.yD 
11. Momentum Ratio 0.0197 0.0197 0.0203 0.0203 0.0203 0.0203 

tm _ 1 [ps]\ Ws D 
li-2 p uli s a s s 



Table 5.3. (continued) 

MIN LOAD, PROPOSED STACKS 
Parameters Flue 1 Flue 2 Flue 3 

Prototype Model Prototype Model Prototype Model 

1. Scale 300 1 300 1 300 1 

2. Free Stream Velocity 17.24 2.00 17.24 2.00 17.24 2.00 
(m/s) 

3. Effluent Velocity 8.76 1.02 8. 77 1.02 9.57 1.11 
W (m/s) s 

4. Effluent Temperature 399.7 293 399.7 293 399.7 293 
(OK) 

5. Ambient Temperature 285.9 293 285.9 293 285.9 293 
(OK) +="-

C» 

6. Density Ratio 0.715 0. 714 0. 715 0. 714 0. 715 0. 715 
(P/Pa) 

7. Effluent-to-Wind-Speed 0.585 0.585 0.585 0.585 0.639 0.639 
Ratio at Stack Exit 
(H = 117 .3 m) s 

8. Stack Diameter, D(m) 4.14 0.0138 4.22 0.0141 3.96 0.0132 

9. Volume Flow, Q(m3/s) 118.0 1.52x10 -4 122.7 1.58x10 -4 118.0 1.52xl0 -4 

10. Froude Number, 2.58 5.19 2.55 5.13 2.88 5.78 

C) Fr - 8
-

,JgayD 
11. Momentum Ratio 0.00873 0.00872 0.00890 0. 008'91 0.00912 0.00912 

~m _ 1 [ps]~ Ws D 
li-2 p uli s a s s 



Table 5.4. Run numbers and model parameters of flow visualization study in BLES wind-tunnel tests. 

Wind 
Tunnel Speed 

Run Power Wind Speed Model at 60 m Stack 
No. Load Dir. (m/s) Building (mph) Configuration 

1 ADCT -- 2.00 OUT 30.3 ADCT 

10 Full 198 2.00 IN 30.3 76.2 m stacks 

16 Min 198 2.00 IN 30.3 76.2 m stacks 

41 Full 198 2.00 IN 30.3 117.3 m stack ~ 
\0 

51 Full 270 2.00 IN 30.3 117. 3 m stack 

66 Min 270 2.00 IN 30.3 117 .3 m stack 

66.1 Min 270 2.00 IN 30.3 117.3 m stack+ 3.8 m extensions 

84 Full 198 2.00 IN 30.3 117.3 m stack & 76.2 m stack 

90 Full 270 2.00 IN 30.3 117.3 m stack & 76.2 m stack 
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Figure 3.2. Photographs of (a) the BLES model and (b) the 
upwind view in the MWT. 

(a) 

(b) 
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Figure 3.3. Photographs of (a) the stack configuration and 
(b) the serrated ring of the BLES model. 

(a) 

(b) 
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1e.a ...... ------...... ----....-------....... ----.~--....---------------. 
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Figure 3.5. Typical calibration curves for hot-film anemometer. 
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(a) 

(b) 

Figure 3.6. Instrumentation for concentration measurements: (a) ground 
samplers, (b) interface board, (c) gas sampling system, GC 
and integrator, and (d) s~mpling rake. 
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(c) 

(d) 

Figure 3.6. (continued) 
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Figure 4.1. Mean velocity profiles for the simulated boundary layer. 
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Figure 4.2. Mean velocity profiles in semi-log plot 
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Figure 4.3. Turbulence intensity profiles for the simulated 
boundary layer. 
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Figure 4.4. Turbulent shear stress profiles for the simulated 
boundary layer. 
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Figure 4.5. Lateral mean velocity and turbulence intensity 
profiles for the simulated boundary layer. 
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Figure 4.6. Mean temperature profile for the simulated 
boundary layer. 
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Figure 4.7. Temperature fluctuation profile for the simulated 
boundary layer. 
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Figure 4.8. Flow visualization: atmospheric dispersion 
comparability test, H = 100 m. s 
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(a) H 76.2 m s 

(b) 

WD 198° 
Load : full 
(Run 10) 

H 76.2 m s 
WD 198° 
Load : min 
(Run 16) 

(c) H 117. 3 m s 

Figure 5.1. Flow visualization: Runs 10, 16, 41, 51, 66, 
66.1, 84 and 90. 

WD 198° 
Load : full 
(Run 41) 
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Figure 5.1. (continued) 

(d) H 117 .3 m s 
WD 270° 
Load : full 
(Run 51) 

(e) H :· 117. 3 m s 
WD : 270° 
Load : min 
(Run 66) 

(f) H s 

WD 

117 .3 m 
+ 3.8 m 
270° 

Load : min 
(Run 66.1) 
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Figure 5.1. (continued) 

(g) H 76.2 m 
8 + 117 .3 m 

WD : 198° 

Load : full 
(Run 84) 

(h) H 76.2 m 
8 + 117 .3 m 

WD : 270° 
Load : full 
(Run 90) 
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Figure 5.2. Longitudinal ground-level concentration profiles from 
the existing stacks; H = 76.2 m, full load, 198°. s 
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Figure 5.3. Longitudinal ground-level concentration profiles from 
the existing stacks; H

8 
= 76.2·m, min. load, 198°. 
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Figure 5.11. Ground-level concentration profiles with and without 
building, H = 163.1 m. s 
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building, H = 117.3 m. s 
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Figure 5.12. (continued) 
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Figure 5.13. (continued) 
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APPENDIX A. INSTRUMENTATION 

A-1. The Meteorological Wind Tunnel 

1. Dimensions 

Test-section length 
Test-section area 
Contraction ratio 
Length of temperature 

controlled boundary 

2. Wind-Tunnel Drive 

Total power 
Type of drive 
Speed control: coarse 
Speed control: fine 

3. Temperatures 

Ambient air temperature 

Temp. of controlled boundary 

4. Velocities 

Mean velocities 
Boundary layer thickness* 
Turbulence level 

S. Pressures 

6. Humidity 

26.8 m 
3.34 m2 

9:1 
(heated) (12.2 m) 
(cooled) (21.3 m) 

400 hp 
4-blade propellor 
Ward-Leonard DC control 
Pitch control 

40°F to 200°F 
(4°C to 90°C) 
40°F to 400°F 
(4°C to 90°C) 

Approx. 0.6 m/s 
Up to 1.22 m 
Low (about 0. 1%) 

Adjustable gradients 

Controlled from approx. 
20% to 80% relative 
humidity under average 
ambient conditions 

*Function of boundary roughness and thickening devices at test-section 
entrance. 

A-2. Velocity Measurements 

1. Thermo Systems Constant Temperature Anemometer-Model #1050 

Characteristics--
Frequency response 0 to SO kHz 
Probe resistance range 0 to 60 Q 
Probe current 2.S amp max 
Output voltage range 0-22 volt with DC suppression 
4\ place digital panel meter 
Low-pass filters-0.2, O.S, 1, 2, 5, 10, 20, 50, 100, 200 kHz 
High-pass filters-S, 10, 20, SO, 100, 500, 1000 Hz 
Averaging networks with 3, 10, 30, and 100 sec time constant 
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2. Pressure Meters 

MKS Baratron 
Type 77H-30 sensing head 
0-30 mmllg - hysterises 0.03% of F.R. 
Linearity 0.25% to 0.5% zero based 
Output ± 100 mV 
Resolution - infinite 
Head temperature stabilized 

Equibar - Model #120 
Characteristics - 0.01 to 30 mm Hg @ < 3% full scale 

3. Digital Voltmeters 

Hewlett-packard - Model #3440A/3443A 
Characteristics - DC voltage, 1 mV to 1000 volts @ 0.05 ± 1 count 

4. Oscilloscopes 

Tektronics - Model 531 
Characteristics - 100 µV to 10 V/cm @ 100 kHz to 1 MHz 

X-Y curve tracing with 1 or 2 beams 
10 MN to 10 V/cm - 10 me dual trace/differential capabilities. 

5. Calibrators 

Thermo-Systems Calibrator, Model 1125 velocity range 0.15 to 
100 meter/second 

6. Hot Film 

TSI Boundary Layer "X" Probe - Cross 
Characteristics--

Diameter of sensory area or width 
Length of sensing area 
Distance between supports 
Velocity range 
Maximum sensor operating 

temperatures 
Maximum air temperature 
Frequency response 
Film spacing 

A-3. Concentration Measurements 

1. Hydrocarbon Analyzer System 

Flow, Model 1243-20 

51 µm 
100 µm 
167 µm 
0.15 m/s to 350 m/s 

425°C 
150°C 
0 to 250 kHz 
1 mm 

a. Hewlett-Packard Model 5711-A Gas Chromatograph 
i. Dual flame 

ii. Ionization detector 
iii. Electrometer isothermal oven controller 
iv. 1/2 cc dual sampling loops 
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b. Sampling Panels, CSU design 
i. 50 sample volumes 

ii. Transfer equipment 
iii. Flow rators 

c. Hewlett-Packard Integrating Digital Voltmeter Model 2401C 

2. Tracer-Gas System (see page A-5) 

3. Flow Meters 

a. Fisher & Porter Co., precision flow rator No. B4-21-10 
float B SVT-45 

b. Fisher & Porter Co., precision flow rator No. FP-1-4-09-
G-G3/4/61 

c. Fisher & Porter Co., precision flow rator No. 2F-l/4/20-5/70 

*A needle valve and- a pressure gage were established between the stack 
inlet and flow meter. Back-pressure: 6 psi. 

A-4. Flow Visualization 

1. Photographic Equipment 

a. Movie Cameras and Accessories 
i. Bolex - ±6 mm with 16-100 mm zoom lens 

ii. Movie editor - 16 mm Minette 

b. Still Cameras and Accessories 
i. Hasselblad - SLR with 80 mm lens and various 

magazines including a Polaroid back 
ii. Three Speed Graphics - 4 x 5 with Polaroid backs 

iii. Polaroid 180 with 114 mm lens 
iv. Canon F-1 35 mm with full· range of lenses and 

accessories 
v. Gossen luna pro light meters 

c. Lighting Equipment 
i. Colortran lights - multi 6 and mini-broad 

ii. Carbon arc lights - strong trouper follow spot 
iii. 12" Fresnel 2000 W incandescent 

2. Television System 

a. Single tube color TV camera Shibaden model FP-1500 U (E,K) 
b. Color video cassette recorder JVC model CR-6000 U (3/4 in. 

tape) (19 mm) 
c. Panasonic NV-8950 VHS format video cassette recorder (1/2 in. 

tape) (12. 7 mm) 
d. Panasonic WV-3400 color camera with 10-120 mm 62.0 macro 

lens. 
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s SCIENTIFIC GAS PRODUCTS 
ASHLAND CHEMICAL COMPANY 

G 2330 HAMILTON BLVD., SOUTH PLAINFIELD, NJ 07080 (201) 754-7700 
3325 WESTSIDE DRIVE, PASADENA, TX 77504 (713) 947-2222 p LAKESIDE OFFICE BLDG., NORTH AVE., WAKEFIELD, MA 01880 (617) 245-8707 
500WEAVER PARK RD., LONGMONT, CO 80501 (303) 442-4 700 
3395 DE LA CRUZ BLVD., SANTA CLARA, CA 95050 (408) 988-3600 

Date 2-12-85 
COLORADO STATE UNIVERSITY 
ATTN: JOE BEATY Cust. P.O. p 36084 
FT. COLLINS, co 80521 

Inv. No. 411580 
0.C.No. 

TYON 
CYLINDER NO COMPONENT REgUESTED ACTUAL 

lA-73421 METHANE 10% 10.0% 
NITROGEN 63.43% 63.5% 
HELIUM BALANCE BALANCE 

EL-92421 ETHANE 5.33% 5.33% 
NITROGEN 60.95% 60.9% 
HELIUM BALANCE BALANCE 

A-1003 PROPANE 3.64% 3.63% 
NITROGEN 57.95% 58.0% 
HELIUM BALANCE BALANCE 

lA-5012 METHANE 10% 10.0% 
NITROGEN 64.62% 64.6% 
HELIUM BALANCE BALANCE 

lA-3912 ETHANE 5.33% 5.33% 
NITROGEN 83. 85i~ 63.8% 
HELIUM BALANCE BALANCE 

H-10016 PROPANE 3.64% 3.64% 
NITROGEN 63.56% 63.6% 
HELIUM BALANCE BALANCE 

All values reported in Mole percent unless otherwise noted. 

Accuracy tolerance on all values greater than 100 ppm within ± 2% unless otherwise stated. 

RIC SCHMELTEKOPF ANALYST SUPERVISOR 
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f\UU t : ADCT, DROUND DRID 
CTACt: ADCT ADCT0:::1c 

UODEL rROTOTYrE 

VEL. AT STACt: UT 1. 70 H/!:: 1·1. l: H/S 
C~IT VEL. ~.5~ H/S :i. ';'-~ t1..'~ 
IJOL, fLO\..I .SlE-03H3/C .~3Cl03H3/C 
COURCE STRENGTH • ?OE l·OS 
I:Act:GF:OUtfit .:;!c;'[: 01 
CALIBRATION FACTOR .40E-02 
CTACt: HEIGHT 33.3'3 CH S'c:.'. S'~ H 
CTACt:: I•IAHETER 1. l7 Ctt s.oo H 

~ ."1MPLE v y ... RAW COUCEtHRAT I on TOTAL COtlC. 
F'T < t:t1 > <H) <H> <ARC.~> ( 1/Ht.tt ) ( 1/tt~H > 

.!. 1 . :rn .o o.o 3051 ,2,HE ·O.!i , 2~1E -·O!:, .~ 

8 ,.!, ..., ... o.o 3007 .1')'5[ o:., .1'?5E····Of... , • ..J 
I'\ ,!;. o.o o.o 2':'CS .1.!..!.E O~ • H~E -0!:, , 

10 ,:., ... 7 .. 5 o.o ~~'3l .C7.!..C 07 .C76E 07 :o 1. 2 15.0 0.0 5 .......... ,37:.,[ 05 .37.!iE-05 w ~ .... ........ 1.: 0.0 o.o 5.!..1 l , -H3C 05 • 413[ 05 
:~ 1. 2 15.0 o.o s ~ ~'3 .307E 05 .307E 05 
~l 1.: · t.O ,O o.o ,-130 .. 2'3-~·C 05 • 23-~[· 05 ..,. ... 1.8 ':'0.0 o.o 5t;'5~ .1t.SE OS .1.ssc os 31 1.0 30.0 o.o 0:!01 ,CH.C 0'5 .Cl.!.E·OS 
:!t, 1. s o.o o.o M..,.c:--, 

't.J..J..Jw .02~E 05 , ::?2.!IE -05 
38 1.C -30.0 o.o C:!C7 .C17[ 0'5 .C17E- 05 
·10 1. s ··5'0. 0 o.o SM? .HSE 05 .413E··OS 

Cf -17 2 •. 1 S'O.O o.o 01.!.S' • 71;'';'[ 05 • ::'C:S'E· 05 
1 ';' ~: ·1 30.0 o.o 10H3 .1 UE 01 .11-1[··01 
51 :! ' ~ o.o o.o 10';'14:.' .121[ 01 .121E· o~ w .,...,. 2 r ~ ::rn. o o.o 10350 .113E ·01 .113E··01 .J..1 ,...,. : . _, ·· ':-'O .0 o.o .,C", 4 .703[ 05 • 703[· 05 _,._: "..J-.J"'I 

!- -1 z.o 135.0 o.o w:1 .5'J'5E 05 • 575E ·05 
!.!... 3.0 :'15 .o o.o 11270 .1271: 01 .127[ 04 
l7 3.0 ...... C" o.o 110.!;5 .13~E 04 .13.!>E ·01 --- • .,,J tr 3,0 o.o o.o 11C55 • 13.!.C: 0-~ .13.!..[04 
l? 3.0 ...... C' 

....... ;;J o.o 11 ~::?4 .130E·01 • 130E ·-04 
70 3.0 .. ·15 ~ 0 o.o 10750 .11r;-c o~ • 1 lS'E 0-~ ..... 3.~ 120.0 o.o '54';'1 ,3';'~[ 05 , Ji;> 1E ··05 , .... co ... I 4i'O .o o.o 4>'7~1 .103c o~ .103[ (1~ ........ 
"'"' "T I 22.5 o.o 1101~ .135E 0 ~ .135E··04 ..,_ .Jir..., 

83 3~l o.o o.o 11o;'15 .13.!..[ 01 .13.!..[·0·1 
C1 ... ( ,,~ e" o.o 113-~2 .12CE 01 .12CE -0·1 ""'tu ~ ... .., 
C!... 3. l,. · S'O .O o.o 13l'3·~ .1.!.:c o~ . u .. :c· 0.1 ca 3.~ 130.0 o.o 4';'02 .30~[05 .30.'...E--05 
S'4 ., t: 1C0;0 o.o !..1.'...l • .!)')'.!,[ 0'5 • -~~.'...[·· 05 
';',!> 1. 2 lO.O o.o 111':'0 .12.'...E 04 .12.!.E··O~ 
':."S 4 .. ~ o.o o.o 11~.';'o;' .133[ 04 .133E-O~ 

100 4.2 .!.-0.0 o.o 10170 .110E 0-1 .110E·0·1 
102 -~ .2 -1co.o o.o C' .. 'Tl"\M .3COC 05 .3DOE-05 .Jw.-·u 
108 LO 130.0 o.o .'...S07 • 5-H~E 05 • 54CE .. 05 
10S' ·LC 120.0 o.o C.!..C·~ .C7.!.C 05 .C7~.[-05 
110 -LS ~o.o o.o ·~5~7 .255E OS .255E···0'5 
111 -1. c 30.0 o.o 1uc: .130E o~ .130E-0~ 
112 LC o.o o.o 101.!;2 .110E 04 .110E 04 
113 R,. c -'30.0 o.o C~33 • OOSE ··05 ,CO:JE-05 
111 4.C 60.0 o.o Dc;'t;'7 ,';':1[: 05 • c::'21[ 05 
11.S -LS -·130.0 o.o ';'201 .':'55E·05 • ':'55E -o·s 



RUH t 3 ADCTr RAKEr 1M 
STACK ADCT ADCTOJtt1S 

HODE:L PROTOTYPE 
VEL. AT STACK HT 1.70 H/S 14 • .!.2 tt/S 
EXIT VEL. 2.54 H/S 21.94 H/S 
tJOL, FLOW .5£.E-03H3/S .4JE·}OJHJ/S 
UOURCE STRENGTH .90Ef05 
I:t\Ct:GROUND .1~E104 
CALIBRATION FACTOR .40E-02 
STACt:: Ht:IGHT 33.33 CH 99.?9 11 
STACK DIAMETER 1.67 Cl1 s.oo H 

~AMPLE x y z RAW COHCENTRATIOt~ TOTAL CONC. 
PT <KH> 01) (11) <AREA> ( 1/H*H > ( 1/H*H ) 

5 .3 171.0 117.0 1346 .912E-03 .912E-OS .., ,3 141.0 117.0 1351 .167E-07 .167E-07 10 ,3 111.0 117.0 2437 .167E·-05 .167E-05 
1~ .3 87.0 117.0 1353 • B'OE-07 .19SE-07 
18 .3 63.0 117 +0 1936 .906E-06 .906£-06 
22 .3 39.0 117.0 4.!.177 .602E-04 .682E-04 
24 .3 27.0 117.0 139665 .210E·-03 .210E-03 
26 .3 ·15.0 117.0 2784% .421E-03 .421E-03 
27 • '3 9.0 117.0 330029 .SOOE-03 .sooE-03 
28 .3 3.0 117.0 '349073 .SJOE-03 .SJOE-03 
29 .J -3.0 117.0 337350 .S12E-03 .S12E-03 
30 .3 -9.0 111.0 294106 .H5E-·03 .HSE-03 
31 ,J -15.0 111.0 238732 .J.SlE-03 .361E-03 
33 .3 -27.0 117.0 107005 .1~1E-03 .161E-03 

t:7:I 35 .3 -39.0 111.0 33054 .4S2E-04 .432E-04 
~.4 .3 (). 0 42.0 1341 .152E-OC .152E-08 ' 67 .3 o.o 60.0 3101 .263E-05 .268E-05 .a::--
69 ;.3 o.o 72.0 1t;'537 .277E-04 .277E-04 
72 .3 o.o 90.0 90211 .135E .. -OJ .135E-03 
73 .3 o.o 96.0 145474 .21?E-03 .219E-03 
74 .J o.o 102.0 211049 .Jl?E-03 .319E·-03 
75 .3 o.o 1oe.o 2COJ~'3 .424E-03 .424E-03 
76 .3 o.o 114.0 329170 .499E-03 .499E-03 
77 .3 o.o 120.0 345761 .524E-03 .S24E-03 
78 .3 o.o 126.0 329465 .499E-03 .499E-03 
79 .3 o.o 132.0 277579 .420£-03 .420E-03 
80 .3 o.o 133.0 136957 .2S2E·-03 .232E-03 
81 .3 o.o 144.0 1174[.0 .177E-03 .177E-03 
02 .J o.o 150.0 63003 .93SE-04 .93SE-04 
8-1 .3 o.o 162.0 10J?2 .l:SCE-04 .13eE-04 
B7 .3 o.o 1so.o 1398 .S32E-07 .BS2E-07 
89 .3 o.o 192.0 1502 .246E-Ob .246E-06 
97 .3 o.o 240.0 1J.!.7 .411£-07 .411E-07 
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r-:ut1 t s ADCTr RAKEr SH 
STACK ADCT ADCTOS:: le 

MODEL PROTOTYPE 
IJEL. AT STACK HT 1.70 H/S 14.~2 H/S 
EXIT VEL. 2.54 HIS 21.94 tt/S 
lJOL. FLOW .S6E-03H3/S • 43E·I OJHJ/S 
SOURCE STRENGTH .90EtOS 
[:ACKGF:OUtW .10Et04 
CALIBRATION FACTOR .41E-02 
STACK HEIGHT 33,33 CH 99.?9 H 
STACK DIAMETER 1.67 CH s.oo H 

SAMPLE v y z RAW CONCENTRATION TOTAL CONC. r. 
PT <KH> 01> <H> <AREA> ( llH*M > ( 1/M*M ) 

5 1.5 171.0 129.0 2699 .14SE-OS .14SE-OS 
7 1.5 141.0 129.0 5007 .622E-OS .£.22E-OS 

10 1.5 111.0 129.0 11003 .142E··04 .142E-04 
14 1.5 87.0 129.0 17357 .23'i'E-04 .239E-04 
18 1.s 63.0 129.0 24317 .3S4E-04 .3S4E-04 
22 1.s 39.0 129.0 29506 • ·'l2~E- 04 .426E-04 
24 1.s 27.0 129.0 31667 • 4S9E-·04 .459E-04 
26 1. 5 15.0 129.0 33715 .4?1E-04 .491E-04 27 1.s 9.0 129.0 34019 .495E-04 .49SE-04 
28 1.s 3.0 129.0 34708 .S07E-04 .S07E-04 
29 1. s -3.0 129.0 34571 .S04E-04 .504E-04 
30 1.s -9.0 129.0 33500 .4C';'E-04 .489E-04 
31 1.s ·-15. 0 129.0 33.SB9 .490E-04 .490E-04 
32 1.5 -21.0 129.0 324'5£ .471E-04 .471E-04 t::J::S 35 1.s -39.0 129.0 29941 .433E-04 .433E-04 I 39 1.s -63.0 129.0 23028 .327E-04 .327E-04 O' 43 1.s -87.0 129.0 15293 .20SE-04 .208E-04 
47 1. 5 -111.0 129.0 9334 .11LE··04 .116E-04 
so 1.s -141.0 129.0 4019 .347E-05 .347E-05 
52 1 • '5 -171.0 129.0 220? .6?4E-06 .£.94E-06 
54 1 • '5 -201.0 129.0 1737 .461E-07 .461E-07 
57 1.5 o.o o.o 2146 .597[-06 .S97E-06 
59 1 • '5 o.o 12.0 4029 .349E-OS .349E-0'5 
62 1.S o.o 30.0 7460 • 87.!.E-·05 .876E-OS 
64 1. '5 o.o 42.0 11011 .142E·-04 .142E-04 
67 1.s o.o 60.0 15043 .204E-04 .204E-04 
69 1.5 o.o 72.0 20641 .290E-04 .290E-04 
72 1.5 o.o 90.0 25775 .36CJE-04 .369E-04 
73 1. s o.o 96.0 27773 .399E-04 .399E-04 
74 1.s o.o 102.0 3003'5 .434E-04 .434E-04 
75 1. '5 o.o 103.0 32144 .467E-04 .467E-04 
76 1. s o.o 114.0 33418 • 40.!.E-O-~ .486E-04 
77 1. 5 o.o 120.0 34376 .501E-04 .SOlE-04 
78 1. s o.o 126.0 34'i'03 .50?E-04 .'509E-04 
79 1. 5 o.o 132.0 3-4354 .SOOE-04 .500E-04 
80 1. s o.o 138.0 34061 .4?.!.E-04 .496E-04 
81 1. 5 o.o 144.0 31719 • 460E-04 • 4.SOE·-04 
82 1.5 o.o 1so.o 30'i''73 .HCJE-04 • HS'E·-04 
B4 1.5 o.o 162.0 25159 • 359E·-04 .359E-04 
87 1.s o.o 100.0 1055'3 .25CE~04 .2'5CE-04 
B9 1.s o.o 192.0 13075 .174E-04 .174E-04 
94 1. '5 o.o 222.0 5361 .630E····05 .630E-OS 
98 1.s o.o 249.0 2747 .152E-OS .152E-·OS 

101 1 .s o.o 276.0 1314 .s1sE:..07 .37'5E-07 



RUN I ~ ADCT, RAt~E, SH STACK ADCT ADCT06::1e 
HODEL PROTOTYPE 

lJEL. AT STACr~ HT 1.70 H/S 14.~2 H/C 
EXIT VEL. 2.54 tt/S 21. 94 H/S 
l.JOL • FLOW .Sl.E-03H3/S .4JEl03H3/C 
~OURCE STRENGTH .90E-l-05 
I: ACK GROUND .10£-104 
CALIBRATION FACTOR .HE-02 
STACt: HEIGHT 33.33 Ct1 ?9.?? H 
STACK DinttETER 1.67 CH s.oo H 

SAMPLE x y z RAW COHCEHTRATION TOTAL CONC. 
F'T <KH> <H> <H> <AREA> ( 1/H*-H ) ( 1/H*H > 

1 2.4 225.0 120.0 1110 .146E-06 .146£-06 
:? 2.4 201.0 120.0 125'5 .'35.!.E-06 .356E-06 s 2. 4 171.0 120.0 3000 .304E-05 .304£-05 
7 2.4 141.0 120.0 4CC2 .snE-os .S92E-05 

10 2.4 111.0 120.0 7336 .lOSE-04 .10SE·-04 
H 2.4 87.0 120.0 100'79 .152E-04 .1'52E-04 
1S :L4 63.0 120.0 13613 .193E-04 .193£-04 ..... ...,. 2.4 39.0 120.0 15406 .221E-04 .221E-04 H 2.4 27.0 120.0 16531 .239E-04 .239E-04 
26 2.4 1'5.0 120.0 17277 .250E-04 • 250E·-04 
27 2.4 9.0 120.0 17427 .252E-04 .252E-04 
2e 2.4 3.0 120.0 1n2e .2.!.0E-04 .260E-04 
""a 2.4 -3.0 120.0 13076 .262E-04 .262E-04 j(> 2.4 -9.0 120.0 17946 .260E-04 .260£-04 

~ 31 2.4 -15.o 120.0 1SOB6 .262E-04 .262E-04 
33 2.4 -27.0 120.0 17722 .256E-04 .256E-0-4 I 
35 2.4 -39.0 120.0 17541 .2S4E-04 .254E-04 """" 43 2.4 -e1.o 120.0 14024 .212E-04 .212£-04 
47 2.4 -111.0 120.0 12680 .179E-04 .179E-04 
'52 2.4 -171.0 120.0 6200 .007E-05 .eo7E-os 
54 :? • 4 ·-201. 0 120.0 3671 .407E-05 .407E-OS 
56 2.4 -225.0 120.0 4477 .S:lOE-05 .530E-05 
57 2.4 o.o o.o 3545 • 307E·-05 .3S7E-OS 
59 2.4 o.o 12.0 54?0 .6Ct.E-05 .6S6E-05 
62 :? • 4 o.o 30.0 S519 .11SE-·04 .11SE-04 
64 2.4 o.o 42.0 10007 .13'JE-04 .139E-04 
67 2.4 o.o 60.0 11092 .1 SSE ·-04 .1S5E-04 
69 2.4 o.o 72.0 14320 .204E-0-4 .204E-04 
72 2.4 o.o 90.0 15047 .22SE-04 .22SE-04 
73 2 •. , o.o 96.0 167'50 .241E-04 .2-HE-0·1 
75 2.4 o.o 1oa.o 17776 • 257E·-04 .257£-04 
76 2.4 o.o 114.0 H.~008 .261E-04 .261E-04 
77 2.4 o.o 120.0 17320 .2SSE-04 .2SSE-O·" 
78 2.4 o.o 1u •• o 17047 .250E-04 .25CE-04 
79 2.4 o.o 132.0 17472 .253E-04 .253E-04 
80 2.4 <>. 0 13e.o 17052 .24~E-04 .246E-04 
81 2+4 o.o 1H.O 16?93 .24'5E-04 .245E-04 
82 2.4 o.o 1so.o 1677£. .242E-04 • 242E-'H 
B4 2.4 o.o 162.0 1'5182 .217E-:-04 .217E-04 
87 2.4 o.o 100.0 13164 .1C&E-O' .1e£.E-O·' 
Ile:> 2.4 o.o 192.0 100.S2 .151E·-04 • t'51E·-04 
91.1 2.4 o.o 2~2.0 6913 .?O·\E-05 .904E-05 
9B 2.4 (). 0 249.0 3662 .405E·-05 .405£-05 

101 2.4 o.o 276.0 1COCJ .121r..:os .121E-05 



RUN t 7 ADCT1 RAKE1 BH 
STACI'~ ADCT ADCT07: ne 

MODEL PROTOTYPE 
VEL. AT STACK HT 1.70 t1/S 14.G2 tt/S 
EXIT VEL. 2+54 M/S 21.94 H/S 
VOL. FLOW .S6E-03tt3/S .43Et03H'3/S 
SOURCE STRENGTH .90£.t-05 
BACKGROUHD .11E·•04 
CALIBRATION FACTOR .41E-02 
STACI'~ HEIGHT 33.33 CH 9S'.?'J t1 
STACK DIAMETER 1.67 CH 5.oo t1 

SAMPLE v y "T RAW · COHCEHTRATIOH TOTAL CONC. .. ··• "-
f'T <KM> ( 11) ( t1) <AREA> ( 1/M*H ) ( 1/H*H ) 

1 2.4 22s.o 117.0 1531 .679E-06 .679E-06 
3 2.4 201.0 117.0 ~622 .220E-OS .22eE-OS 
5 2.4 171.0 117.0 4195 .469E-05 .469E-05 
7 2.4 141.0 117.0 6940 .e?lE-05 .SS'lE-05 10 2.4 111.0 117.0 10064 .137E-04 .137E-04 

1 ·~ 2.4 E7.0 117 .o 1243.!. .17:JE-04 .173E-04 
19 2.4 63.0 117.0 15210 .216E-04 .216E-04 
22 2.4 39. () 117.0 1onJ .242E-04 .242E-04 
24 2.4 27.0 117.0 17965 .25SE-04 .25BE-04 
26 2 •. 4 15.0 117.0 18416 .265E-04 .265[-()4 
27 2. ·1 9.0 117.0 13307 .264£-04 .264£~()4 
28 2.4 3.0 117.0 1C226 .262E-04 .262E-04 
30 2.4 -9.0 117.0 18667 .269E-04 .269£-04 
31 2.4 -15.0 117.0 10767 .271E-0·4 .271E-<>4 b' 33 2.4 -27.0 117.0 17$12 .256E-04 .256E-04 I 35 2.4 -39.0 117.0 17223 .24~~E-04 .247E-04 (X) 43 2.4 -87.0 117.0 15253 .217E-04 .217E-04 47 2.4 -111.0 117.0 10015 .13GE-04 .136E-O·\ 
50 2.4 -141.0 117.0 6795 .S6SE-05 .S6SE-OS 
52 2 •. 4 -171.0 117.0 4143 .461E-05 .461E-OS 
54 2.4 -201.0 117.0 2340 .1S4E-05 .1S4E-OS 
57 2.4 (). 0 o.o 4219 • 473E-·OS .473E-OS 
59 2.4 o.o 12.0 9036 .121E··04 .121£-04 
62 2. ,4 o.o 30.0 1111:.:.: .153E-04 .153E-04 
64 2.4 o.o 42.0 12779 .17'lE-04 .179E-04 
f:.,7 2. ·~ o.o 60.0 13016 .1S'5E-04 .lS'SE-04 
69 2.4 0. 0 12.0 16062 .241E-04 .241E-04 
72 2.4 o.o S'O.O 1C133 .2.!.lE-04 .261E-04 
73 2.4 o.o 96.0 1S639 .269E·-04 .269£-04 
74 2.4 o.o 102.0 1C043 .272E-04 .272E-04 
75 2.4 (). 0 1os.o 13986 .274E-04 .274E-04 
76 2.4 o.o 114 .o 107?5 • 271E-04 .271E-04 
77 2.4 o.o 120.0 18548 .267£-04 .267E-04 
78 2.4 o.o 126.0 10131 .261E-04 .261E-04 
79 2.4 o.o 132.0 18027 .259E·-04 .259E-04 co 2.4 o.o 130.0 16045 • 241E- 04 .241E-04 
Bl 2.4 o.o 144.0 17355 .249E-04 .249E-04 
82 2.4 (). 0 150.0 161'l'l .231E-04 .231E-04 
84 2.4 o.o 1~2.0 14262 .201E-04 .201E·-04 
e7 2.4 o.o 1eo.o 11403 .1S'lE-04 .159E-04 
B9 2+4 o.o 192.0 9303 .1J3E-04 .133E-04 
94 2.4 o.o ~~2.0 S'lOO .731E-05 .731E-05 
98 2.4 o.o 249.0 3441 • 353E··OS .353E-OS 

101 2.4 o.o 2n.o 2o:se .lJOE-05 .13SE-05 



RUtt t 0 ADCT1 RAt~E, 12M 
STACK ADCT ADCTOf.l:: 10 

HODEL F'ROTOTYPE 
VEL. AT STACK HT 1.70 11/S 14.~2 H/Z 
EXIT VEL. 2.54 M/S 21.94 li/S 
VOL. FLOW .56E-03H3/S • 4JE·JOJH3/C 
SOURCE STRENGTH • 90El-05 
I:ACKGROUtnt .17Ei04 
CALIBRATION FACTOR .41E-02 
ST A Ct~ HE: I GHT 33.33 CH 99. ?? 11 
STACt-; DI A HETER 1.67 CM s.oo H 

SAMPLE v y z RAW CONCENTRATION TOTAL CONC • . ·. 
f'T oa1> 01> <H> <AREA> ( 1/11*t1 ) ( 1/H*tt ) 

1 3.6 225.0 1oa.o 3721 • 316E-OS .316E-OS 
3 3 .. 6 201.0 1oe.o 571!.0 .630E-OS .630E-05 s 3.6 171.0 100.0 7604 .912E-05 • 912E ··OS 
7 3.6 141.0 1oe.o S-021 • UJE-04 .113£-04 

10 3.6 111.0 1os.o 10120 .lJOE-04 .130E-04 
14 3.6 e7.o 1oe.o 1100? .143E-04 .14'3E-O• 
18 3.6 .S3.0 1os.o 11376 .149E·-04 .149£-04 
22 3 .. 6 3S'.O 1oe.o 11929 .1'50E-04 .15EE-04 2,14 3.6 27.0 1os.o 12179 .1.SlE-04 .161E-04 u. ? .• 6 1s.o 100.0 12093 .160E-04 .160E-·04 
27 3.6 7.0 1os.o 12166 .161E-04 • 161E-·04 
28 3. 6 3.0 100.0 12019 .15?£>04 .15S'E-·04 
29 3.6 -3.0 100.0 12177 .161E-04 .161£-04 

~ 30 3.6 -9.0 100.0 12033 .157E-<H .15S'E-·04 
31 3. 6 -15.0 103.0 12136 .161£-04 .161£-04 '° 33 3.6 -21.0 1oe.o 11795 .1Sl.E-04 .156E-O\ 
JS 3.6 -39.0 1os.o 12049 .1S?E··04 .159E-04 
43 3.6 -e1.o 100.0 10035 .12':E:-04 .125'E-04 
.147 3.6 -111.0 100.0 8959 .112E ·-04 .112E-04 
50 3.6 -141.0 1oe.o 7201 .062E-05 .862£-05 
52 3.6 ·-171.0 1os.o 5312 .637£-05 • 637E·-05 
54 3.6 -201.0 1oe.o 4271 .400E-OS .400E-OS 
5:' 3.6 o.o o.o 5023 .516£-05 .516£-05 
59 3. 6 o.o 12.0 8606 .107£-04 .107E-04 62 3.6 o.o 30.0 '1744 .12~E-04 .124£-04 
64 3.6 o.o 42.0 10245 .132E-04 .132£-04 
67 3.6 o.o 60.0 10105 .131E-·04 .131E-·04 
69 3.6 o.o 72.0 11342 .149E·-04 .149£·-04 
72 :3.6 o.o 90.0 11411 .1 SOE-·04 .150£-04 
74 3.6 o.o 102.0 11%5 .150£ .. 04 .150£-0~ 
75 3.6 o.o 103.0 120?:3 .160£-04 .160E·-04 
7t,. 3.6 o.o 114.0 12252 .163E-04 .163£- O·~ 
77 3.6 o.o 120.0 12241 .162E-04 .162E--04 
78 3.6 o.o 126.0 121?8 .162E-<H .162£··04 
79 3.6 o.o 132.0 11'i'73 .153E·-04 .150£-04 
80 3.6 o.o 13U .<> 11744 .1 SSE-0·~ .155E-·04 
B2 3.6 o.o 150.0 11749 .1ssE .... 04 .155E-04 
84 3.6 o.o 162.0 10.!.01 .1J7E-04 .lZ'.i'E-04 
07 3.6 o.o 1so.o 9692 .123E .. ·04 .123E .. ·04 
99 3.6 o.o ic;•2.o D'nC .112E-04 .112E·-04 
9.1 3.6 o.o 222.0 6825 • 792E .. ·OS • 792E·-OS 
913 3.6 o.o 249.0 4822 • 405E-·OS .485£-05 

101 3.6 o.o 276.0 3111 .222E·-OS • 222E·-05 



RUN t 9 ADCT, RAt~E, 17M 
STAct; ADCT ADCTOS':t1C 

MODEL PROTOTYPE 
VEL. AT STACK HT 1.70 M/S 14.~2 H/S 
EXIT VEL. 2.54 M/S 21.94 M/S 
VOL. FLOW .56E-OJM3/S .4JE10JMJ/S 
SOURCE STRENGTH .90E-f-05 
I:ACKGROUND .13E·}04 
CALIBRATION FACTOR .41E-02 
STACK HEIGHT J3.J3 CM S'S'.';''] tt 
STACK DIAMETER 1.67 Ctt 5.00 H 

SAMPLE v y z RAW CONCENH:ATION TOTAL CONC. " F'T <KM) <M> 01) <AREA> ( 1/HtH > ( 1/M*M > 
1 5,1 225.0 114 .o 4492 .492E-05 • 492E·-05 
3 5 .1 201.0 114 .o 6221 .7'50E-OS .7SEE-0'5 

14 5.1 87.0 114 .o 3658 .113E-04 .113E··04 
22 5.1 3S'.O 114.0 8%1 .110E-0·1 .118E-O, 
26 5.1 15.0 114.0 9131 .120E-04 , 120E-04 
28 5,1 3,0 114 .o S'06C .11'7E-04 .11S'E·-04 
29 s.1 -3.0 114 .o 9094 .120E·-04 .120E-04 
"! 1 5.1 -15.0 114.0 CS'5'7 .11cE-04 .118E·-04 
35 5.1 ····39.0 114 .o 3767 .115E·-04 .11 SE-04 
43 '5 I 1 -E7.0 114 .o 7507 .S'SSE-05 , 955E-·05 
so s.1 -141.0 114 .o 5976 .720E-05 .720E-05 
54 s.1 -201.0 114 .o 4405 , -17?E- 05 .47S'E-0'5 
57 s.1 o.o o.o 1754 • 532E·-05 .532E-05 
59 5 .1 o.o 12.0 05.!.3 .112E- 04 .112E-04 g:s l2 s.1 o.o 30.0 3763 .11sE-04 .115E-04 I 64 s.1 o.o 42.0 C""'"' .117E-0-1 .117E-O-~ u•"'" ..... 69 5.1 o.o 72.0 9213 .122E-04· .122E-04 0 
72 5 .1 o.o c;-o.o c;'104 .120E·04 .120E-O-!\ 
73 5.1 o.o 96.0 9234 .122E···04 .122E-04 
74 5' 1 o.o 102.0 S'OJ4 , 11c;'E- 04 .119E-O-~ 
76 5.1 o.o 114.0 9025 .119E-04 .119E-04 
78 5.1 o.o 126.0 '7037 .11S'E-O-~ .11 S'E-0-~-
BO 5.1 o.o 139.0 3666 .113E·-04 .113E-04 
82 '5. 1 o.o 150.0 C51c;' .111E-M .111E·-0·4 
84 5.1 o.o 162.0 3122 .105E ·-04 , 105E··04 
87 5 I 1 o.o 100.0 H~S , N'7E- 0'5 .949£-05 
09 5.1 o.o 192.0 6357 ,S55E-05 ,SSSE-05 
94 5 .1 o.o 222.0 5346 .623E-05 .623E-05 
9S s.1 o.o 249.0 -4127 .436E-05 .436E-05 

1Ci2 5.1 o.o 2es.o 2606 .203E-05 .203E-05 



RUN t 10 EX, TEST HO. t. 2H 
CTACI'~ t1 CTACK t2 nACK t3 100%rlNrBLEX02::1a,19s 

HODEL PROTOTYPE ttODtL f'ROTOTYf'E ttODCL PROTOTYPE 
VEL. AT STACK HT 1.63 HIS H.04 HIS 1.63 HI:> 14.04 H/S 1.63 HIS 14.04 HIS 
EXIT VEL. 2.?6 H/S 25.57 t1/S 2.(;2 H/S :!2.t.1 H/S 2.56 H/S 22.oe HIS 
VOL. FLOW .J5E-03tt3/S .27Et-03K3/S .37E-03t13/S .29Et03t13/S .35E-03t13/S .27E+OJH31S 
SOURCE STRENGTH .10Et06 .S3HOS .36E+OS 
BACKGROUND .93Et03 .30Et03 .23Et03 
CALir.RATION FACTOR .44E-02 .23E-02 .16E·-02 
STACK HEIGHT 25.40 CH 76.20 11 25.40 CH 76.20 H 25.40 CH 76.20 H 
STACK DIAHETEF: 1.22 CM 3.t.6 H 1.34 CH 4.02 H 1.32 CH 3.96 11 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW COHCENTRATION TOTAL CONC. 
f'T <r~H> 00 <H> <AREA> ( 1/t1*t1 ) <AREA> ( 1/t1*H > <AREA> ( 1/H*M ) ( 1/HtH ) 

e .6 126.0 o.o 1377 .102£-05 35..S9 .699E-OS 8524 .1S7E-04 .B90E-OS 
9 .1,, 117.0 o.o 1461 .t21E-05 4'56-4 .912E-05 10433 .230E-04 .11 lE-04 

10 .6 111.0 o.o 1507 .132E-05 5406 .109£-04 11926 .264£-04 .129E-04 
11 .1:.. 10'5.0 o.o 1610 .15'5E-05 6358 .1JOE-O·t 13717 .304E-04 .150E-04 
12 .6 99.0 o.o 17S2 .194E-OS 7478 .153E-04 15530 .J45E-04 .173E-04 
13 .6 93.0 o.o 2037 .252E-05 0577 .177E-04 17045 .379E-04 .194£-04 
14 .6 87.0 o.o 2203 .290£-05 9309 .203£-04 10659 .416£-04 .216E-04 
15 .6 S1.0 o.o 2467 .JSOE-05 11130 .232E-04 20155 .450E-04 .239E-04 

tr' 17 .6 69.0 o.o 3111 .497E-OS 13041 +290E-04 22591 .SOSE-04 .2S2E-04 
18 .6 63.0 o.o 3470 .S79E-OS 15442 .324E-04 23952 .S35E-04 .307E-04 t-t 19 .6 57.0 o.o 3059 .667E-OS 16943 .356E-04 25246 .564E-04 .330£-04 t-t 20 .6 ~H .o o.o 4445 .SOOE-05 13768 .395E-04 26215 .SB6E-04 .JSSE-04 
21 ,(:, 45.0 o.o 4875 .O'i'CE-05 1?209 .404E-04 25S65 .57EE-04 .JS9E-04 
22 .6 39.0 o.o 5473 .103£-04 20066 .423E-04 25168 .563£-04 .365E-04 
23 .6 33.0 o.o 5037 .112E-04 20028 .422E-04 24243 .S42E-04 .360£-04 
24 .6 27.0 o.o 6205 • t20E-04 20384 • 429E··04 23723 .SJOE-04 .362£-04 
2S .6 21.0 o.o 6373 .124E-04 1?017 • 417E-·04 21700 .485£-04 .344E-04 
27 .6 9.0 o.o 7174 .t42E-04 19367 .408E-04 19120 .426E-04 .327E-04 
29 .6 3.0 o.o 7140 .141£-04 13328 .385£-04 17529 .J90E-04 .30BE-04 
29 .6 -3.0 o.o 6648 .13oE-04 · 16350 .343E-04 15264 .339E-04 .273E-04 
30 .6 -9.0 o.o 6637 .130E-04 15302 .321E-04 13634 .302E-04 .253E-04 
31 ,[; -1s.o o.o 6319 .123E-04 13994 .293E-04 11972 .26SE-04 .22SE-04 
32 .6 -21.0 o.o 5701 .109E-04 12589 .263E-04 10186 .225£-04 .200E-04 
33 .6 -27.0 o.o 5295 .994E-05 11117 .231E-04 8607 .109E-04 .17SE-04 
34 .6 -33.0 o.o 4666 .S51E-05 9546 .19SE-04 7100 .155E-04 .147E-04 
35 .6 -39.0 o.o 3397 .676E-05 7169 .147E-04 4SS2 .105E-04 .107E··-04 
36 .6 -45.0 o.o 3897 .676E-05 71 f;S' .147E-04 4002 .lOSE-04 .107£-04 
37 .6 -51.0 o.o 3269 .S33E-OS 5489 .111E-04 3786 .BOJE-OS .S21E-OS 
JS .6 -57.0 o.o 3054 .4S4E-05 4436 .B34E-05 2868 .S96E-05 .659E-OS 
39 .6 -63.0 o.o 2i.53 .393E-OS 3671 .721E-05 2304 .469E-OS .S31E-OS 
40 • 6 --69.0 o.o 2269 .JOSE-OS 2S4S • 544£-05 1SOS .356E-05 .40SE-OS 
41 .6 -75.0 o.o 18'.'7 .221E-OS 2000 .36"3E-05 1200 .220E-05 .270£-05 
42 .6 -a1.o o.o 1656 .166E-OS 1461 .24SE-OS 964 .U7E-05 .19SE-OS 
43 .6 -87.0 o.o 1455 .120E-05 1072 .1~5E-05 75S .120E-05 .136E-05 
44 .6 -93.0 o.o 1293 .SJlE-06 853 + 11CE 05 614 .S77E-06 .967E-06 
45 .& -99.0 o.o 1090 .369E-06 577 .590E-06 401 .397E-06 .4SSE-06 



RUN t 11 EX,TEST N0.1,3H 
STACK t1 STACK t2 STACK t3 1oox,IN,BLEXOJ::1e,19s 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.63 H/S 14.04 HIS 1.63 M/S 14 .04 11/S 1.63 tt/S 14.04 H/S 
EXIT VEL. 2.96 tt/S 2S.S7 tt/S 2.t-2 H/S 22.61 H/S 2.56 H/S 22.oa MIS 
VOL. FLOW .JSE-03113/S .27E+03113/S .37E-03MJ/S .29E+OJH3/S .35E-OJH3/S .27Ef03H3/S 
SOURCE STRENGTH +10Et06 .53El-05 .36Et05 
:E:Ac.t:GROUND .12E+O·~ .S'JEiOJ .53El03 
CALIBR~TION FACTOR .44E-02 .23E··02 .16E-02 
STAct~ HEIGHT 25.40 CH 76.20 H 25.40 CM 76.20 tt 25.40 CM 76.20 H 
STACt.: DIAMETER 1.22 CH 3.66 tt 1.34 CH 4.02 H 1.32 CH 3.96 tt 

SAHPLE x '( z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT <KM> Ot> <M> <AREA> ( 1111*11 ) <AREA) ( 1/tU:tt ) <AREA> ( 1111*11 ) < .1/M*M > 

2 ,9 216.0 o.o 1451 .626E-06 1136 .117E-05 1537 .22SE-05 .135E-05 
3 .9 201.0 o.o 142£. .569E-06 11?3 .129E-05 1844 .29i'E-05 .161E-05 
4 .9 1S6.0 o.o 1559 .872E-06 1?46 .290E-05 3710 .718E-05 .365E-OS 
5 .9 171.0 o.o 1646 .107E-05 2031 .479E-·OS 5747~ .11 S'E-04 .S91E-05 
6 • 11 156.0 o.o 1889 .162E-05 4324 .79SE-OS 8643 .1B3E-04 .931E-05 
7 .9 141.0 o.o 2154 +22JE-05 5?05 .1t5E-04 11320 .243E-04 .127£-04 
B .9 126.0 o.o 2473 .29SE-05 7968 .153E-04 14398 .313E-04 .167E-04 
9 .9 117.0 o.o 2823 +375E-05 9294 .18.SE-04 15?87 .349E-04 .191E-04 

If 11 ,9 105.0 o.o 3525 .SJSE-05 11554 .234E-04 18954 .416£-04 +235£-04 
13 .9 93.0 o.o 4256 .70lE-05 13782 • 2B2E-·04 21638 .476E-04 .277E-04 

"""" 15 .9 St.O o.o 5473 .97SE-05 16862 .J48E-04 24398 .SJSE-04 +329E-04 N 17 .9 69.0 o.o 6439 +120E-04 19172 .397E-04 25682 .567E-04 .363E-04 
19 .9 57.0 o.o 7755 • tSOE-04 21730 .452E-Q4 27841 .616E-04 .408E-04 
20 • 9 51.0 o.o 8400 .164E-04 22825 .475E-04 28338 .627E-04 .424E-04 
21 ,9 45.0 o.o 8949 .177E-04 23209 .484E-04 27615 +616E-04 +427E-04 .,.., .9 39.0 o.o 9511 .190E-04 23701 .494£-04 27711 +613E-04 .434E-04 23 .9 33.0 o.o 10202 .207E-04 240?0 .503E-04 27071 .599£-04 • 43BE-04 
25 .9 21.0 o.o 11272 .230E-04 24643 • 514E-04 25698 +56SE-04 .439E-04 
26 .9 15.0 o.o 11180 .22SE-04 24008 .SOlE-04 24647 .544£:-04 .426E-04 
27 .9 9.0 o.o 11216 .22SE-04 23322 .4S6E-04 23065 .soeE-04 .410E-04 
28 .9 3.0 o.o 11790 .242E-04 23196 .483E-04 21 .OOOE+OO .246E··04 
29 .9 -3.0 o.o 11666 .239E-04 22794 • 475E-·04 20931 .460E-04 .393E-04 
30 .9 -·9. 0 o.o 11408 .233E-04 21873 .455E-04 19920 .437E-04 .377E-04 
31 .9 -1s.o o.o 11338 .231E-04 20766 .431E-04 18190 • 39SE-<H .355E-04 
32 .9 -21.0 o.o 10754 .218E-04 19541 .405E-04 16743 .366E-04 .331E-04 
34 .9 -33.0 o.o 9574 .191£-04 16339 .337E-04 12834 .27SE-04 .270E-04 
36 .9 -45.0 o.o 8126 .1SSE-04 12769 .260E-04 3874 .1ssE-04 .203E-04 
38 .9 -57.0 o.o 6263 .116E-04 9162 .1SJE-04 6005 .124E-04 .142E-04 
40 .9 -69.0 o.o 4556 .769E-OS 6402 .124E-04 4008 .7SSE-OS .93SE-05 
.,2 .9 -s1.o o.o 3386 .503E-05 4368 .aoaE-05 2803 .S13E-05 .612E-OS 
H .9 -93.0 o.o 23CS .275E-05 27:37 +459E-OS 1847 .298E-OS .346E-05 
46 .9 -105.0 o.o 1428 .574E-06 1005 .SSSE-06 736 .469E-06 .647£-06 
48 .9 -117.0 o.o 1943 .175E-OS 1015 .262E-OS 1254 .164E-05 .201E-05 
49 .9 -126.0 o.o 1369 .439E-06 966 +B02E-06 704 .397E-06 .S51E-06 
50 .9 -141.0 o.o 1239 .143E-06 761 .364E-06 015 +196E-06 .237E-06 



RUH t 12 EX,TEST N0.1'4M 
CTACt~ t1 :.HACt~ 12 STACK tJ 100%rINrBLEX04::1a,19a 

MODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
tJEL. AT STACK HT 1.1!.3 H/S 14.04 M/S 1.63 M/S 14.04 11/S 1.63 H/S 14+04 H/S 
EXIT VEL. 2.96 M/S 25.57 H/S 2+62 MIS 22.61 HIS 2.56 H/S 22.os H/S 
l..IOL. FLOW .35E-03H3/S .27E+03H3/S .37E-03tt3/S .2?E+03H3/S .JSE-03113/S .27Et03H3/S 
SOURCE STRENGTH .10Et06 • S3Et05 .36Ef05 
BACKGROUND .eeEtoJ +31Et03 .20Ef03 
CALIP.RATION FACTOR • 44E-02 .23E-02 .16E-02 
SH1Ct<: HEIGHT 25.40 CH 76.20 ti 25.40 CH 76.20 H 25.40 CH 76.20 H 
STACK DIAMETER 1.22 CH 3.66 H 1.34 CH 4.02 M 1.32 CM J.96 M 

£f1MPLE: x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT <KM> <M> <M> CAREA> ( 1/M*H > <AREA> ( 1/tt*H > <AREA> ( 1/M*H ) ( 1/M*H ) 

3 1.2 201.0 o.o 1827 .216E-05 2235 .422£-05 3670 .766E-05 .46BE-05 s 1.2 171.0 o.o 799 .OOOEtOO 543 .498E-06 868 .134E-OS .612E-06 
7 1.2 141.0 o.o 3554 .609E-05 9378 .194E-04 15216 .337E-04 .198E-04 
9 1.2 117.0 o.o 5147 .971£-05 12833 .26SE-04 19236 .42SE-04 .265E-04 

11 1.2 105.0 o.o 6321 .124E-O-t 1 ·~9'39 .31JE-04 21122 .470E-04 .303E-04 
13 1.2 93.0 o.o 7885 .159£-04 17377 .365£·04 22925 +511E-04 .346E-04 b:S 15 1.2 e1.o o.o 9044 .1S6E-O-t 19095 .402E-04 23811 .531£-04 +374E-04 I 17 1.2 69.0 o.o 10224 +213E-04 20650 .435£-04 24249 .541E-04 .397E-04 I-' 
19 1.2 57.0 o.o 11857 .250£-04 22147 +467£-04 24770 +553E-04 .424E-04 w 
20 1.2 51 .o o.o 12549 .266£-04 22615 .477£-04 24642 .550£-04 .432E-04 
21 1.2 45.0 o.o 13299 .283E-04 23140 .48SE-04 24317 .542E-04 .439E-04 
23 1.2 33.0 o.o 14319 .306E-04 23018 .4S6E-04 22408 .499E-04 .432£-04 
:::?5 1. 2 21.0 o.o 14681 .314£-04 22463 +474£-04 20708 .461E-04 .418E-04 
26 1.2 1s.o o.o 14C21 .317E-04 21966 .463E-04 19863 .442E-04 • 409E--0·4 
27 1.2 9.0 o.o 15167 +325£-04 22176 .468£-04 19599 +436E-04 • 411£-04 
28 1.2 J.O o.o 15265 .327£-04 21449 .452£-04 18121 .403E-04 .395E-04 
... Q 1.2 -J.O o.o 15426 .J31E-04 21213 .447£-04 17549 .390£-04 .390E-04 3o 1.2 -9.0 o.o 15202 .326£-04 20218 +426£-04 16266 +361E-04 +372E-04 
31 1.2 -1s.o o.o 14592 .312E-04 19024 .400E-04 14978 .332E-04 .349E-04 
32 1.2 -21.0 0. 0 1300'5 • 294£-·04 17344 .364E-04 13217 .292E-04 .31SE-04 
34 1.2 -33.0 o.o 12364 .261E-04 14763 .309E-04 10629 .234E-04 .269E-04 
36 1.:? -45.0 o.o 11108 .233E-04 12192 .254£-04 13212 .179E-04 .223E-04 
3B 1.2 -57.0 o.o 9351 .193E-04 9537 .1?7E-04 6017 .130E-04 .174E-04 
40 1. 2 -69.0 o.o 7719 .1S6E-04 7274 .14S'E-04 4376 .92SE-OS .133E-04 
4-1 1.2 -93.0 o.o 4194 .754E-OS 3262 .631E-05 2002 .390E-05 .592E-OS 'te 1.2 -111.0 o.o 3187 .525E-OS 22C5 .422E-05 1404 .27'3E-0'5 .407E-05 so 1.2 -141.0 o.o 1590 .162E-05 960 .139E-05 764 .UOE-05 +137E-05 
52 1.2 -171.0 o.o 12e4 .922E-06 6?4 .e21E-06 5171 .713E-06 .e1eE-06 
54 1.2 -201.0 o.o 1201 .733E-06 600 .620E-06 521 .SSSE-06 .63SE-06 



RUt~ t 13 EX,TEST N0.1'5H 
STACI'~ U STACK t2 STACK t3 100%,JN,BLEX05!t1e,19a 

MODEL PROTOTYPE HODEL PROTOTYPE MODEL f•ROTOTYPE 
VEL. AT STACI< HT 1.63 HIS 14.04 MIS 1.63 M/S 14.04 MIS 1.63 MIS 14.04 MIS 
EXIT VEL • 2.S'6 H/S 25.57 M/S 2.62 tVS 22.61 M/S 2.56 M/S 22.os 111s 
VOL. FLOW .35E-03H3/S .27E+03M3/S .37E-03113/S .29E+03H3/S .35E-03M3/S .27Et03H31S 
SOURCE STRENGTH .10Ef06 .53Ef05 .36Ef05 
BACKGF:OUtnt .91Et03 .40Ef03 .40Ef03 
CALIBRATION FACTOR .44E-02 .23E-02 .16E-02 
STACK HEIGHT 25.40 CM 76.20 M 25.40 CM 76.20 H 25.40 CM 76.20 M 
STACI< It I AMETER 1.22 CH 3.66 H 1. 34 CM 4.02 M 1.32 CH 3.96 H 

SAMPLE x y z RAW CONCE~fTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT <KM> Oi> <H> <AREA> ( 11M*M > <AREA) ( 1/M*M ) <AREA> ( 1/M*H > ( 1/HtH ) 

3 1.5 201.0 o.o 12S'4 .S74E-06 1517 .221E-05 2163 .397E-05 .235E-05 
5 LS 171.0 o.o 1798 .202E-OS 3437 .632E-05 5252 .109E-04 .644E-05 
7 1. '5 141.0 o.o 2735 .415E-05 59<;'2 .UCE-04 9150 .197E-04 .119£-04 
9 1.5 117.0 o.o 3998 .703E-05 8597 .174E-04 12484 o272E-04 .172E-04 tf 13 1.5 ?3.0 o.o '5852 .112E-04 12069 .248E-04 16300 .359E-04 .240E-04 

17 1 • '5 69.() o.o 8173 .165E-04 15755 .327E-04 20041 .443E-04 • 312E-04 ..... 
19 1.5 57.0 o.o 9656 .199E-04 17606 .366E-04 21782 .482E-04 .JSOE-04 .s::--
21 1 • '5 45.0 o.o 10760 .224E-04 10971 .395[-04 226<)8 .503E-04 .375E-04 
23 1.5 33.0 o.o 11983 .252E-04 20342 +425E-04 2314B .513E-04 .398E-04 
24 1.s 27.0 o.o 12724 .26?E-04 21050 .440E-04 23378 .SlBE-04 .410E-04 
25 1.5 21.0 o.o 13619 .289E-04 21734 .454E-04 23426 .S19E-04 +422E-04 
26 1.5 1s.o o.o 14367 .306E-04 22355 .468E-04 23625 .524E-04 .434E-04 
27 1.5 9.0 o.o 14647 .313E-04 22239 .465E-Q4 22803 .SOSE-04 .429£-04 
29 1.S -3.0 (). 0 15823 .33?E-04 23075 .483E-04 22609 .501E-04 .442E-04 
30 LS -9.0 o.o 16276 .350E-04 2328? .488E-04 22174 .491E-04 .444E-04 
31 1.5 -15.0 o.o 16567 .356E-04 23170 .485E-04 21319 .472E-04 +439E-04 
32 1.5 --21.0 o.o 16543 +356E-04 22480 o470E-04 20259 .44SE-04 .426E-04 
34 1.5 -33.0 o.o 16159 .347E-04 21256 .4HE-04 1827 .321E-05 .277E-04 
36 1.S -45.0 o.o 15901 .341£-04 19832 +414E-04 15947 .351E-04 .369E-04 
38 1.5 -57.0 o.o 14910 .319E-04 17758 .369E-04 13384 .293E-04 .32SE-04 
40 1.5 -69.0 o.o 13389 .284£-04 15 .OOOEl-00 5163 .t07E-04 .128E-04 
44 1.5 -93.0 o.o 9643 .19?E-04 9694 .197E-04 6332 .134E-04 .177E-04 
48 1. s -117.0 o.o 7948 .160E-04 7384 .14SE-04 4686 .966E-05 .13SE-04 
so 1 • '5 -141.0 o.o 3715 .63BE-05 2768 .4S9E-05 1531 .254£-05 .460E-05 
52 1.5 -111.0 o.o 2099 .271E-05 1443 .205£-05 778 .844£-06 .187E-05 
54 1.s -201.0 o.o 1157 .562£-06 762 .597E-06 492 o199E-06 .455E-06 



RUN t 14 EX,TEST N0.1,6M 
STACt~ t1 STACK 12 STACt~ 13 1ooz,IN1DLEX06::1e,19s 

MODEL PROTOTYPE MODEL PROTOTYF·E MODEL PROTOTYPE 
VEL, AT STACt: HT 1.63 M/S 14.04 11/S 1.63 11/S 14.04 M/S 1.63 M/S 14.04 M/S 
EXIT tJEL. 2.96 H/S 25.57 M/S 2.62 H/S 22.61 H/S 2.56 HIS 22.oa HIS 
VOL. FLOW .35E-03HJ/S .27Et03113/S • 37E-·03HJ/S .29E+03H3/S .J5E-03H3/S .27Et03113/S 
SOURCE STRENGTH .10Et06 .S3Et05 .36Et05 
I:Actt.:Gr.:OUND .16Ei04 .12Ei04 .10El04 
CALIBRATION FACTOR .44£-02 .2JE-02 .tcE-02 
STACK UEIGHT 25.40 CM 76.20 H 25.40 CH 76.20 H 25.40 CH 76.20 11 
STACK ItH1METER 1.22 CM 3.66 H 1.34 CM 4.02 11 1.32 CM 3.96 M 

St1Mf'LE x y .., RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. ... 
PT (t{M) <M> <M> <AREA> ( 1/H*H > <AREA> ( 1/H*M > <AREA> ( 1/M*M > ( 1/M*M > 

3 1.s 201.0 o.o 2394 • lOOE-05 3787 .549E-05 5331 .974E-05 .569E-05 
5 1.s 171.0 o.o 4209 .594E-05 7923 .143E-04 11104 .22SE-04 .144E-04 
7 1.8 141.0 o.o 5920 .?83E-05 10??6 .209E-04 14467 .30JE-04 .204E-04 
9 1.8 117.0 o.o 7799 .141E-04 13992 .273E·-04 17394 .369E-04 .262E-04 

~ 13 1.E 93.0 o.o S'362 .177E-04 16278 .322E-04 19270 .412E-04 • 30,,E-04 
15 1.8 81.0 o.o 10299 .198£-04 17370 .345E-04 19896 .426£-04 .324£-04 t-i 16 1.a 75.0 o.o 10E35 .210£-04 171366 .35£.E-04 19969 .428£-04 .JJ2E-04 Vt 
17 1.a 69.0 o.o 10678 .207E-04 18093 .361E-04 19893 .426E-04 .332E-04 
19 1. e 57.0 o.o 12110 .239£-04 18465 .369E-04 196?1 .421E-04 .344E-04 
21 1.8 45.0 o.o 12506 .24BE-04 18858 .377E-04 19670 .421£-04 .350£-04 
2? 1.s 33.0 o.o 13592 .273E-04 10931 .37?E-04 19216 .411E-04 .355E-04 
24 LS 27.0 o.o 14242 .2SSE-04 19011 .3SOE-04 18977 .405£-04 +35BE-04 
:?S 1.s 21.0 o.o 14206 .287£-04 13641 .373£-04 10277 .JES'E-04 .350£-04 
26 1.8 1s.o o.o 14399 .291E-04 13469 .369£-04 17770 .37SE-04 .347£-04 
27 1 .e 9.0 o.o 13944 .281E-04 17931 .357E-04 16953 .J60E-04 .333E-04 
28 1.s 3.0 o.o 14071 .284E-04 17448 .347E-04 16275 .344E-04 .326£-04 
:9 1. B -3.0 o.o 14044 .283E-04 17070 .J3?E-04 15587 .329£-04 .J17E-04 
30 LS ·-9.0 o.o 13797 • 278E·-04 16459 .326£-04 14714 .309£-04 +305£-04 
31 1.8 -15.0 o.o 13346 .267E-04 15605 .JOOE-04 13669 .zesE-04 .287E-04 
32 1.s -21.0 o.o 13447 .270E-04 15196 .299E-04 12982 .270E-04 .280£-04 
34 1.e -33.0 o.o 12056 .230E-04 13032 .270E-04 11357 .233E-04 .247£-04 
36 1. s -45.0 o.o 11252 .220E-04 12183 .234E-04 9517 .192£-04 .216E-04 
Je LE -57.0 o.o 9839 .1C7E-04 10121 .lS'OE-04 76C5 .150£-04 .176£-04 
40 1.a -69.0 o.o 89.24 .167E-04 S901 .164E-04 6604 .126E-04 .153E-04 
H 1.s -93.0 o.o 6803 .llCE-04 6163 .106E-04 4366 .756E-05 .100£-04 
48 1.a -117.0 o.o 5760 • 947E·-05 4916 .791E-05 3485 .557E-05 .765E-05 
50 1.B -141.0 o.o 3300 • 387E-·05 2554 .286E-05 1787 .174E-05 .2C2E-05 
52 1. 8 -171.0 o.o 2171 .130£-05 1555 .721E-06 1176 .365E-06 .791E-06 
54 1.B -201.0 o.o 17?3 .437E-06 12C1 .135E-06 1027 .293£-07 .198£-06 



r<UN I 15 £X,TEST N0.1rSH 
STACK 11 STACK 12 STACK 13 1oox.1N.~LEXOE::1e,19S 

HODEL PROTOTYPE HODEL PROTOTYPE MODEL PROTOTYPE 
VEL. AT STACK HT 1.63 H/S 14.04 H/S 1.t.3 M/S 14.04 M/S 1.63 H/S 14.04 M/S 
EXIT VEL. 2.96 HIS 25.57 H/S 2.62 H/S 22 .61 M/S 2.56 H/S 22.oa HIS 
VOL. FLOW .35E-03M3/S .27Et03H3/S .37E-03tt3/S .2?Et03113/S .35E-03M3/S .27Et03M3/S 
SOURCE STRENGTH .10Et06 .53E+05 .36Et05 
I:ACKGROUtHI .13Ei04 .S'OEi03 .66£-103 
CALIBRATION FACTOR .44£-02 .23E-02 .16E-02 
STACK HEIGHT 25.40 Ctt 76.20 H 25.40 CH 76.20 11 25.40 CH 76.20 11 
STACI':; DIAMETER 1.22 CH 3.66 H 1.34 CM 4.02 H 1. 32 Ct1 3.96 11 

SAMPLE .., y .. RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT O~M) (11) <tt> <AREA> ( 1/H*H > <AREA> ( 1/t1*H > <AREA> ( 1/H*H ) ( 1/M*M ) 

3 2.4 201.0 o.o 31CO • 426£-·05 45C6 .787£-05 5245 .104£-04 .751E-05 
5 2.4 171.0 o.o 5948 .106£-04 9262 .179£-04 10536 +223E-04 .169£-04 
7 2.4 141.0 o.o i'7t:l9 .14CE-O·' 11606 .22CJE-04 12926 .277£-04 .21SE-04 
9 2.4 117.0 o.o 9357 .133£-04 13440 .26SE-04 14344 +309£-04 .254E-04 

13 2,.4 93.0 o.o 11070 .222E-04 14B74 .2S'?E-04 15230 .329E-04 .2B4E-04 Q::I 15 2.4 81.0 o.o 12150 .247£-04 15652 .315E·-04 15691 .339E-04 .301£-04 I 
1t 2.4 75.0 o.o 12568 .256E-O·~ 15732 .317E-04 15563 .336E-04 .304E-04 .... 
17 2.4 69.0 o.o 12597 .257E-04 15561 .313E-04 15172 .327£-04 ,JOOE-04 O'\ 
19 2.4 57.0 o.o 132El6 .273£-04 15S'15 .321E-04 15134 .327E-04 .307£-04 
20 2.4 51.0 o.o 13470 .277£-04 15917 .J21E-04 14932 .322E-04 .307£-04 
21 2.4 45.0 o.o 13461 • 277E-04 156:;'7 .JH.E-04 14579 .314E-04 .303E-04 
22 2.4 39.0 o.o 13649 .281E-04 15753 +31BE-04 14526 .313E-04 .J04E-04 
")'7 2.4 33.0 o.o 13648 .2S1E-O·' 15410 • 310E-E.H 14015 .301E-04 .29SE-04 24 2.4 27.0 o.o 13758 .2S3E-04 15107 +304E-04 13437 .2ast-04 .292E-04 
25 2 ,. 4 21.0 o.o 13758 .2S:3E-04 15107 .304E-O~ 13437 .2eeE-04 .292£-04 
26 2.4 15.0 o.o 13625 .280£-04 14697 .295£-04 12950 .277E-04 .2S4E-04 
'27 2.4 9.0 o.o 1355S' .27c;'E-04 14501 .2S'1E-04 12596 .269E-04 .2EOE-04 
28 2.4 3.0 o.o 13404 .275E-04 14147 .2S3E··04 12183 .260E-04 .273E-04 
29 2.4 -3.0 o.o 13412 .276E-04 14026 .2e1E-04 1te09 .2S3E-04 .270£-04 
30 2.4 -9.0 o.o 12984 .266£-04 13411 .267E-04 11193 .23SE-04 .257E-04 
31 2.4 -15.0 o.o 12£·77 .2SCJE-04 12954 .25CE-04 10701 .227E-04 .248E-04 
32 2.4 -21.0 0. () 12261 .249£-04 12333 .244E-04 10047 .212E-04 .235E-04 
36 2.4 -45.0 o.o 10979 .220E-04 10046 • H'SE-04 7665 .15SE-04 .191E-04 
39 2.4 -57.0 o.o 10219 .203E-04 8965 .172£-04 6730 .137E-04 .171E-04 
40 2.4 -69.0 o.o 9411 .1S4E-04 son .15JE-04 5931 .119E-04 .152£-04 
44 2.4 -93+0 o.o 7578 .143£-04 5977 .10SE-04 4009 .756£-05 .109E-04 
48 2.4 -117.0 o.o 6548 .119£-04 5069 .S91E-OS 3325 .602E-05 .S94E-OS 
50 2.4 -141.0 o.o 4098 .635E-05 2960 .440E-05 1859 .271E-05 .44SE-05 
52 2.4 -171.0 o.o 2637 .303E-05 1783 • lSBE-·OS 1114 .lOJE-05 .19SE-05 
54 2.4 -201.0 o.o 10S'3 .134E-05 1235 .700E-Oo 805 .336E-06 .790E-06 



RUU t 16 EX,TEST tl0.2'1M 
STACK t1 STACI'~ 12 STACI'~ t3 40~,IN.BLEX11::1e,19a 

HOitEL PROTOTYPE MOI•EL PROTOTYPE MODEL PROTOTYPE 
VEL. AT STACI'~ HT 1.63 t1/S 14.04 M/S 1.~3 M/S 14.04 tt/S 1.63 M/S 14.04 H/S 
EXIT VEL. 1.30 HIS 11. 22 tt/S 1.12 tt/S 9.67 M/S 1.11 tt/S 9.58 M/S 
VOL. FLOW .1'5E-03M3/S .12E+03M3/£ .16E-03M3/S .12Et03H3/S .1'5E-03M3/S .12E+03tt3/S 
SOURCE STRENGTH .10Et06 .'53E+05 .36E+0'5 
:E:Aet:GROUtrn .91E-f 03 • 3"3E+03 .17Et03 
CALIBRATION FACTOR .42E-02 .23E-02 .15E-02 
STACK HEIGHT 25.40 CH 76.20 M 25.40 CH 76.20 M 25.40 CM 76.20 H 
STACK DIAMETER 1.22 CM 3.66 M 1.34 CH 4.02 M 1.32 CH 3.96 M 

SAMPLE x y ..,. RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. .... 
PT ( t::M) < M) <M> <AREA> ( 1/M*M > <AREA) ( 1/H*M > <AREA> ( 1/M*H > ( 1/M*M ) 

3 .3 201.0 o.o 1036 .627E-06 470 .691E-06 323 • 772E-06 .697E-06 tf s .3 171.0 o.o 1080 .350E-06 '533 .124E-05 524 .179E-0'5 .129E-OS 
7 .3 141.0 o.o 1076 .0291:-06 '7'78 .326E-OS 1452 .647E-0'5 .352E-OS .... 
9 .3 117.0 o.o 1112 .101E-05 1869 .750E-0'5 3167 .151E-04 • 788E-05 ....., 

1 '3 .3 93.0 o.o 1306 .1S'?E-·OS 3876 .173E-04 6630 .326E-04 .173E-04 
1? .3 69.0 o.o 1828 .463E-OS 8256 .386E-04 12139 .604E-04 .346E-04 
19 .3 57.0 o.o 2329 .717E-OS 12301 • 5E2E-O-~ 151'51 ,7'56E-04 .472E-04 
21 .3 45.0 o.o 2978 .104E-04 15754 • 7SOE·-04 16938 .846E-04 .570E-04 
22 .3 39.0 o.o 3314 .121E-04 16c;'34 .eocE-o4 17058 .ES3E-04 .S97E-04 
23 .3 33.0 o.o 3711 .142E-04 17979 .SS9E-04 16811 .840E-04 .617E-04 
24 .3 21.0 o.o 4019 .1'57E-04 18705 .894E-04 16149 .B07E-04 .623E-04 
25 .3 21.0 o.o 4283 .170E-04 13647 .891E-04 14866 .742E-04 .60SE-04 
26 .3 15.0 o.o 4638 .lBCE-04 1 ';'046 ,S'11E-04 13622 .679E-04 .S97E-04 
27 .3 9.0 o.o 4665 .190E-04 13143 .367E-04 12178 .606E-04 .SSSE-04 
28 .3 3.0 o.o 4648 .18~E-04 16708 .7S'7E-04 10299 .'511E-04 .S03E-04 
:::?9 .3 -3.0 o.o 4623 .lSBE-04 15306 .729E-04 9075 .4SOE-04 .4S9E-04 
30 .3 -9.0 o.o 4361 .174E-04 13393 .636E-04 7459 .36EE-04 .396E-04 
31 .3 -15.0 o.o 3960 .154E-04 11162 .527E-04 5946 .292E-04 .327E-04 
32 .3 -21.0 o.o 3646 .13SE-04 9419 .442E-04 4865 .237E-04 .275E-04 
3~ ,3 -33.0 o.o 2878 .9NE--OS 6077 .2EOE-04 2841 .13SE-04 , 173E-04 
36 .3 -·45. 0 o.o 2087 • 594E·-05 3347 .147E-04 1431 .637E·-05 .907E-OS 
38 .3 -57.0 o.o 1425 • 25'.;'E-OS 1464 .5S3E-·05 717 , 276E-OS ,365E-OS 
40 • 3 -69.0 o.o 1127 .109E-OS 314 .236E-OS 420 .126E-OS .lSSE-05 
44 • 3 -93.0 o.o S'37 .126E-06 417 • 433E·-06 235 .328E-06 .298E-06 



RUH I 17 EX,TEST No.2,2M 
STACK U STACK 12 STACI'~ 13 40%tINr~LEX12::1a,19a 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.63 H/S 14.04 tVS 1.63 M/S 14.04 H/S 1.63 H/S 14.04 t1/S 
C:XIT VEL • 1.30 HIS 11.22 H/S 1.12 H/S 9.67 HIS 1.11 H/S 9.58 H/S 
VOL. FLOW .1SE-03H3/S .12E+03MJ/S .16E-03H3/S .12E+OJM3/S .15£-03113/S .12Et03tt3/S 
SOURCE STRENGTH .10E+06 .53£+05 .36E+OS 
BACKGROUND .17Ef04 .6?E103 .54Ef03 
CALIBRATION FACTOR .42E-02 .23E-02 .15E-02 
STACK HEIGHT 25.40 CH 76.20 H 25.40 CH n.20 11 25.40 Ctt 76.20 H 
STACK DIAMETER 1.22 CH 3.66 H 1.34 CH 4.02 M 1.32 CH 3.96 H 

~AMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT CKM> <M> CM> (AREA) ( 1/H*H > <AREA> ( 1/H*H > <AREA> ( 1/H*H > { 1/H*H ) 

3 .6 201.0 o.o 1720 .556£-07 917 • UOE-05 964 .215E-OS .110E-05 s .6 171.0 o.o 2025 .160E-05 2349 .B07E-05 3199 .134£-04 • 771E-OS td 7 .6 141.0 o.o 2625 .463£-05 5559 .237£-04 7789 .366E-04 .217£-04 I 9 .6 117.0 o.o 3541 .926E-05 9218 .415E-04 12084 .saJE-04 .364E-04 ...... 
13 .6 93.0 o.o S·U2 • 1S7E-04 14400 • 671£-04 17728 .e6eE-o4 .S77E-04 00 17 .6 69.0 o.o B-422 .339E-04 20428 .960E-04 21853 .108E-03 .794E-04 
19 .6 57.0 o.o 10724 .456E-04 23237 • HOE-03 23223 .115E-OJ .902E-04 
21 .6 45.0 (). 0 13067 .574E-04 25389 .120E-03 23333 .115E-03 .979E-04 .,., .6 39.0 o.o 14257 .635E-04 26732 .127£-03 230?2 .114£-03 .102£-03 23 .6 33.0 o.o 15211 .6B3E-04 27154 .129E-03 22676 .112E-03 .103E-03 
24 .6 27.0 o.o 16267 • 73.!.E-04 27334 .130E-03 22075 .lO?E-03 .104E-03 
25 .6 21.0 o.o 16933 .noE-04 27293 .129E-03 21031 .103E-03 .104E-03 
26 .6 15.0 o.o 17676 .007£-04 27017 .120£-03 19SO? .973£-04 .102E-03 
27 • 6 9.0 o.o 17809 .S14E-04 2.S.214 .124£-03 18599 .912E-04 .992E-04 
28 .6 3. 0 o.o 17611 • 804E·-04 25276 .120£-03 174«;'0 .S56E-04 .955E-04 
29 .6 -J.O o.o 16998 .773E-04 23833 .113E-03 16165 .7B9E-04 .B99E-04 
:?O .6 -S'.O o.o 16?54 .771E-04 22673 .107E-03 14139 .6S7E-04 .B45E-04 
31 .6 -15.0 o.o 16254 .735E-04 20928 .984E-04 12575 .oOSE-04 .779E-04 
32 .6 -21.0 o.o 15582 .702E-04 19246 .903E-04 11221 .S39E-04 .717£-04 
34 .6 -33.0 o.o 13420 .snE-04 15456 .71CE-04 8134 .3S"3E-04 .567E-04 
36 .6 -45.0 o.o 10703 .455E-04 11314 .S17E-04 5556 .253E-04 .410E-04 
38 .6 -57.0 o.o E03S .J~OE-04 7743 .343E-04 356S .lSJE-04 .273E-04 
40 .6 -69.0 o.o 6197 .227E-04 5469 .232E-04 2422 .951E-05 .1S5E-04 
44 .6 -93.0 o.o 2713 .500E-05 1931 .604£-05 949 .207E-05 .442E-OS 



RUN t 13 EX,TEST N0.213H 
STACK t1 STACK 12 STACK t3 40%,IN1ELEX13::1s,190 

MODEL PROTOTYPE ttODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.t.3 H/S 14.04 tt/S 1 • .!.3 H/S 14.04 HIS 1.63 M/S 14.04 H/S 
EXIT VEL 1.30 HIS 11.22 tt/S 1.12 H/S 9.67 M/S 1.11 HIS 9.SS HIS 
VOL. FLOW .15E-03M3/S .12Et03H3/S .16E-·03M3/S .12Et03M3/S .lSE-03113/S .12Et03M3/S 
SOURCE STRENGTH .10£-t-06 .53H05 .36Et05 
BACKGROUNit .11HO~ .34E+03 .26E-103 
CALIBRATION FACTOR .42E-02 .23E-02 .15E-02 
STACK HEIGHT 25.40 CH 76.20 11 25.40 CH 76.20 J1 25.40 CM 76.20 H 
STAC~~ DIAMETER 1.22 CM 3.66 H 1.34 CH 4.02 M 1.32 CH J.96 M 

~AMPLE x y .., .. RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
F'T C t<:M) CM> CH> <AREA> ( 1/H*H > <AREA> ( 1/H*M > <AREA> ( 1/H*H > ( 1/H*H > 

3 .9 201.0 o.o 1309 .125E·-05 1160 .401E-05 1459 .607E-05 .37SE-05 
~ s .9 171.0 o.o 2234 • 552E·-05 40'.?0 .183E-04 5197 .249E-04 .163E-04 

7 • S' 141.0 o.o 3E43 .137E-04 SOOS .37'3E-04 9564 .470E-04 .327E-04 ..... 9 .9 117.0 o.o 5374 .239E-04 12047 .570E-04 13666 .677E-04 .496E-04 \0 1 :! .9 93.0 o.o 9CC7 • 442E-04 17075' • CHE-04 17501 .C75E-04 .712E-04 
17 .9 69.0 o.o 12959 .59SE-04 19828 .948E-04 18695 .931E-04 .827E-04 
19 .9 57.0 o.o 144C9 .675E-04 2102? .101E-03 19237 .95CE-04 .SS2E-04 
20 .9 s1.o o.o 15306 • 716E-04 21567 .lOJE-03 19110 .952E-04 .902E-04 
21 .9 45.0 o.o 16163 .760£-04 21569 • lOJE-03 1S733 .933E-04 .910E-04 
22 .9 39.0 o.o 17255 .81SE-04 22321 .107E-03 18630 .92SE-04 .939E-04 
23 .9 33.0 o.o 17738 .S3iJE-04 2~3~0 .107E-03 1C275 .910E-04 .941E-04 
24 .9 27.0 o.o 18127 .SS9E-04 22232 .107E-03 18149 .903£-04 .944E-04 
25 .9 21.0 o.o 18672 .OS6E-04 22556 .100E-03 17634 .S77E-04 .950E-04 
26 .9 15.0 o.o 19106 .908E-04 22326 .107E-03 17043 .S47E-04 .943E-04 
.., '? .9 9.0 o.o 19076 • ?0"7E-0·1 22062 .106E-03 16507 .C20E-04 • 930E-O·* 28 .9 3.0 o.o 19043 .905E-04 21459 .103£-03 15677 .778£-04 .905E-04 
29 .9 -3.0 o.o 19140 .910E-04 20973 .lOOE-03 15016 .74SE-04 .eeeE-04 
30 .9 -9.0 o.o 19123 .909E-04 20328 .973E-04 14147 .701E-04 .S62E-04 
31 .9 -1s.o o.o 18499 .S70E-04 1 S'381 .926E-0·4 13042 .645E-04 .ElEE-04 
32 .9 -21.0 o.o 17925 .S44E-04 13219 .870E-04 11936 .590E-04 .769E-04 
34 .9 -33.0 o.o 16016 .752E-04 16133 .760E-04 10036 .494E-04 .673E-04 
36 .9 -45.0 o.o 14385 .670E-04 13878 .659E-04 8051 .393E-04 .575E-04 
38 .9 -57.0 o.o 125£.9 .57CE-04 119£.5 .566E-04 6476 .314E-04 .487E-04 
40 .9 -69.0 o.o 10451 .471E-04 9702 .456E-04 4907 .235E-04 .JBSE-04 
4~ .9 -93.0 o.o 5115 .201E-04 4479 .202E-04 2005 .882E-05 .164E-04 
48 .9 -117.0 o.o 3258 .107E-04 2624 .111E-04 1136 • 444E-05 .879£-05 



RUH I 19 EX,TEST N0.2,4M 
STACK tl Sl'ACI'~ 12 STACK 13 40%rINrDLEX14::1e,19e 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
•JEL. AT STACK HT 1.63 H/S 14.04 t1/S 1.6.3 H/S 14.04 H/S 1.63 H/S 14.04 HIS 
EXIT tJEL. 1.30 HIS 11.22 HIS 1.12 HIS 9.69 MIS 1.11 HIS 9.58 MIS 
VOL. FLOW .15E-OJH3/S .t2E+03H3/S .16E-03113/S .12Et03t13/S .15E-0'3M3/S .12Et03t13/S 
SOURCE STRENGTH .10E+06 .'53E+os .36EtOS 
BACKGROUtU:1 .91E+03 .19Ef03 .14[}03 
CALIBRATION FACTOR .42E-02 .23E-02 .15E-02 
STACI< HEIGHT 25.40 CH 76.20 t1 25.40 CH 76.20 H 25.40 CH 76.20 H 
STACK DIAMETER 1.22 CM 3.66 t1 1.34 CH 4.02 H 1.J2 CH 3.96 H 

SAMPLE x y z F:AW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL COHC. 
f'T <KM) (t1) <H> <AREA> ( 11H*M ) <AREA> ( 1/H*H > <AREA> ( 11t1*H > < 1/HtM ) 

3 1. 2 201.0 o.o 1236 .166[-0'5 1227 .506E-0'5 1614 .744E-0'5 .473E-0'5 
5 1.2 171.0 o.o 2460 .7S5E-05 4378 .204E-04 5724 .292E-04 .lSBE-04 

b:J 7 1.2 141.0 o.o 4731 .193E-04 8436 .401E-04 9793 .487E-04 +361E-04 
9 1 .2 117.0 o.o 7458 .331E-04 11656 .S5SE-04 12183 .60SE-04 .sooE-04 I 

13 1.2 93.0 o.o 1036B .470E-04 1443E .693E-·04 14079 .704E-04 .626E-04 N 
17 1.2 69.0 o.o 12514 .587E-04 15867 .763E-04 14949 .74SE-04 .700E-04 0 
19 1. 2 57.0 o.o 14395 .6S2E-04 16974 .C17E-04 15407 .771E-04 .757E-04 
21 1. 2 45.0 o.o 14820 .703E-04 16748 .806E-04 14810 .741E-04 .751E-04 
22 1.2 39.0 o.o 15471 • 736E-·04 17264 .C31E-04 15016 .7S1E-04 .77'3E-04 
23 1.2 33.0 o.o 15941 .760E-04 17424 .839E-04 14849 .743E-04 .781E-04 
24 1.2 27.0 o.o 16077 .767E-04 17338 .C34E-04 14521 .726E-04 .777E-04 
25 1.2 21.0 o.o 16382 .782E-04 17446 .840E-04 14234 .712E-04 .719E-04 u 1.2 1'5t0 o.o 16326 .700E-04 17133 .C24E-04 13787 .6S9E-04 .76SE-04 
27 1. 2 9.0 o.o 16652 .796E-04 17184 .S27E-04 13392 .669E-04 .765E-04 
?Q 1.2 3.0 o.o 16658 .796E-04 16679 .C02E-04 12749 .t.37E-04 .746£-04 29 1.2 -3.0 o.o 16640 .796E-04 16387 .7SSE-04 12250 .611E-04 .732E-04 
30 1 .2 -9.0 o.o H 0 305 .7S3E-04 15767 .75CE-04 1151] 1 .'57SE-04 .707£-04 
31 1.2 -1s.o o.o 16197 .773E-04 15263 .733£-04 10901 .S43E-04 .684E-04 
32 1.2 -21.0 o.o 15852 .7'56E-04 14544 .69CE-04 10232 .S09E-04 .65SE-04 
34 1.2 -··33. 0 o.o 14565 .691E-04 12863 .617E-04 8677 .431E-04 .SBOE-04 
36 1.2 -45.0 o.o 13120 .610E-04 11242 .'53CE-04 7368 .36SE-04 .S07E-04 
33 1.2 -57.0 o.o 11219 .521E-·04 9315 .444E-04 5874 .289£-04 .419E-04 
40 1.2 -69.0 o.o 9018 .4'51E-04 7753 .360E-04 47:;!1 .231E-04 .JSOE-04 
H 1.2 -93.0 o.o 5323 .249E-04 4128 .192E-04 2258 .t07E-04 .183E-04 
48 1.2 -117.0 o.o 4237 .16CE-04 2723 .12JE-04 14S7 .665E-05 .119E-04 
52 1.2 -171.0 o.o 1063 .7S4E-06 328 .691E-06 180 .202E-06 .'560E-06 



fWtl t ::!O 
CTACt·: t1 

ttOitC:L rr\OTOTYPE 

'.'EL. AT £TACt: HT 1.71 H/C 11. S'C H/C 
C:~I T 1.1EL. ~. 3~ t1..-'~ 1 ';'. 'J'~ 11/S 
•. 10L, FLOl~I .35E-03H3/C .27EI03M3/::: 
SOURCE SH:EtlOTH .10£:106 
r.rict:cmoutrn • -;' .!,.[ l 03 
CALIBRATION FACTOR .45E-02 
£.TACt: HCIGHT 3S'.12 CH 117. 3.!. H 
!:Tt1Ct: DIAMETER 1.33 CH 4.14 H 

SAHF'LE v y ... RAW CONCctHRATION .... 
rr n·:tt > (H) (H) <Ar\ EA> ( 1 /U:l:H > 

1 . 18.! .. 0 o.o 10~l .::'::!OE Ol 
5 171.0 o.o 1033 • ~27E -0.!i 
!.. . 15l.O o.o 101S' • lS::!E Ol. 
7 . 1H.O o.o 1025 • ll7E .. 06 
8 . 12l.O o.o 1051 .7:33[ O.!. 

11 105.0 o.o 1011 • l31E ·0.S 
1-1 :::::--.o o.o 1143 • 'i'65E ·06 
17 . l'.".'.O o.o 1105 , Cl«7E· Ol 
20 51.0 o.o 1127 .'l30E 06 
23 ::::.o 0.0 1221 .11~E ·05 
2t.· . 15.0 o.o 1142 .c;'l~E Ol 
:! 1 . 15.0 o.o 1011 .715E·06 
"!!! . -33.0 o.o S'D7 .571[ Ol 
'J:-' SLO o.o ?23 • 40';'E -0.S 
~ ::! · C7, 0 o.o 701 .505[ 07 
-\? 12~.o 0.0 3.~2 .220[ o.s 
50 . -· 1-11. 0 o.o ';'11 .379C Ol .,..., . o.o o.o 10.!.1 • 75CE ·O.!i .J. 

5~ . o.o 12.0 1·~7:! • icoc: · os 
!~ . o.o 30.0 2·:1~3 .420£ .. 05 
!; ~ o.o 42.0 4#"\r."'C" ··1--..>..J .003[ 05 
~~ . o.o .so.o 7U1 .1l'JE ·04 
t? I). 0 72.0 12007 • 2ClE ··0·1 
..,"".' . o.o ';'0.0 1C154 .-13S'E-04 ; .... 
:" '! o.o 102.0 25·H.S • ~23E ··04 
7:-7 o.o 120.0 3-1735 • 050[ 0·1 
~? o.o 132.0 1033';' .lOOE .. 03 
8·~ . o.o 1l2.0 33200 • C20E·· 0·1 
9:" ' o.o 1::?0. 0 223·10 .550E-04 
8~ . o.o 1?2.0 13?02 • 332E· 0·1 
4'2 . o.o 210.0 in-rt:' .156E ·04 ..,;,, ..,.., 
91 . o.o 2~~.o 32';'~ .63S'E 05 
?7 o.o 2-40.0 1U7 .l~~E··OS 
QC:) o.o :!'50. 0 1147 ,';'75E ·O.S 16i o.o :?7~.o ';'17 • 3NE ··O~ 

Cl{lCt: I:! 

MOitEL rr-:OTOTYf'E 

1. 74 M/C 1 ·~. S'C H/C 
2.30 H/::; 20.5~ M/::: 

• 37E· 03M3/S • 2S'E l 03M3/C 
.53EIOS 
.2n::o3 . : .. ~r o~ 

3S'.12 CH 117. 3l H 
1.H CH ·L22 H 

RAW CONCctHRATI ON 
<AREA> ( L'H:M ) 

55~~ .l~CE Ol 
5-1l .l17E Ol 
I:;"-,~ o:J ,_,I .lOlE Ol 
530 .S';'CE Ol 
5.1c • .!.22C: O.!. 
555 • .!.:mt: Ol 
l53 .S71E Ol 
t,,~'2 .C'J2E Ol 
711 .101E 05 
314 .12'5[. 05 
7::!0 .103E 05 
,,.,~ 

..., ... '"' .C12E O~ 
C" .,. ... ..,..,, .l!!3[ o:... 
·!\75 .H'JE Ol 
30.!. • ·175[ 07 
315 • .!iCCE 07 
340 .1-17[ Ol 
l53 .C71E 06 

111 ';.' .lc;'CE 05 
21H • H1E 05 
~ 0 Cj'1 .1)'03[ 05 
7.~3~ .170[ 04 

11 ';'';.'1 • 270[. 0-1 
1 """'"'r.:-I U\..'~ .. HOC o., 
25022 .507E ·04 
.,.,.("\c:·-1 
•'WI ..JI • 7c;'S'[ 0·1 
30Cc;'1 .';'1.!.E 04 
::a.~CS' .7-'U[ 0·1 
21540 .504E-04 
1 '"' .... ("\-Y "-' .. w .2?7C: 04 
~22·:\ .141E 04 
2~7·~ • 5l7E· 05 n-.n .155£-05 ) WW 

~,..., ..,.., .C';'5E o:, 
420 • :r:;ic o:. 

CTACt: 13 

HODEL PROTOTYPE 

1.71 H/C 1-1.S'C H/C 
2.56 H/::: 22.05 H/S 

• SE 03M3/C .27El03H3/C . 6ElOS . 1[103 . :-'E02 
3S'.12 CH 117. 3l t1 
1.32 CH 3.';'.S M 

RAW CONCC:tHRAT I ON 
<AREA> ( 1/H:.H > 

·~·00 • -~73E· Ol 
-.nn • 4lOE·-·06 ..,,.., 
"""' .43CE-OG ...,..,.., 
305 .43lE·-06 
... ("\C" ...,,.., • HlE· Ol 
H3 • s:HE·· O.!. 
5l3 .3C2E-Ol 
63·1 .lOlE-05 
770 • HOE -05 
';'55 .10.!iE -05 
n2 .17l.E· OS 
370 .1.!;7[··05 
CO::! . uoc: 05 
l24 .103E-05 ........... .1.!.5[· O.!. .... " " 1 ....... 

I"" .OOOEtOO 
11?7 • OOOtlOO 
:HC .1lOE 05 

1502 .323E· 05 
r'\r\"'TC"'\ • .SC3E-05 ,;,. ' W\J 

5370 .12'JE·04 n-.-,.., 
) .. .J,, .226E-04 

1343? .331E-04 
1 CIJ2c;> .Hc;'E-·04 
2437';' • .S05E-04 
"30c;'7~ .771[-04 
33527 .C35E-04 
2-103.!.. .617E-0-1 
1721.!. .42.SE-04 
101C3 • 250E-·O 1 
5040 .121E-04 1, .. ..,., 

I w w .431E-·0'5 
703 .123E·-05 
-~02 • 4 7CC: O.S :o:, .1CCE·-O~ 

GCP, TEST tl0.11 3tt~ 1?0 
100:, our, DLcvo1::1c 

TOTAL COtlC • 
( 1/M~H ) 

• .!.1·!\E-Ol 
.5?1E-06 
• 5l·-~E- Ol 
,S.S7E-O.S 
• .!.05[··0.!. 
.~17E-Ol. 
.'i'OSE-06 
• c;'!\OE-Ol· 
.111E-05 
.1·12E-05 
.125E-05 
.10.SE .. 05 
, £':'5E-O-! 
• .S23[·-0.S 
• C72E-·07 
• ?53E--07 
.17!\E-Ot.. . 
.107£-05 
j 233[·· 05 
.511£-05 
.102[-04 
'133£ .. -04 
.2?3E-·04 
• 4·~2[· 0 ~ 
, .SOSE--0,1 
• COc;>[ .. · 0 ~ 
.'.'.'17E-0·1 
.72!.E-01 
,496E-04 
.2':'3E-o~ 
.139E-0~ 
• 5-4~[ .. 05 
.14:JE-05 
• 704E·-O~ 
• 307E-O,!: 

t:ld 
I 

N 
I-' 



RUN t :!1 OC:f', TEST tlO. -'h 6t'f, l!JS 
CTACI'~ t1 STACK t2 CTACt-: t3 100%, our, I:LtVO::!: : l C 

MODC:L F"ROTOTYf'E HODEL PROTOTYPE HODEL PROTOTYPE 
IJE:L • AT STACI'~ HT 1.7,:\ M/S 14+Cj'0 H/C 1.74 tt/C 14. ?O H/C l. 7·:\ H/C 14.S'C H/C 
t:XIT VEL. 2.32 M/~ 1?.93 H./C 2. ::o r11c 20.54 H/C 2.56 H/C 22.os tt/s 
VOL. FLOW .35E-03M3/C .27Et0Jt13/S .37E-03tt3/S .2?EtOJl13/C • JSE-O:.H13/S .27H03M3./C 
!;OURCE STRENGTH .lOEt-06 .53Et05 • :.U,£105 
I:ACKOROUtlD .66t:o3 .27C:l03 .oonoo 
CALIBRATION FACTOR .40E-02 .21E ·02 • 15E>-02 
STACI': HEIGHT 39.12 CH 117. 3.!. H 3CJ.12 CH 117.3.!. t1 JCJ.12 CH 111. 3l. ti 
STACt~ DIAMETER 1.33 Ctt 4.14 H 1.-U CH 4.22 H 1+32 CH 3+96 H 

SM1f'LE v y ... RAW COHCtHTRATIOH RAW COHCttHRATIOH RAW CONCCHTRATION TOTAL CONC. 
f'T <KM> <M> ( tt) <AREA> ( 1 /tn'.tt > <AREA> ( 1/tt:tt ) <AREA> ( 1/H*H > ( 1/H*li > 

4 1.e 186.0 o.o 736 • H.SE· Ot. 'Jl,fJ .203E· 06 211 • 467E-O;!,. +27SE-06 s 1. 3 171.0 o.o 703 .270E-06 427 .325E-O~ 200 .637E-Oo • 410E-06 
! 1, E 15.!.,0 o.o C..,' , "' .470[ 06 5:!6 • '533E· O.!. 417 .n3E-06 • 643E-·Ot:· ., 1.S 1H.O o.o 9.Si' .631E-06 6"'"" .757E-OA 570 .12oE-05 .B9SE-06 e ...... 

1. e 1:u .. o o.o 11.!.4 .112E 05 052 .122t OS 015 .lCOE-05 .13CE-OS 
11 1.s 105.0 o.o 1347 .153E-·05 10:.2 .l~~E-05 1138 .2S2E-OS .190E-05 
14 1.c 87.0 o.o 1802 .2'54E· 05 1530 .26-'lE OS 1, ...,,.. ......... .u.H:-os .293E-05 
17 1.S ~?.O o.o 2147 .331E-05 1907 .343E-OS 2018 .447E-OS • 373E·-OS 
20 1. e 51.0 o.o ""'..,r\I"\ .372E- OS 2103 .31HE 05 2210 .4C?E-OS • .USE-05 .,_-.,,,,;,,,I 

::?3 1.e 33.0 o.o 254? .421E-OS 2331 .432E-OS 2'5 'i'? .S75E·-OS • 4i'SE·-OS 
2t· 1.0 1s.o o.o 2711 .457E-OS 2500 .4lt7E 05 20'13 .63-tE-05 .519E-OS ~ 31 1 's --15.0 o.o 2527 • -U.SE·-·05 2321 .uoE-os 2745 .603E-05 • 4S4E·-05 
'Y.!I 1.e ··33.0 o.o z~o~ .J.:\SE-05 1?0C .360E·0'5 2430 .540£-05 .414E-0'5 N 
jj l. s -51.0 o.o 132.S .2.SOE-05 1500 .274E·-OS 1'J?3 .HlE-05 .324E-OS N 
/? ('t 1.e ··i!8.0 o.o 1645 .21'JE- OS 1'37·~ • ::HE 05 1754 .30CE-OS .274/E-·OS 
13 1 's 87.0 o.o 1310 .145E-05 1000 .153E-05 1247 .276E-05 .191E-05 
'-! t: 1.8 -10!5 ' 0 o.o 1022 .003E-06 , ........ 

.., J .... .001E-06 042 .10£.E-05 .llBE-05 
19 1.3 12.S.O o.o 339 .S07E-06 534 .54?£-06 560 .124E-05 .762E-06 
c:r. 1. 8 -141 .. o o.o on • 35~E- Ol. 4l.l • J?l.E- 06 HO • ?'i'ZE-Ol.. .seoE-O.!. si 1.S -156.0 o.o 740 .192E-06 302 .231£-06 316 .67'7E-06 .372E-06 
c;~ 1.£ -171.0 o.o 605 .513E·07 313 .Cl.OE 07 105 .40?E-06 .181E-06 53 1'3 136.0 o.o 666 .093E-03 209 .357E-07 141 .J12E-06 • llSE-06 c;-, 1. £ o.o o.o 2644 • 442(- 05 2447 .45~E· 05 205? .633E-05 .'510E-O~ 5; 1. s o.o 12.0 31.!'>5 .559E-05 2?70 .566E-05 331? • 735£-05 .619E-OS 
t.2 1,e o.o 30.0 404? .75~E-05 3034 .7-'\7E-OS 414l. .ncE-os .eol.E-OS 
t.4 1. 8 o.o 42.0 5100 .101E-04 4993 .??1E-05 5309 .ll?E-04 .106E-04 
t.7 1.e o.o 60.0 6545 .131E-04 .!.352 .12CE-04 6630 .147E-04 .13SE-04 
!>9 1.s o.o 72.0 3235 .169E--04 3048 .1t.3E-04 3177 .1S1E-04 .171E-04 
72 1. e o.o 90.0 S'?07 .20~E-04 %51 .1?7E·04 96S'l .214E-04 .206E-0-1 
74 1.s o.o 102.0 11733 • 247E-04 11473 .235E-04 11030 .2HE-04 .242E-04 
77 Le o.o 120.0 12557 .2l.5E-04 12200 +250E-04 11571 .25£.E-04 +257E-O-' 
79 1.S o.o 132.0 13086 .2?5E-04 13434 .276E-04 12493 .277E-04 .2S2E-04 
82 1 .e o.o 150.0 14470 .JOCE-04 13?57 +2D7E--04 1 "" ... "'"' .2D3E-04 • 2S"3E-O·~ 4, "", 
04 LS 0 t () 1.!>2.0 U?7S .320E-04 14344 .2?SE-04 12634 .290£-04 • .29SE-0-1 
87 1. e o.o 100.0 145£.6 .310E-04 13?12 .20t.E-04 11010 .262E-04 .2C6E-04 
09 1. s o.o 192.0 13576 .20SE-04 12046 .264E-04 10716 .237E·-04 .26'3E-04 
Q":' 1.£ o.o 210.0 10647 .223E-04 10050 .205E-04 0109 .17?E-04 .202E-0·1 
S-4 1,S o.o 222.0 3531 • l 77E-04 7?35 .162E-04 6346 .140E-04 .160E-04 
97 1.s o.o 240.0 ~107 .122E···04 5519 .110E-04 422S .936E-05 .10SE-04 
99 1.e o.o 258.0 4006 .74.!.E-OS 3543 • ~OltE- OS 2591 .573E-05 • ~·69E-0'5 

10 l 1. 3 o.o 276.0 2124 .3'i'3E-05 2011 • 3t.5E·-05 1419 .314£-05 .J57E-05 



f~UN t ::2 Q[f•, TEST No.1, 12M1 1 i;'C 
!:TACK t1 !:TACK t:! OTACK t3 100~!, OUT, BLE'J03 ! ! 1S 

HODEL PROTOTYPE MODEL PROTOTYPE HODEL PROTOTYPE 
l)[L. AT STACt~ HT 1. 74 tt/C 14. 90 tt/C 1.7-1 tt/C 14.?0 tt/C 1.74 tt/C 14 • 90 H/S c:n VEL. 2.~2 H/S 1'7.9C tt/C 2.33 tt/C 20.54 H/S 2.5~ H/C 22.os tt1s 
IJOL. FLOW .35E-03ti3/3 • 27E 1-o:rn31c +37E-03tt3/S .2'7Et03HJ/S .35E-03H3/S +27Et03tt3/S 
SOURCE STRENGTH .10El06 .53El05 .3~Et-05 
Elt1Ct::GF:OUNI1 .10E l04 • 47E 1·03 • 2CEJ.03 
CALIBRATION FACTOR +40E-02 .21E-02 .15£-02 
STACt~ HEIGHT 39.12 CH 117.36 tt 39.12 CH 117. 3G tt 39.12 Ctt 117. 3G H 
S H1Ct~ II I AHETER 1+30 CH 4.14 H 1.41 CH 4+22 H 1.32 CH 3.96 M 

Et.HPLE ., y ..., RAW CONCEttTRAT I Ot~ RAW CONCENTRATION RAW CONCEttTRAT I Ot~ TOTAL CONC. A ... 
PT O':M) <H> CH> <AREA> ( 1nt:tt > <AREA> ( 1/Httt > <AREA> ( 1/M=::tt > ( 1/H:t.M ) 

-1 3.6 1B6.0 o.o 2439 +316E-05 1053 .2'71E-05 1650 .305E-05 .304E·-05 
5 3.6 171.0 o.o 2.!iOS • 354E·-05 2033 .32'i'E-05 1052 .J4BE-05 .343E-05 
l 3.l 15! .. 0 o.o 29lB • -~31E·· 05 2401 .406E-05 ~21? .42S'E-05 +423E-05 
7 3.6 141.0 o.o 3172 • 4DOE·-05 2.S06 • 44?E ··05 2U2 • 4S3E·-05 • 470E·-05 g 3.6 126.0 o.o :.H13 .S3~E·-05 20M .S03E-05 2752 .547E···05 • 527E-·05 

10 3.~ 111. 0 o.o 3M3 .SU.E-OS 3059 • 544E-·05 300-4 .603E-05 .574E-05 
1, 3.6 S7.0 o.o 3915 +64.SE-05 3~92 • 614E -05 3434 .698E-05 .652E-05 
16 3.6 75.0 o.o 4000 .666E·-OS 3490 .634E-OS 3607 .737E-OS .67SE-OS 
19 3+6 63.0 o.o 4139 .707E-OS 3.SS3 .66BE-05 3813 .7S2E-OS • 71SE-05 
::?O :!. 6 51.0 o.o 42.!.2 .723E-OS 3739 , 686E·-05 39S5 • S20E'.---OS • 742E-.. OS 
2~ 3.6 39.0 o.o -1372 • 7·~3E-OS 3869 • 714E·-OS 4163 .C60E-OS .773E-OS c:s 24 3.6 27.0 o.o 4461 • 768E···OS 3941 .729E-05 4258 .881£-05 .791E-05 I 
2~ :Lo 15.0 o.o 4396 .753E-OS 3394 .71?E-05 4233 .875E-05 .781E-05 r-.J 28 3.6 3.0 o.o 4321 .736E-OS 3792 ,69SE-05 4153 .B57E-05 • 763E·-05 w 
'.! 1 3.6 -15.0 o.o 4059 .67CE-05 35'3E • 6HE- 05 3CJ31 .COCE-05 .709E-05 
33 3.6 -27.0 o.o 3995 .66-~E--05 3454 .627E-05 3852 • 7?1E-.. 05 .693E-05 
35 3.6 ··39. 0 o.o 3736 .617E-05 32-17 • 503E·-05 3608 .737E-OS .645E-05 
39 3.6 ... 63.0 o.o 3317 .S12E .. ··05 2767 .4S3E-05 3104 • 62SE·-05 .539E-05 
41 3.6 ... 75.0 o.o 3040 .450E·-OS 2488 .424£-05 2784 .554E-05 • 475E>OS 
43 3.6 ··87.0 o.o 2928 .425E-05 2361 .397E-05 2624 .519E-OS .446E-05 
45 3.6 ··99.0 o.o 2712 .377E-05 2131 .349E-05 2361 +461E-OS .39SE-05 
-17 !.f.. -111.0 o.o 2555 .34~E-05 1 f"\, ... 

./ UJ .315E-05 2172 .419E-05 .35BE-05 
49 3.6 -·126.0 o.o 2316 .239E-05 1729 .265E-OS 1871 .352E-05 .301E-05 
50 3.6 -141.0 o.o 2060 .232E···05 1-160 .203E-05 1590 .290E-05 .243E-05 
51 3.6 -156.0 o.o 1829 .lSOE-05 1232 .161E-05 1342 .235E-05 .191E-OS 
52 ?.6 -171.0 o.o 1679 .147E-05 10~1 .125E-05 1163 .196E-05 .155E-OS 
53 3. !· -1E6 .o o.o 1 j\ I"\(\ ... , , .106E- 05 0'"' ... , , • CJ04£- O.!. '774 .154E-OS .116£-05 
57 3.6 o.o o.o 4259 .722E-05 3754 .690E-05 4070 .S39E-05 .749E-OS 
59 3.6 o.o 12.0 4364 .746E-05 3325 .704E-05 4122 .851£-05 .766E-05 
61 3.6 o.o 24.0 4573 .793E-05 ·1058 .753E-05 4292 .aasE-05 .SlOE-05 
!3 3.6 o.o 36.0 4377 .B60E-OS 4331 .B11E-05 4549 .945E-05 • 071[·-05 
lS 3.l o.o 4E.o 5251 .9HE··05 4:.•00 .CSCE-05 4£10 +lOOE-04 .9HE-05 
l? 3.6 o.o 60.0 5597 .102E· .. 04 5011 .953E·05 5093 .107E-04 .101E·-04 
69 75. 6 o.o 72.0 6016 .111E-04 5500 • 1 ObE'.--·04 5414 +114E-04 .110E'.--04 
71 3.6 o.o S4.0 6500 .122E·-04 5?03 .114E~04 5753 .121E··0·1 .119[··04 
'.'5 J.6 o.o 108.0 7102 .136.E·-04 64.!>9 .126E-04 .!.140 .130£-04 .130E·0·1 
77 3 't· o.o 1~0.0 7·H5 .143E-04 6774 .13:?[·· o., MOE .1U,E··01 .137E··O~ 
79 3.6 o.o 132.0 7795 .151E-04 7147 .140E-04 6509 .140E-04 + 14·1E-04 
01 J.6 o.o 144 .o 7991 .1S6E-04 7355 .144E-·04 6706 .142E-04 .147E .. ·04 
83 3.6 <.'. 0 156.0 7D54 .15:!E-04 72i.1 .142E-04 6571 .13?E-04 .144E-O-$ 
es 3.6 o.o 168.0 7806 .151E-04 7114 .139E·-04 6337 .134E-04 .142E-04 
87 :! • 6 o.o 1eo.o 7551 .14l·E-04 60?5 .135E-04 620? .131E-0·1 .137E·-01 



r~uu t 23 oc:r, TEST NQ,4, 12M' 198 
~TACK t1 STACt~ 12 STACK 13 100~, OUT, BLEV04::18 

MOit[L rROTOTYPE MODEL PROTOTYPE MODEL PROTOTYPE 
l.IEL, AT STAn: HT 1.74 MIS 14.93 MIS 1.74 M/S 14.98 M/S 1. 74 MIS 14.98 M/S 
EXIT VEL. 2.32 M/S 19.98 MIS 2.38 M/!3 20.'54 MIS 2.'56 M/S 22.os MIS 
'JOL, FLOW .35E-03M3/S .27E+03M3/S .37E-03M3/S .2?E+03M3/S .3'5E-03M3/S .27E+OJM3/E 
£0UF:CE STRENGTH .lOEf-06 .SJElOS .J6E+OS 
r:ACl<GF:Outrn • 77Et-03 .34Ef-03 .JOEl-03 
CALIBRATION FACTOR .46E-02 .24E-02 .17E-02 
!3Tf'IC~:: HEIGHT 39.12 CM 117. 36 M 39.12 CM 117. 36 M 39.12 CM 117. 36 M 
STACI'~ DIAMETEr~ 1. :rn CH 4.14 M 1•41 CM 4.22 M 1.32 CM 3.S'6 M 

tx:I 
St1Mf'LE x y z F:f.1W CONCENTRATION RAW CON CE NT RA TI ON RAW CONCENTRATION TOTAL CONC. I 

PT ~KM> OP <M> <AREA> ( 1/HtM ) <AREA> ( 1/M*M ) <AREA> ( 1/M*M ) ( 1/M*M ) N 
~ 

8 :! • 6 126.0 144.0 5727 .131E·-04 5424 .121E·-04 464'5 .109E-04 .120E-04 
11 3. ,s 10'5.0 144.0 6484 .145E-04 5S'6E .134E-04 525? .12'5E-04 .13'5E-·O·' 
1 ·" 3.6 87. o 144.0 6992 .15SE-04 6475 .146E-04 '5328 .139E-04 .14BE-04 
17 3.6 69.0 144.0 74£5 .170E-04 6?6C .15CE-04 6302 .151E-04 .160E-O~ 
20 3,6 51.0 144.0 7418 .169E-04 6928 .157E-04 6345 .152E-04 .159E-04 
23 3.6 33.0 144.0 760£ .174E-04 70?5 .161 E-04 6574 .15BE-04 • lME-04 
26 3 r !;.. 15.0 14·1. 0 7634 .174E-04 7113 .162E-04 6640 .160E-04 .165E-04 
31 3.6 ·-15. 0 144.0 73?8 .16CE-04 6E6C .156E-O·\ 6468 .155E-04 .160E-O·\ 
34 3.6 -33.0 144 .o 6943 .157E-04 6416 .145E-04 6131 .147E-04 .149E-04 
37 3.6 ·-'51.0 144.0 6741 .1'52E-04 t!.225 .140E-04 5S'83 .143E-04 .14'5E-0·' 
40 3.6 --69.0 144.0 6199 .13SE-04 5689 .12SE-04 5530 .132E-04 .132E-04 
42 3.l -·El.O 144.0 5745 .126E-04 5223 .117E-04 5107 .121E-04 .121E-04 
46 3 6 ·-105.0 14-4. 0 5066 .109E-04 4553 .101E-94 4481 .lOSE-04 .lOSE-04 
49 3 t,. -126.0 144.0 4238 .SSOE-05 3743 .S13E--05 3745 .867E-05 .S'52E-05 
79 3 6 o.o 132.0 7370 .167E-04 6CCC .156E-04 6517 .156E-04 .160E-04 
e2 3 6 o.o 150.0 7602 .173E-04 70?0 .161E-04 6608 .159E-04 .164E-04 
e~ 3 6 o.o 162.0 74S'4 .171E-04 6?57 .15CE-O·\ 64~2 .154E-04 .161E-04 



f~Utl 1° 2 4 OE:f', TEST No.4, 6Mr l?S 
~TACt: t1 ZTACt: t~ OTACt~ t:: 100~, OUT t BLE'.105 ! : 1 S 

ttODE:L PROTOTYPE HODEL PROTOTYPE HODCL PROTOTYPE 
'.'EL. AT STACI< llT 1.7~ M/S 1-t.9S HIS 1.74 tV3 H.90 M/S 1.74 tt/S 14 • 92 H/S EXIT VEL. 2.32 H/S 1?.?8 M/S 2+33 tt/S 20.54 H/S 2.SA H/S 22.05 HIS VOL. FLOW , 3SE ·-03t13/S • 27E i·03HJ/S • 37E ·-03113/S .29Et03ti3/S .JSE-O:'.Ht3/S .27Ef03H3/S 
SOURCE STRENGTH .10Et06 .53£1-05 • 3.SEt-05 
I:ilCKGJ::OUND .E4E-f 03 .3'JEI03 .37£203 CALIBRATION FACTOR • 4.SE-·02 .2-1E-02 .17E-02 
SH1Ct·: HEIGHT 3?.12 CM 117.36 11 3?.12 CH 117.3.S H 39 .12 Ctt 117.36 t1 STACI': It I AHETt:R 1.:.3C Ctt 4.14 H 1 • -H CH 4.22 t1 1.3~ CH J.96 M 

SAMPLE v '( z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. ' ,.. 
f'T O~H> Oi> <tt> <AREA> ( 1/tt:::tt ) <AREA> ( 1/H%tt > <AREA> ( 1/H*H > < 1/H*H ) N 

vi 
0 l.B 1::?6 .o 165.0 SUS .110E-04 4554 .992E-05 3443 .774E-05 • 955E>05 

11 1.S 105.0 tt.s.o 7'155 • H~OE-04 ....,40\...,.., I..,_.,._-. .163£-04 5544 .130E-04 • 1 SSE-0·1 
H LS S7.0 165.0 10354 .241E-04 9614 .220E~04 7490 .179E-04 .214E-04 
17 1.9 ..S9.0 165.o 12774 .303£-04 11927 .275E-04 9606 .233£-04 .270E-04 
20 Le 51.0 165.0 1·H55 .345E-O~ 13723 • 31DE-O·~ 1144S .279E-04 • 31.U:-04 
23 1. s 32.0 165.0 16343 .393£-04 15503 .360£-04 13322 .326£-04 .360£-04 
26 1.e 1'5.0 165.0 16933 .400£-04 16163 • 376E-0·1 14607 • 35CE-O·~ .381E-04 
31 1.9 ·-15 .o 165.0 15519 .372E-04 H770 +343E-04 1400.!. .343E-04 .353E-04 
?1 1.3 ... 33.0 1~5.0 13~01 • 324E-·04 12394 .29BE-04 12703 • JUE·-04 .311£-04 
37 Le -51.0 165.0 11670 .275E-04 10%1 .Z52E-04 11059 .269E-04 .265E-04 
40 LS -69.0 165.o 3787 • 202£···04 31S5 .136E-04 S232 .19BE-·04 .195E~·04 
4:? 1.e -e1.o 165.0 6060 .132E-04 54?'3 .122E-04 5602 .134E-04 .129E-0-1 
46 1.e -105.0 165.o 3079 .noE-os 3340 • 703£-·05 3629 .S21E-05 .764E-05 
19 1.e -126.0 165.0 2~06 • 447E-·05 215.S • 420E·-OS 223S .471E-05 .446E-05 .,Q 1. c o.o 132.0 1£.517 .390E-04 1SC-H .36CE-04 15050 .370E-04 • 378E-O-~ 22 1.S o.o 150.0 17125 .413E-04 1.S366 .JS1E-04 15276 .375E-04 .390E-04 
tH 1.e o.o 162.0 17050 • 411E-04 H321 .:seoE-M 144701 .366£-04 .386E-04 
97 1. s o.o 1so.o 15575 .374E-04 H745 .342£-04 13299 .325£-04 .347E-04 



r-:uu t 2s GEP1 TEST N0.41 3M1 198 
!:H1Ct~ 11 STACK 12 STACt~ tJ 100:, our, ~LEV06::1a 

HOI•EL PROTOTYPE t10Dt:L PROTOTYPE HODEL PROTOTYPE 
'.'EL, AT STACK HT 1.74 t1/S 14.93 M/S 1.74 H/S 14. 90 11/S 1.74 H/S 14. 93 11/S 
EXIT IJEL. 2.32 H/S 19.93 M/S 2 • :rn tt/S 20.54 H/S 2.5.S tt/S 22.05 11/S 
VOL. FLOW .35E-03t13/S .27Et03t13/S .37E-0Jt13/S .2?Et0Jt13/S .3SE-0Jt13/S .27Et03t13/S 
SOURCE STRENGTH .10E+06 .SJE+OS .36Et05 
BACKGROUND • 73Et03 • 2?El-03 .27Et03 
CALI~RATION FACTOR .46E-02 .24E-02 .17E··02 
STACK HEIOHT 39.12 CM 117. 36 H 39.12 CH 117. 3.S t1 39.12 CH 117. 36 t1 
STACK DIAMETER 1.38 CM 4.14 t1 1.41 CM 4.22 M 1.32 CH 3.96 t1 

SAMPLE v y z RAW COttCENTRATI ON RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. "' PT o::M) <M> <M> <AREA) ( 1111:::11 ) <AREA> < 1/H:::H > <AREA> ( llt1*M > < 1/MtM > o:i 
.9 .215E-OS 1142 .204E-0'5 ?54 .172E-05 .197E-05 I 

8 126.0 144.0 1632 N 
11 .9 105.0 144.0 3427 .671E-OS 2053 .612E-05 1399 .410E·-05 .565E-OS °' 1-1 .9 87.0 144.0 9061 .210E-04 3220 .139E-04 5062 .121E-04 .173E-04 
1? .9 69.0 14-LO 13039 .43SE-04 16857 .39SE-04 11347 .279E-04 .371E-04 
20 .9 s1.o 144.0 2877? .710E-04 2706? .63?E-04 19373 .4E1E-04 .UOE-04 
23 .9 33.0 144.0 40401 .101E-03 38364 .90SE-04 20940 .722E-04 .878E-04 
26 .9 1s.o 144 .o 43392 .103E-03 41292 • 97SE>04 35433 .SBSE-04 .981E-04 
31 .9 -1s.o 144.0 33122 .821E-04 31382 .753E-04 31454 .7S5E-04 .786E-04 
34 .9 -33.0 144.0 22739 • 557E·-04 21604 .S08E-04 23184 .577E-04 .S47E-04 
37 .9 -·Sl .o 144 .o 16406 .39l.E-04 15356 .3SIJE-04 17202 .426E-04 .393E-04 
40 .9 -69.0 144.0 7920 .181E-04 7216 .16SE-04 3571 .209E-04 .lSSE-04 
43 .9 -87.0 144.0 3003 .S63E-05 2442 .514E-OS 3057 .702E-05 .592E-OS 
46 .9 -1os.o 144 .o 1364 .274E-05 1296 .241E-es 1941 .421E-05 • 311E-OS 
49 .9 -12.s.o 144.0 389 .266E-06 388 .243E-06 468 .SOlE-06 .33SE-06 
77 ,9 o.o 120.0 37366 .S'21JE-04 36327 .CS!i'E-04 350747 .B76E-04 .BE7E-04 
79 .9 o.o 132.0 42464 .106E-03 40908 • 969[·-04 38037 .951E-04 .992E-04 
82 .9 o.o 150.0 41477 .103E-03 40060 .948E-04 35758 .B93E-04 .958E-04 



f\Utl f: 2~ OEf'r TEST tfQ.6, :?H, 1~S 
STACK f:1 CTACt~ tz STACI'~ t3 40~t our, DLEV07!:1S 

ttODC:L PROTOTYF·E HODEL f'ROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.74 tt/S 1·~•90 H/S 1.7-1 H/S 14.?C H/S 1.74 t1/S 14.90 H/S 
t:XIT VEL. 1.02 11/S 3.77 H/C 1.02 H/S B.7S HIS 1.11 H/S 9.53 H/S 
VOL. FLOW .15E-OJM3/S .12E-J03H3/S .1l.E-03M3/C .12H03t13/S .15E-03tt3/S .12Et03H3/S 
SOURCE STRENGTH .10Et06 .53El·OS .3t.E+05 
ElACt:GF:OUtW .74E10Z .17El03 .16E·f03 
CALIBRATION FACTOR • -15E-02 .24E-02 .17E-02 
SH1n: HEIGHT 39.12 CM 117. 3l. H Jc;'.12 CH 117. 36 tt 3?.12 CH 111. 36 t1 
STACK t1IAHETER 1.38 CH 4.14 H 1. ·U CH 4.22 H 1.J2 CH 3.96 H 

St1MF'LE x y ... RAW COMCC:MTRATIOH RAW COMCEttTRATIOM RAW CONCENTRATION TOTAL CONC • 
F'T <l':M > (M) CM) <AREA> < 1/H*M ) <AREA> ( 1/Hll:H ) <AREA> ( 1/M:H ) ( 1/M*M ) 

!: • 6 156.0 o.o D47 .62CE-06 z7e • ~o.,E-0.!. 23[, .460E-06 • '5£.SE-Ot. .., • c,. 1-11.0 o.o 841 • 5?4E-·06 272 .571E·-06 232 .437E-06 • S34E·-06 
<'.) • t_. 12£...0 o.o 043 .l..OSE-Ol. 270 .560E-06 23C .472E-06 .S46E-06 1i • 6 1os.o o.o 842 .599E-06 230 .615E-06 :.H2 .49SE-06 .570E-06 

1 ·1 .6 87.0 o.o 900 .?COE-06 ......... .C76E-06 292 .7C2E-06 .879E-06 
"'"" J 17 .6 69.0 o.o 1019 .162E-05 427 .143E-05 390 .139E-OS .148E-OS 

20 .6 51.0 o.o 1172 .2SOE-05 5.!.4 .219E-05 SJ2 .216£-05 .22BE-05 0:1 23 .6 33.0 o.o 1323 .337E-05 704 .2?7E-05 632 .303E-05 .312E-0'5 I 
2t. .l 15.0 o.o 13?4 .37CE-05 74? .322E-05 736 .334E-05 • 3HE-OS N 
'31 • 6 ··15.0 o.o 12.!.8 .JOSE-OS 655 .269E··05 661 .2?1E-OS .2saE-OS ...... 
:! ·~ ,£, ·- 33. 0 o.o 1164 .246E-OS 557 • 215E-·05 55? .232E-05 • 231E-05 
37 .6 -51.0 o.o ?73 .135E-05 335 .120E-05 373 .125E-OS .127E·-OS 
40 .6 -£.9.0 o.o 069 .755E-06 209 .665E-0£. 277 .696E-06 .70'5E-06 
13 .6 -37.0 o.o 731 .24SE-06 211 • 233E·-Ol> 189 .l?OE-06 .224E-06 
·1 ,!'; ,£, -1os.o o.o 750 .692E-07 1C4 .C32E-07 155 .OOOE+OO .512E-07 
57 .6 o.o o.o 1374 .367E-OS 749 +322E-OS 760 .348E-OS .345E-05 
C:Q .6 o.o 12.0 2061 .762E-05 1374 ,66CE-05 1432 .734E-05 .721E-05 
!~ .6 o.o 30.0 4079 .193E-04 3213 .1i!>9E-04 3448 .189E-04 .183E-04 
!·4 •· !· o.o 42.0 8270 .434E-04 7158 .387E-04 7503 .423E-04 .414E-04 
!7 .6 o.o 60.0 14001 .764E-04 12702 .695E-04 13216 .751E-04 .736E-04 
f;..9 .t.. o.o 72.0 20.soe .11 SE-03 1?129 .105E-03 20041 .114E-03 .11 lE-03 
72 .6 o.o 90.0 24974 .140E-03 23330 .t31E·-03 24074 .133E-03 .136E-03 
74 • t_, o.o 102.0 25656 • lHE-·03 24?02 .137E-03 24092 .13CE-03 .139E-03 ..,0 .6 o.o 132.0 20303 .113E-03 20191 .111E-03 16973 .96SE-04 .107E-03 e.2 .6 o.o 150.0 11658 • 62'.i'E-04 11325 .l-H'E-04 9306 .526E-04 .592E-04 
S1 .6 o.o 162.0 5337 .297E-04 '5524 .277E-04 4100 .227E-04 .274E-04 e7 .6 o.o ieo.o 2208 .847E-05 1732 • C67E-·0'5 1233 .£.20E-05 .779E-05 
£? • 6 o.o 192.0 1050 .1SOE-OS 527 .193E-0'5 399 .140E-05 .173E-05 
9:? .6 o.o :uo.o 019 .467E-06 241 .3?9E-06 200 .299E-06 .389E-06 
94 .6 o.o 222.0 815 • 444E-06 238 .333E-06 193 .242E-06 .356E-06 
97 .6 o.o 240.0 770 .1S4E-06 213 .244E-06 171 .U63E-·07 .172E-Ot.-



l::UN t .27 Q(p, TEST tt0.6, 2Hr 1~2 
::TACK t1 STACK 12 !HACt~ 13 -10~, our, ~LEvoa::1a 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
'JEL. AT STACt~ HT 1.74 H/S 14. c;'C 11/S 1.74 11/S 14.'7C 11/S 1.7-1 H/S 14.S'C 11/C 
C::t. IT 1JEL. 1.02 11/S 3.77 HIS 1.02 H/S 0.70 HIS 1.11 HIS 9.50 M/S 
lJOL. FLOW .15£-03113/S .12Et03HJ/S .16[~03113/S .12E•03H3/S .15E-03113/S .12Et03M3/S 
SOURCE STRENGTH .10El06 .53E•05 .36Et05 
I:ACl'~GROUtlD • t7E·I 03 .15[·103 .l~EI03 
CALIBRATION FACTOR .46E-02 • 2-1E-·02 .17E·-02 
5Tflct": HEIGHT 39.12 CM 117. 36 M 37.12 CM 117.36 H 39.12 CM 117. 36 M 
STACK DIAMETER 1.JS CM 4.1-1 M 1.-11 CH 4.22 H 1.32 CH 3.96 M 

SAMPLE . ., y ~ RAW CONC EtHRAT I ON RAW COHCEtHRAT I ON RAW CONCENTRATION TOTAL CONC. tf ,., ... 
PT ~ l'~M > <M> <M> <AREA> ( 1/M:M > <AREA> ( 1111:::11 ) <AREA> ( 1/t1*M > ( 1/M*M > N 

00 
9 .6 126.0 105.0 SSS • llOE·-05 330 .101E-05 313 .913E-06 .101E-05 

11 .6 105.0 105.0 113-1 .270E-05 607 .255E-05 592 .250E--05 .25SE-05 
14 .6 £7.0 105.0 226[, .?2'5E-0'5 1~64 .CHE-·05 1612 .SJc;'E-0'5 .869E-0'5 
17 .6 69.0 105.0 5071 .2'55E-04 4293 .231E-04 4155 .231E-04 .239E-04 
:?3 .6 33.0 105.0 1368'5 .104E-·03 17796 • 983E ·0-1 17023 .97'5E-04 .lOOE-03 
26 .6 15.0 105.0 25537 .14-1E·-03 24631 .1J6E-03 24183 .139E-03 • HOE .. ·03 
31 .6 -1'5.0 105.0 23267 .131E-·03 22542 .125E-03 22520 .129E-03 .128E-03 
3-1 • 6 -·33. 0 105.0 15135 • 341 E·-04 14315 .7S9E-04 14389 .823E-04 .B17E-04 "J:., • 6 ·-'51.0 105.0 83-11 • 444E·-04 7477 • -103[-·04 sooo .453E-04 .435E-04 
~o .6 -·6~. 0 105.0 3093 .140E-04 2370 .124E·-04 2621 .1-12E-04 .135E·-0-1 
~3 .6 -87.0 105.0 1482 .471E-0'5 079 .407E-0'5 1005 .4CCE-05 .4'55E-05 
46 • 6 -105.0 105.0 384 .125E-05 342 .103E-05 368 .120E-05 .117E-05 
.,~ .6 -126.0 105.0 723 .313E-06 201 .290E-06 176 .20SE-06 .272E·-06 
7~ • 6 o.o 102.0 26321 .151E-03 26295 .146E-03 25142 .144E-03 .147E-03 



f::Utl t ::!C OEf'• TE::?T HO • .!;, 41''1 1?9 
CTt'\Ct~ t1 CTACt~ t2 STACY. tJ _,o:! 1 our, DLE'.'O<:': : 18 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
1-.'EL. AT STACt~ HT 1.74 tt/S 14. 'JO 11/C 1.74 11/S 14.90 H/S 1.74 H/C 1-:l. 90 tt/S 
EXIT IJEL. 1.02 H/S S.77 H/S 1.02 tt/C C.70 H/S 1.11 tt/C 9.SS M/S 
VOL. FLOW .15E-0'3H3/S .12El0Jl13/S .1.!..E-· 03H'3/S .12E.t0'3H'3/C .15E-03H3/S .12El03H3/C 
~OURCE STRENGTH • lOEl-0~ .53El05 .3~El05 
I:f.\Ct~GROUtH:t .C2C:J03 .2cr.::03 .25El03 
CALIBRATION FACTOR .45E-02 .24E-02 .17E-02 
CTACt: HEIGHT 39.12 CH 117. 3-!. H 39.12 CH 117.'3l. J1 39.12 CH 117. 36 H 
STACt:: DiriHETER 1. 38 CM 4.14 H 1 • ·H CH 4.22 tt 1.32 CH 3.96 H 

St:Mf'LE v '( .. RAW COUCEtHRATION RAW COHCCNTRATIOtt f(AW COHCCNTRATION TOTAL CONC. 
PT <di> 01) <M> ( Ar-:EA) ( l/H*H > <AREA> ( l/ttttt ) <AREA> ( 1/H*H > ( 1/H:t.H ) 

5 1.2 171.0 o.o 1011 .110E·· 0'5 471 .10CE··05 ·13 l. .lO'lE-05 .109E-05 
6 1.2 15.S,O o.o 10-12 .123E--05 51.!'> .133E-05 471 .12'i'E-OS .1 ZOE>-05 .., 1.2 1.u.o o.o 1116 .171E·05 574 .1.!.5E· 05 531 .1l.4E-05 .167E-05 , 
e 1. 2 12.S.O o.o 1257 .252E-05 ~93 .231E-05 l>S~ .23~E-OS .2-10E·-05 

11 1.2 105.0 o.o 1.!.13 .457E-05 1032 .Hc;'E-05 1001 .434E-0'5 .437E-05 
11 1.2 s1.o o.o 21~3 .774E-05 1540 .701E-05 1511 .720£-05 .nu:-os 
17 1. 2 69.0 o.o 2.!>12 .lOJE-04 l'nO • ?34E--05 1930 .?69E-OS .97SE-OS 
20 1 p, 51,0 o.o 3145 .1'34E-04 2!152 .121E-04 2446 .127E-04 .127E-O~ ..... 

t;:1j 2'.3 1. 2 33.0 o.o 3453 .152E·-04 2742 .137E·-04 2n9 .145E-04 .14SE-Oll 
2£. 1.2 15.0 o.o '35·~5 .157E-04 2000 .140E-O·~ 2C75 .lSlE-04 .H9E-04 I 
31 1. 2 -15.0 o.o 3-1H .151E··04 272D .13.:..E-04 27?7 .147E-04 • HSE-04 N 
'34 1.2 -33.0 o.o 21708 .120E-04 220-1 .107E-04 2203 .117E-O~ .11 SE-04 "° 37 1. 2 ···51.0 o.o 2522 .?31E-05 1044 .06?E-OS 1941 .?7SE-05 .9.UE-OS 
43 1.2 -E7.0 o.o 1409 • 30.!.E .. ·OS .......... 

U I J • J3·1E- 05 no .3CCE-05 .369E-05 
16 1.2 -105.0 o.o 1177 .206E-05 .S07 .104E-05 623 .220E·-OS .203E-OS 
"19 1. 2 -126.0 0 •. o %1 • 01'.~E O.!. 3"'"" , , • .!.71E-06 395 .C57E-06 • 779E-oc. 
50 1.2 ·lH .O o.o 394 • 426E·-06 33'7 .34?E-06 316 .403E-06 .392E-06 
57 i.: o.o o.o 3535' .157E··04 201'3 +141E-O-i 2074 .151£-04 .14S'E-O-~ 
59 1. 2 o.o 12.0 4469 .210E-04 ~723 .1?1E-O-~ 3754 .202E-04 .201E-04 
~2 1.2 o.o 30.0 597e .2'J7E-04 51CE .27::::.!E-04 5275 .2E?E-04 .28!.E-O~ 
64 1.2 o.o 42.0 7.!'>61 • 3?4E ··04 &707 .361E-04 63S4 .3S2E-04 .379E-04 
t.7 1.2 o.o 60.0 s-2£.0 .4E6E-04 E3.!.3 .HOE-04 E433 .471E-04 .46EE-04 
I~ "'· 1. 2 (). 0 7:?*0 10986 .SS6E-04 10091 .544E-04 9992 .S61E-04 .563E..:.04 

...,".\ 1.2 o.o 90.0 12000 +64,E-04 111l5 .l04E-04 10774 • £.06E-04 • HEE-04 ..... 
71 1 .2 o.o 102.0 11929 .640E-04 11217 • .S07E-04 10701 .602£-04 .616E-04 
Tl 1.2 o.o 120.0 1093£ .5S3E-04 10411 .562E-04 9644 .541E-04 .'562E-04 
79 1. 2 o.o 132.0 9521 .SOlE-04 S?54 .431E·-04 3075 .450E-04 .47SE-04 
B~ 1.2 o.o 150.0 7'346 .J7l.E-04 l.011 .362E-04 5990 • 330E-04 .3S6E-04 
lH 1. 2 o.o 1~2.0 5638 .273E-04 5173 .272E-04 4392 .239E-04 .263E-04 
87 1.2 o.o lCO.O 3703 +166E-04 3235 + 16·4E-04 2705 .141E-04 .1S7E-O~ 
8? 1.2 o.o 192.0 2374 .113E-04 2375 .117E-04 1?96 .101E-04 .112E-04 
92 1. 2 o.o 210.0 200? • 6CSE·-05 14':<'5 .67.!.E-05 1243 .57·,E-05 .645E-OS 
91 1. 2 o.o 222.0 1421 .346E-05 039 .:HOE-05 715 .270E·-05 .319E-OS 
97 1. 2 o.o 240.0 1117 +171E-05 l.1.!. .109E· 05 491 .1 HE-05 .167E-OS 
";'? 1.2 o.o 250.0 903 .507E-06 330 .621E-O~ 336 .SlSE-06 .5SOE-06 

101 1.2 (). 0 276.0 cos .375E-Ot. 3[,6 .4?9E O.!. '305 .33S'E-06 • 40£.E··O!· 



r.:utt t 2<7 OEP, TEST tt0.6r 411' 198 
CTACI'~ t1 ~TACK t2 ~TACt~ t3 ~o~, our, BLEV10::1s 

HODEL PROTOTYPE HODEL f'ROTOTYf'C: HODEL PROTOTYPC 
VEL. AT STACt~ HT 1.74 H/S 14.90 HI~ 1.74 H/C 14.90 H/S 1.74 HIS 14.98 HIS 
EXIT VEL. 1.02 H/S 0 .. 77 H/S 1.02 11/S o.1e tt:s 1.11 t1/S CJ.Se H/S 
'JOL. FLOW .1SE-OJHJ/S .12Et0Jt1J/S .1f;E-03HJ/S .12Et03HJ/S +15E-OJH3/S .12Et03113/S 
SOURCE STRENGTH • lOEl-06 .SJE~05 .36Et05 
E:ACl'~GROUtW .67[103 .1ot-so3 .11EI0'3 
CALIBRATION FACTOR • 46E-·02 .24E-02 .1n:o2 
STACt~ HEIGHT 39.12 CH 117. 3.!. H 39.12 CH 117.'Jt. H J?.12 CH 117. 36 11 
STACK DIAMETER 1. :rn CH 4+14 H 1+41 CH 4.22 H 1.32 CH J.96 tt 

SAMf'LE x y 'Z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT <KH> 00 CH> <AREA> ( 1/H*H > <AREA> ( 1/H*H > <AREA> ( 1/H;M > ( 1/H*M ) 

3 1. 2 1:n.o c;'S'. 0 2775 .122E-04 2157 .110E- 04 2112 .116E-04 .116E-04 td 
11 1 • .:! 1os.o 99.0 4237 +207E-04 3501 .10?E-04 3566 .200E-04 .19BE-·04 I 
H 1.2 £7.0 S'S'. 0 57?5 .2'77E-04 5110 .275E-04 50.!.7 .2C6E-04 .2S6E-04 w 
17 1.2 69.0 99.0 7337 .usE-04 7143 .330E-04 7157 .407E-04 .403E-04 0 
20 1.2 51.0 S'S'.O 1114 .zscE-os SM .224E-05 614 .2?0E-05 .257E-05 
::?3 1.2 33.0 99.0 10'].43 .S95E-04 10239 .S.SJE-04 10296 .ss?E-04 .sa2E-04 
26 1.2 15.0 S'S'.O 11157 .607E-04 1054.!. .577E-04 10547 .603E-04 .596E-04 
31 1.2 -15.0 99.0 10020 .541E-04 9331 .S12E-04 9524 .544E-04 .532E-04 
31 1.2 -33.0 99.0 et.13 .460E-04 7967 .434E-04 COOl .456E-04 .450E-04 
3:' 1 .2 -51.0 99.0 7039 .369E-04 6414 .347E-04 6508 .370E-04 • 362E-·04 
40 1.2 -69.0 99.0 5126 .25CE-04 44?2 • 240E·· 04 4565 .257£-04 .252E-04 
43 1 .2 -S7.0 99.0 342S .160E·-04 234.S .148E-04 2?19 .162E-04 .157E-04 
4~. 1.2 -105.0 99.0 2234 • 906E-OS 1676 .032E-05 1734 .ncE-os .S91E-0'5 
~9 1.2 -126.0 99.0 1331 .333E-05 7S? .JJOE-05 323 • 411£·-05 • 377E·-OS 
72 1.2 o.o S'O.O 1097S • 597£·-04 103[,4 .S67E·· 04 10407 .5?5E-04 .5E6E-04 
74 1.2 o.o 102.0 10447 .S.S~E-04 9359 .539E-04 9932 .571£-04 .55BE-04 



RUU t 30 GEPr TEST U0.6, SM, 198 
STACK tl STACK 12 STACI'~ tJ 4o:, OUT, t.LEV11:~1s 

MOI•EL PROTOTYPC HOI•EL PROTOTYPC HODEL PROTOTYPE 
IJEL. AT STACI'~ HT 1.74 M/S 14.'i'B M/S 1.74 H/S 1!\.c;'C H/S 1.74 H/S 14.'i'C H/C 
EXIT VEL, 1.02 M/S 3.77 MIS 1.02 M/S 3.73 M/S 1.11 H/::; '7.50 M/S 
1..'0L. FLOW .15E-03t13/S .12Et0Jt13/S .l&E-OJHJ/S .12E+03H3/S .15E-OJHJ/S .12E10JHJ/E 
SOURCE STRENGTH .10Et06 .53Ef0'5 .36Et05 
DAct::GROUNI• .S3H03 .27Ef03 .24H03 
CALIBRATIOtt FACTOR .45E-02 .24E-02 .17E - 02 
STACI< HEIGUT 3'i'.12 CH 117. J6 t1 3c;'.12 CM 117.3£. M 3?.12 CM 117. J£, H 
CTACK DIAMETER 1.33 CM 4.14 H 1.41 CM 4.22 M 1.32 CH 3.96 M 

SAl1f'LE x y .. r.:AIJ CONCENTRATION RAW CONCEtHRAT I ON RAW CONCENTRATION TOTAL CONC. .. rr < t:M > (M) <M> <AREA> ( 1/M*H > <AREA> ( 1/Hitt > <AREA> C 1/H*H > < 1/M*M > 
'5 2.4 171.0 o.o 1717 .512E-0'5 1126 .477E-05 1060 .475E-0'5 .4BEE-05 
6 2. ,, 156.0 o.o 2015 • .S34E-05 1415 .63SE 05 1356 • 645E-05 .655E-05 
7 2.4 141.0 o.o 23?0 .?OOE-05 1779 .C3?E-05 171C .CSJE-05 .E64E-05 s 2.4 126.0 o.o 2757 .111E-04 2131 .103E ·-04 2084 .106E-04 .107E-04 

11 2.4 105.0 o.o :230 .13SE--04 25.SS .123E - 04 2527 .132E-04 .133E-04 
14 2.4 !37.0 o.o 372fJ .167E-04 304? .154E-04 3035 • ll.lE-04 .161E-04 
17 2. 1 69.0 o.o -H71 .193E-04 :H?O .17?E-04 3476 .136E-04 .186E-04 
20 2.4 51.0 o.o 4525 .21JE-04 3!325 .1S'7E-04 3023 .20.SE-04 .206E-04 
23 2.4 33.0 o.o 4314 .230E-04 4107 .213E-04 4103 .223E-04 .222E-04 tr 26 2.4 15.0 o.o 4913 .235E-04 4203 .218E-04 4214 .229E-04 .227E-04 
31 2.4 -15.0 o.o 4671 .221E-04 3';'57 .205E-04 4012 .217E-04 .214E-04 w 
34 2.4 -33.0 o.o 4377 .205E-04 3690 .11JOE-04 3742 .202E-04 .199E--04 ...... 
37 2.4 -s1.o o.o 3064 .175E-04 J1';'2 .162E-04 3246 .17JE-04 .170E-04 
40 2 • . 4 -69.0 o.o 3422 • 14?E·-04 2760 .13SE-04 2324 .149E-04 .146E-04 
43 2.4 -87.0 o.o 2874 .11SE-04 2235 .109E--04 2234 .11sE-04 .11 SE-04 
41!· 2.4 -10'5.0 o.o 2303 .CSOE-0'5 16~£ .7S'4E-0'5 1'"''"'"7 , ....... .E'56E-0'5 .e33E-05 
49 2.4 -126.0 o.o 1731 .549E-0'5 11:31 .SOSE-OS 11n .SSlE-05 .536E-OS 
50 2.4 -1-11.0 o.o 1521 .3'7r,'E-05 ......... 

I .., I .373E-05 942 .407E-05 .393E-OS 
51 2. ·1 -156.0 o.o 1327 .233E-05 750 .269E-05 744 .293E-05 .233E-05 
52 2.4 -171.0 o.o 1103 .1'5CE-05 536 .150E-05 5"""" ...... .165E-0'5 .1'5EE-05 
57 2 I -1 o.o o.o 4801 .22?E-04 4033 .212E-04 4098 .222E-04 .221E-04 
59 2.4 o.o 12.0 4943 .237E-04 4231 .220E-04 4209 .229E-04 .229E-04 
62 2.4 o.o 30.0 51C3 .251E-04 446'7 .233E-04 4440 .242E-04 .242E-04 
64 2.4 o.o 42.0 5435 .266E-04 4727 .247E-04 4669 .25SE-04 .256E-04 
67 2.4 o.o 60.0 5667 .279E-04 4980 .261E-04 4835 .26SE-04 .269E-04 
69 2.4 o.o 72.0 5343 .239E-04 '5176 .272E-04 5024 .276E-04 .279E-04 
72 2.4 o.o 90.0 5911 .293E-04 5270 • 277E-04 5115 .281E-04 .28-1E-04 
74 2.4 o.o 102.0 570E .2B1E-04 5144 .271E-04 4947 .271E-04 .274E-04 
77 2.4 o.o 120.0 5407 .264E-04 4829 .253E-04 4641 .254E-04 .2'57E-04 
79 2.4 o.o 132.0 501'5 .241E-04 447!3 .234E-0·!4 4246 .2J1E-04 .235E-04 
C2 2.4 o.o 150.0 4590 .217E-04 4023 .209E - 04 3763 .203E-04 .209E-04 
84 2.4 o.o 162.0 3761 .1C1E-04 3431 .17.!.E-04 3207 .171E-04 .176E-01 
97 2.4 o.o 1so.o 3267 .141E-04 2742 .137E-04 2520 .1:.HE-04 • 136E·-04 
89 2.4 o.o 1n.o 266E .lO~E-04 21~7 .104E-04 1 CJ7c;' .lOOE-04 .104E-04 
92 2.4 o.o 210.0 2124 .747E-05 15?1 • 735E-05 1404 .673E-05 .71BE-OS 
94 2.4 o.o 2~2.0 1705 .552E-0'5 1234 .537E-05 107? .406E-05 .525E-0'5 
97 2.4 o.o 240.0 1478 .375E-OS 'i''56 .333E-OS 334 .345E-OS .368E-OS 
99 2.4 o.o 25e.o 1237 .23~E-0'5 70E .2HE-0'5 605 .213E-05 .232E-05 

101 2.4 o.o 276.0 1070 .139E-OS 532 .14CE-OS 326 .340E-0'5 .20BE-OS 



RUN t 31 OC:P, TEST N0.6r R1r 198 
CTACt~ 11 SlACt~ t2 STACt~ t3 40~~' our, CM, I:LE'J12:: 18 

HODC:L PROTOTYPE HODEL PROTOTYPE MODEL PROTOTYPE 
'.JEL, AT STACI'~ HT 1.74 M/S 14. '70 M/S 1.74 H/S 14.t;'C H/S 1.74 H/S 14.t;'IJ H./S 
EXIT VEL. 1.02 H/S 3.77 HIS 1.02 H/S 3.78 MIS 1.11 H/S 9.53 tt/S 
VOL. FLOW .15E-03tt3/S .12E·f-03tt3/C .1~E-03M3/S .12E-l03M3/S .15E-03M3/S .12Et03H3/S 
SOURCE STRENGTH .10Et06 • 53E f-05 .36Et05 
I: Act:; Gf.:OUt!It .l4El03 .15EI03 .nE•02 
CALIBRATION FACTOR , 46E-02 .24E-02 .17E-02 
STACI<: HEIGHT 39.12 CH 117.3~ H 3';'.12 CM 117.36 H 347.12 CM 117.3l. H 
!:>TACK DIAMETER 1.38 CM 4.14 H 1.41 CH 4.22 t1 1.32 CM 3.96 M 

AMF· LE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT <KM> {M) CM> <AREA> ( 1/H*H > CtlREA> ( 1/tt;tt ) <AREA> ( 1/HtM > ( 1/M*M ) 

e 2 • .') 126.0 t;'O. 0 3030 .13CE-04 2446 .12CE-04 2360 .132E-04 .133E-04 
11 2.4 105.0 90.0 3527 .167E-04 2913 .154E-04 2309, .15SE-04 .160E-04 
14 2.4 E7.0 S'O.O 4172 .204E-04 3522 .1CCE-04 3411 .11J3E-04 .195E-04 
17 2.4 69.0 90.0 4.S36 .231E-04 3962 .213E-04 3361 .219E-04 .221E-04 
20 2.4 51. 0 S'O.O 4~22 .24CE-04 4253 .22t;-E-04 4177 .237E-04 .23EE-04 
23 2.4 33.0 90.0 5397 .275E-04 4720 .255E-04 4643 .2ME-04 .265E-04 
2t. 2.4 15.0 90.0 5673 .2nE-04 4t;'C1 .2l';'E-04 4';'13 .2COE-04 .2BOE-04 b:I 
31 2.-1 -15.0 90.0 5713 .294E-04 5039 .273E-04 5021 .236E-04 .284E-04 I 
34 2.4 -33.0 90.0 5454 • 27';'E-·04 4774 .2SCE-04 4775 .272E-04 .269E-04 w 
37 2.4 -51.0 90.0 5134 .260E-04 4432 .242E-04 4457 .253E-04 .2S2E-04 "'-> 
40 2.4 -69.0 90.0 4587 .22CE-04 31J33 .211E-04 3945 .224E-04 .221E-04 
43 2.4 -87.0 90.0 4180 .205E-04 3560 .l?OE-04 3579 .203E-04 .199E-04 
46 2.4 -105.0 90.0 3562 .16'JE-04 2964 .157E-04 2963 .167E-04 .164E-04 
49 2' ., -126.0 90.0 2886 .130E-04 2303 .120E·-04 2339 .131E-04 .127E-04 
57 2.4 o.o o.o 4355 .215E-04 3l31J .11J5E·-04 3712 .210E-04 .207E-04 
59 2.4 o.o 12.0 4463 .221E-04 3735 • 200E·-·04 3304 .216E-04 .212E-04 
62 2.4 o.o 30.0 4725 .236E-04 4005 .215E-04 4071 .231E-04 .227E-04 
64 2.4 o.o 42.0 5102 .25CE-04 43';'2 .237E-04 4415 .251E-04 .248E-04 
67 2.4 o.o 60.0 5.475 .230E-04 4764 .257E-04 4785 .272E-04 · .270E-04 
69 2.4 o.o 72.0 5622 .2SSE-04 4923 • 266E····04 4923 .2SOE-04 .278E-04 
72 2.4 o.o 90.0 5.S94 .293E-04 4992 .270E-04 5005 .235E-04 .282E-04 
74 2.4 o.o 102.0 5704 .2S'3E-04 5075 .275E-04 49'72 .284E-04 .284E-04 
77 2.4 o.o 120.0 5574 .236E-04 4969 .269E-04 4322 .275E-04 .276E-04 
7~ 2.4 o.o 132.0 5240 .26.!.E-04 4l38 .2SOE-04 44'76 .256E-04 .257E-O~ 
82 2.4 o.o 150.0 4761 .239E-04 4180 .225E-04 3997 .227E-04 .230E-04 
84 2.4 o.o 162.0 4070 .1CJ9E-04 3504 .1C7E-04 3311 .187E-04 .191E-04 
87 2.4 o.o 180.0 3279 .153E-04 2745 .145E-04 2573 .145E-04 .147E-04 
89 2.4 o.o 192.0 2354 .123E-04 2320 .121E·-04 2142 .120E-04 .123E-04 
92 2.4 o.o 210.0 2222 .915E-05 1709 .871E-05 1529 .S42E-05 .S76E-05 
94 2.4 o.o 222.0 1732 .632E-05 1 "'"'"'" '"""" .602E-05 1055 .56CE-05 .600E-05 
97 2.4 o.o 240.0 1357 .41'5E-05 874 .406E-05 1713 .94SE-0'5 .SS7E-05 
9~ 2.4 o.o 25e.o 1079 • 2'54E-·05 '59C .252E-0'5 1';'04 .106E-04 .'51BE-0'5 



F:UN t 32 Q[p, TEST NQ.6, R2, 19S 
CTACt~ t1 :::TACt~ t2 STACt~ t3 40~!' OUT1 SH, BLEV13::1S-

MODl:L f'ROTOTYf't: MODt:L f'ROTOTYF'[ MOD[L f'ROTOTYf'E 
VEL. AT STACK HT 1. 74 11/S 14.90 H/S 1.74 M/S 14.90 H/S 1.74 M/S 14.93 H/S 
EXIT VEL. 1.02 HIS 0.77 M/C 1.02 H/S C.7C t1/S 1.11 H/S 9.5e H/S 
VOL. FLOW .15E-03J13/S .12Et03M3/S .1~E .. 03M3/S .12El-03M3/S .1SE-03H3/S .12E+OJH3/S 
SOURCE STRENGTH .10Et06 .S3E+OS .36Et05 
I:A CK G ROUNit .73Et03 • 24E·J 03 .15[·103 
CALIBRATION FACTOR • 4.SE-·02 .24E-02 .17E·-·02 
STACK HEIGHT 39.12 CM 117. 3~ H 39 .12 CM 117. 36 l1 39.12 CM 117.36 M 
STAcr; DIAMETER 1.38 CM 4.14 M 1.41 CM 4.22 M 1.32 CM 3.96 M 

SAMF'LE " y z RAW CONCEtHRAT I ON RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. A 

PT <r.:M) <to (t1) <AREA) ( 1/H*M > <AREA) ( 1/t1*M ) <AREA) ( 1/M*M ) ( 1/MtM ) 
" 

e 2.4 126.0 90.0 2916 .127E-04 2344 .117E-04 2264 .122E-04 .122E-04 
11 2.4 105.0 '70.0 3715 .173E-04 3105 .160E-04 3035 .167E-04 .166E-O·' 
14 2.4 S7.0 90.0 4370 .211£-04 3734 .1?5E-04 3649 .202£-04 .202E-04 
17 2.4 6?.0 S'O.O 4'739 .244E-04 4205 .225E-04 41n .234E-04 .234E-04 
20 :.L ., 51.0 90.0 5376 .269E-04 4713 .250E-04 4670 .261E-04 .260E-04 
23 2.4 33.0 90.0 5839 .2S'6E-04 5159 .274E-04 5077 .2E5E-04 .2ESE-04 
26 2. -~ 15.0 90.0 5?79 .304E-04 5232 .201E-04 5223 .293E·-04 .293E-04 b:' 
31 2.4 -15.0 90.0 sne .'300£-04 5253 .27~E-04 51?0 .291£-04 .290E-04 I 
J4 2.4 -33.0 90.0 5726 .2S?E-04 5043 .268E-04 5014 .2S1E-04 .279E-04 w 
37 2.4 -51.0 90.0 5509 .277E-04 404'J .257E-04 4007 .26S'E-04 .267E-04 w 
40 2.4 -69.0 90.0 5021 .24SE-04 4348 .22?E-04 4335 .242E-04 .240E-04 
43 2.4 -e7.o 90.0 4405 .21"3E-04 3757 .196E-04 3731 .207E-04 .20SE-04 
46 2.4 -105.0 90.0 3917 .1S5E·-04 3297 .170E-04 3268 .lOOE-04 .17BE-04 
49 2.4 -126.0 90.0 3273 .147E-04 2602 .136E-04 2657 .14SE-04 .143E-0·1 
57 2.4 o.o o.o 5408 .271E-04 4644 .245E-04 4714 .264E-04 .260E-04 
59 2.4 1.),0 12.0 5543 .27l7E-04 4767 .252E-04 4810 .269E-04 • 267E-0-1 
.!t::? 2.4 o.o 30.0 5005 .294E·-04 5045 .268E-04 5074 .285E-04 .2S2E-04 
64 2.4 o.o 42.0 6001 .305E-04 5252 .27S'E-04 52t2 .2?5E-04 .293E-04 
67 2.4 o.o 60.0 6207 • 317E-·04 5435 .2?2E-04 5454 .307E-04 .30SE-04 
l:-9 2.4 o.o 72.0 6213 .317E-04 5507 .2S'3E-04 5450 .306E-04 • 306E-O·' 
72 2.4 o.o 90.0 6037 .307E-04 5362 .23SE-04 5298 .29BE-04 .297E-04 
74 2.4 o.o 102.0 57Ce .2S'3E-O·' 5157 .274E-04 5070 .204E-04 .284E-04 
77 2.4 o.o 120.0 5430 .27SE-04 4862 .25SE-04 4743 .26SE-04 .266E-04 
79 2.4 o.o 132.0 5027 .244.'E-04 4444 .234E-04 4287 .239E-04 .241E-04 
82 2,4 o.o 150.0 4297 .207E·-04 3749 .196E-04 3551 .197E-04 .200E-04 
84 2.4 o.o 162.0 3678 .171E-0-1 3175 .164E-04 2949 .162E-04 .165E-04 
!J7 2.4 o.o 1ao.o 2899 .126E-04 2400 .120E-04 2182 .117E-04 .121E-04 
89 2.4 o.o 192.0 2316 ,S'lCE-05 1E28 .CC6E-05 1679 .CB4E-OS .S96E-05 
92 2.4 o.o 210.0 1767 .600E-05 1280 .SOOE-05 1133 .SoSE-05 .SS3E-OS 
94 2.4 o.o 222.0 1403 ,3?0E-05 S'04 .371E-OS 782 .365E-05 .37SE-05 
97 2.4 o.o 240.0 1076 .200E-05 597 .200E-05 518 .213E-05 .204E-OS 



fWN t 33 GEP, TEST NO.~, RO, 19B 
STACI"~ tl STACI'~ t2 STACI\ t3 40%• our, EM. DLEV14::1s 

HODEL PROTOTYPE HODEL PROTOTYPE MODEL PROTOTYPE 
IJEL. AT STACI\ HT 1.74 M/S 1-1. <;'£ H/S 1.74 M/S 14 • 90 11/S 1+74 H/S 14.CJE 11/S 
C~IT VEL, 1.02 M/S 8.77 l1/S 1. 02 M/!:; 3.73 M/S 1.11 H/S 9.53 MIS 
l,IOL, FLOW .15E-03M3/S .12EtOJH3/!:; .l~E-03113/E .12Et03H3/S .15E-03H3/S .12Et03tt3/S 
SOURCE STRENGTH t 10£+06 • 53El05 .36Et05 
BACt'\GROUND .34Et03 • 26Et-03 .24Et03 
cnLIBRATION FACTOR .45E-02 .24E-02 .17E-02 
STACI': HEIGHT 3'7.12 CM 117. 36 H 3S'.12 CH 117. 36 M 39+12 CH 117.36 M 
£TAn: DIAMETER 1.33 CM 4.14 H 1. 41 CH 4.22 M 1+ 32 CH 3.96 M 

~·AMPLE x y ., RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. b:I 
PT O::M> <M> <M> <AREA> < 1/MJ;:M ) <AREA> ( 1/tt;H ) <AREA> < 1/M*H > < 1/M*M ) I w 

8 . ·~ 126.0 S'O.O 3044 .173E-04 29~5 .150E-04 3053 .162£-04 .161E-04 ~ 
11 , ., 105.0 90.0 4340 • 202E--04 3394 .174E-04 3525 .139E-04 .1BSE-04 
14 .4 87.0 S'O.O 4020 .22';'E-04 3014 .1S'7E--04 3'i'DO .215E-04 .214E-04 
17 • 4 69.0 90.0 5237 .253E-04 4187 .21SE-04 4380 .23BE-04 .236E-04 
20 • 4 51.0 90.0 5681 .27?E-04 4554 .23BE··-04 4763 .260E-04 .259E-04 
23 .1 33.0 90.0 5923 .293E-04 4334 .253E-04 5043 .277E-04 • 274E·-04 
2e .4 15.0 S'O.O 6041 • JOOE·-04 4097 .257E-04 5121 .2C1E-04 .279E-04 
31 .4 -15.0 90.0 5997 .297E-04 4383 .256E-04 5066 .273E-04 .277E-04 
34 t 4 -33.0 S'O.O 572E • 2E2E·-O·!\ 45CC .240E-04 4795 .262E-04 .261E-04 
37 • 4 -51.0 90.0 5367 • 261E·-04 4296 .224E-04 4511 .246E-04 .243E-04 
-~o • 4 -~s.o S'O.O 4CE4 .233E-04 3057 .1S'S'E-·04 4054 .220E-0-1 .217E-04 
43 • 4 -87.0 90.0 4222 +195E-04 3293 .16BE-04 3472 .186E-04 .133E-04 
46 .4 -105.0 S'O.O 3430 .14'7E·- 04 2579 .12CE-04 ~713 .142E-04 + 1•10E-04 
49 .4 -126.0 90.0 2717 .103E-04 1948 • 934[>·05 2038 .104E-04 .102E-04 
72 • 4 o.o S'O.O 6147 .30£.E-04 5075 .267E-04 5354 .294E-04 .2E9E-O·!\ 



rwu 1 ::-1 GEf', TEST N0.6, R ~, 1~0 
STACt~ U STACI'~ t2 STACI'; 13 40:, our, e11, I:LElJlSt: 1£ 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACI': HT 1.74 tt/S 14. 90 M/S 1.74 M/~ 14.«;'B H/S 1.74 H/S 14.«;'C H/S 
(){IT IJEL. 1.02 H/S 0. 77 HIS 1.02 11/S B.7S HIS 1.11 H/S 9.58 M/S 
VOL. FLOW .1SE-03M3/S .12E·•03M3/S .16E-03M3/S .12Et03113/S .15E-03M3/S .12Et03M3/S 
SOURCE STRENGHI .!OEl-06 .53E+OS .36E•05 
BACt~GROUtlit .71E~03 • 27E·t 03 .24EI03 
CALIBRATION FACTOR .46E-02 .2-1E-02 .17E-02 
STACt~ HEIGHT 3i.i" .12 CH 11~ .. 36 M 39.12 CM 117. 36 M 39.12 CM 117. 3£. tt 
STACK DIAMETER 1.38 CM 4.14 H 1. 41 CM 4.22 H 1.32 CH 3.96 M 

!:flMf'LE x 'f .., RAW CONCENTF:AT IOH RAW' CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
F'T n:M> ( M > ()1) <AREA> ( 1/IUM > <AREA> ( 1/H*H > <AREA> ( 1/H*H ) ( 1/MtM ) 

B • 4 126.0 90.0 3741:1 .176(-0-1 3203 .163E·-04 3001 • H.4E-04 .16BE-0-1 
11 .-1 105.0 90.0 4335 .213E-04 3821 .198E-04 3701 .200E-04 .203E-04 
14 .4 E7.0 ~o.o 4959 .246E-04 4373 • 22'JE·-O-~ 4256 .232E-04 .235E-04 
17 • 4 69.0 90.0 5528 .27?E-04 4939 .260E-04 4803 .264E-04 .267E-04 
20 .4 s1.o 90.0 5754 • 292E-O·~ 5174 .273E-04 5021 .276E-04 .280E-04 
26 • 4 15.0 90.0 6272 .322E--04 5634 .302E-04 5493 .304E-04 .309E-04 
'31 .4 -15.0 c;-o.o 5?99 .306E-04 ~H37 .2eoE-04 5261 .2S'OE-04 .295E-04 D:I 
3·1 .4 -33.0 90.0 5497 .277E-04 4942 .260E-04 4796 .263E-04 .267E-04 I 
37 • 4 -51.0 90.0 5045 .251E-04 4492 .2'35E-04 43E2 .239E-04 .242E-04 w 
40 • 4 -69.0 90.0 4393 .213E-04 3371 .201E··04 3752 .203E-04 .206E-04 \JI 
43 .4 -·87.0 90.0 3647 .170E-04 314•J .160E-04 3052 .162E-04 .164E-04 
46 • 4 -1os.o 90.0 3093 .137E-04 2609 .130E-04 2520 .132E·-04 .133E-04 
49 .4 -126.0 90.0 2476 .102E-04 H'99 .S'64E-05 1 '759 .993E-05 .993E-05 
57 • 4 o.o o.o 4724 .232E-04 4079 .212E-04 4138 .225E-04 .223E-04 
59 • 4 o.o 12.0 4 t;'1 E .244E-04 4275 .22'3E-04 4305 .235E-04 .234E-04 
62 .4 o.o 30.0 5207 .260E-04 4550 .233E-04 4570 .250E-04 .250E-04 
~.4 .4 o.o 42.0 5494 .277E-04 4C49 .255E-04 4E21 .265E-04 .265E-04 
67 • 4 o.o 60.0 5712 .290E-04 SOS6 .26SE-04 5025 .276E-04 .27BE-04 
t9 • 1 (). 0 72.0 61fJO .317E-04 5585 .296E-04 541'J .29?E-04 .304E-04 
72 ,4 o.o 90.0 6201 .318E-04 5622 .29BE-04 5413 .299E-04 .305E-04 
74 • 4 o.o 102.0 6087 • 31 lE-O-~ 5535 .293E-04 5331 .294E-04 .300E-04 
77 • 4 o.o 120.0 5910 .301E-04 5336 .235E-04 5100 .281E-04 .289E-04 
79 . -~ o.o 132.0 5568 .261E-04 5130 .271E··O·~ 4735 .260E-04 .271E-04 
B2 • 4 o.o 150.0 5001 .24SE-04 4515 • 237E·-04 4188 .22SE-04 .23SE-04 
84 • 4 o.o 162.0 4202 .207E-04 3024 .19CE-04 350? .1B9E-04 .19SE-04 
07 • 4 o.o 180.0 3472 .160E-04 3043 .155E-04 2741 .144E-04 .153E-04 
99 • 4 o.o 192.0 2905 .127E-04 2·17? .123£-04 2194 .113E-04 .121E-04 
92 .4 o.o 210.0 2137 .S26E-05 1710 • 303E·-05 1499 .727E-05 .7S5E-05 
94 .4 o.o 222.0 1709 .570E-05 1263 .554E-05 1120 .512E-05 .5-18E-OS 
97 • 4 o.o 240.0 1348 • 369E·-05 930 .368E-05 819 .334E-05 .357E-OS 
99 .4 o.o 258.0 1068 .207E·-05 633 • 203E-·05 563 .lSoE-05 .199E-05 



RUH I 35 GEPr TEST N0.6r R3r 198 
STACI'~ 11 STACI'~ 12 STACI'~ t3 4oz, our, EH~ ~LEV16::1e 

MODEL PROTOTYPE MOI•EL PROTOTYPE MODEL PROTOTYPE 
VEL. AT STACK HT 1.74 H/S 14.98 M/S 1.74 M/S 14.c;'E H/S 1.74 M/S 1·L9E M/S 
EXIT VEL. 1.02 MIS 8. 77 MIS 1.02 H/S 0.78 MIS 1.11 MIS 9.'50 MIS 
t.IOL. FLOW .15E-03M31S .12E+03M3/:3 .16E-03M3/S .12E+03H3/S .15E-03H3/S .12Et03M3/S 
SOURCE STRENGTH .10Et06 .53Et05 .36E+05 
I:ACKGROUtHI .67E-t03 .17E->03 • S'CEl 02 
CALIBRATION FACTOR • 46E-02 .24E-02 .17E-02 
STf\ct: HEIGHT 39.12 CH 117.36 H 39.12 CM 117.36 M 39 .12 CM 117. 36 M 
STACK DIAMETER 1,33 CM 4.14 M 1. 41 CM 4.22 M 1.32 CH 3.96 M 

SAMPLE x y "T RAW CONCENTRATION RAW CONCENTRATION RAW CONCE NT RA TI ON TOTAL CONC. ... 
PT <l<M) ( 11) ( 11) <AREA> ( 11M:::tt > <AF:EA> ( 1/M:l:M > <AREA> ( 1/MtM > ( 1/M*M > 

B 2.4 126.0 90.0 3094 .140E-04 2600 .135E-04 2327 .129E-04 .135E-04 
11 2.4 105.0 90.0 3600 .170E-04 3106 .163E-04 2E32 .lSBE-04 .164E-04 
14 2.4 87.0 90.0 4172 .203E-04 3710 .197E-04 3396 .191E-04 .197E-04 
17 2.4 69.0 90.0 4580 .226E-0-1 4099 .21c;'E-04 3701 .213E-04 .219E-04 
20 2.4 51.0 90.0 4794 .239E-04 4325 .231E-04 3983 .225E-04 .232E-04 
23 2.4 33.0 S'O.O 5"7""'"' ...,, "" .27:E-04 41Jl2 .264E-04 4512 .255E-04 • 264E-04 
26 2.4 15.0 90.0 5509 .2SOE-04 5075 .273E-04 4608 .261E-04 .271E-04 t:xl 31 2.4 ·-15. 0 90.0 553~ .282E-04 504;'9 .274E-04 4655 .263E-04 .273E-04 I 
31 2.4 -33.0 90.0 5431 .276E-04 4961 .267E-04 4'532 .256E-04 .266E-04 w 
37 2.4 -51.0 90.0 51S'9 .262E-04 4'755 .25SE-04 4358 .246E-04 .255E-04 O'\ 
40 2.4 -69.0 90.0 4949 .24SE-04 4507 .241E-04 4106 .232E-04 .240E-04 
43 2.4 -87.0 90.0 4336 .215E-04 3930 .209E-04 3596 .202E-04 .209E-04 
46 2.4 -105.0 90.0 3827 .1B3E-04 33.Sl .17CE-04 3105 .174E-04 .17BE-04 
49 2.4 --126.0 90.0 3020 .136E-04 2533 .131E-04 2348 .130E-04 .133E-04 
S7 2.4 o.o o.o 4768 .237E-04 4166 .222E-04 4000 .230E-04 .230E-04 
59 2.4 o.o 12.0 4307 .240E-04 4207 .225E-04 4091 .231E-04 .232E-04 
t.2 2.4 o.o 30.0 5034 .253E-04 4475 .240E-04 4274;' .242E-04 • 245E-O·~ 
64 2.4 o.o 42.0 5357 .271E-04 4821 .259E-04 4601 .260E-04 .263E-04 
t.? 2,4 o.o 60.0 551]'5 .265E-04 5080 .273E-04 4777 .270E-04 • 276E-O·~ 
69 2.4 o.o 72.0 5712 .292E-04 5257 .233E-04 4853 .275E-04 .2S3E-04 
72 2.4 o.o S'O.O 56S'3 .2S'1E-04 5271 .2E4E-04 4818 .273E-04 .2E3E-04 
74 2.4 o.o 102.0 5440 .276E-04 5062 .272E-04 4547 .257E-04 .269E-04 
77 2.4 o.o 120.0 5201 .262E-04 4808 .258E-04 4302 .243E-04 .255E-04 
79 2.4 o.o 132.0 4706 .23CE-04 4409 .23.SE-04 3904 .220E-04 .231E-04 
82 2.4 o.o 150.0 4308 .211E-04 3916 .20SE-04 3428 .192E-04 .204E-04 
84 2.4 o.o 162.0 3684 .175E-04 3300 .174E-04 2847 .151]E-04 .169E-04 
87 2.4 o.o 180.0 3021 .136E-04 2627 .137E-04 2203 .122E-04 .132E-04 
89 2. ~ o.o 192.0 2506 .106E-04 2116 .lOEE-04 1758 .960E-05 .104E-04 
92 2.4 o.o 210.0 1925 .727E-05 1502 • 740E-·OS 1221 .649E-05 .706E-05 
94 2.4 o.o ~~2.0 1'507 • 48'5E-·05 10l·2 .4'J'5E-05 8'58 .439E-OS .473E-05 
97 2.4 o.o 240.0 1213 .314E-05 753 • 323E-·05 616 .299E-05 .312E-05 
99 2.4 o.o 253.0 990 .1S5E-05 52S .19BE-··0'5 434 .194E-OS .192E-05 



RUU t 3~ GC:f' TEST tlO. ·~, 4M·-c:'H 
CTACt: 11 z·r ncr. tz CTACt: t3 100%10UT1£LC:R01!!1£:1~C 

HOitC:L f"ROTOTYf'E MOitEL PROTOTYPE t10ItEL PROTOTYPE 
1.IEL. AT CTACt~ HT 1 • 7 ~ M/C 1 ·1 •CJD H/S 1.74 H/C 1 ·!t. '78 tt.'C 1. 7'l H/!:: 1~.CJO H/S 
C:XIT '.'EL. ~.32 t1/: 1?.?0 H/!:: ~.3~ tt/S 20.42 H/S 2.s~ tt/~ 22.00 H/S 
l.'OL • FLOW .35E-03H3/C .27E+03H3/S .'37t-03H3/S • 2?E ·t 03113/S .35E·03H3/S .27EJ03t13/C 
COURCE :TREMGTU .10El06 • 53El-05 .3~E.f-05 
I'ACt~GROUtlII .c;',H:: i 03 .2u::o3 .2or::o3 
CtlLIPRATIOt! FACTOR • ·11E -02 .nE .. 02 .15E-02 
CT1'\CK HC:IGHT 3'7.12 CM 117. 3i tt 3'7.12 CH 117.36 tt 3'7.12 CH 117. 3l t1 
!::Tt1CK DiflMCTER 1.30 CH 4.14 H 1 •. u CH 4.23 H 1.32 CH 3.96 " £·~!1f'!..[ v y .. RAW COHCENTRATIOtl RAW CONCEtlTRAT ION RAW COHCENTRATIOH TOTAL cottc. , .. 

<H> PT < t~M > (H) <AREA> ( 1/H1:t1 ) ( AF:EA > ( 1/H;H ) <AREA> ( 1/HtH ) ( 1/HtM ) 

1~ 1. :.! t.o.o o.o 1"""'"" ~-, .H3E OS c;'ll. .1'50E 05 1151 .213E-0'5 .HS'E·-0'5 
1'7' 1.2 :rn I 0 (). 0 1S34 .201E-OS 1235 • 210E:-os 1727 .:H2E-OS .253£-05 
~I) 1. 2 15.ti o.o 1 ........ .., ,..,.., .223E-05 13 ~2 • 2HE· 0'5 1C71 .375E-OS .274;'E-0'5 
:1 1. 2 ' .. 5 o.o 10';'9 .21.SE-05 1302 • 232E ·O'S 17?4 .3S7E-05 .26SE·-05 
"'"' 1.2 0,0 o.o 1224 .t.31E-Ol ~02 • E.3SE OL. 7·10 .121£-0'5 .E~3E-Ot. 53 1.2 ...... 7.5 o.o 1S20 .1?3E-05 122·1 .21oE-05 16.S2 • 328£·-05 .2.tt7E-05 
~1? 1.2 -1s.o o.o 1753 .1S3E-05 1117 .1~47E- 05 1570 .3047E-OS .230E-0'5 

2% 1.2 ···30.0 o.o 15M .1-\0E-05 '72'3 .152E·-05 1301 .247( 05 .179£-05 
1.2 --~o.o o.o 1211 • 605E ··06 531 .t.SIOE-06 739 .1:?1E-05 .S33E-06 
1. 5 :!O.O o.o ~52? .JSSE .. 05 1?.S4 • 373E-05 25lS .S24E-05 • 41SE-0'5 

:!£ 1 ''5 15.0 o.o 2-,57 .342E-05 1C'l1 .357E .. OS 2·~5~ .so~c:-os .~01£-0'5 
r\t;lo 1.5 o.o o.o ~376 .323£>05 1007 .339E-OS 23..s.4 • 4S5E-·OS .33:?E-0'5 3o 1. 5 -1'5.0 o.o ~20~ , 2EME-05 1l.04 .2~'.!..E- 05 21447 .43::'E-OS .3'39£-05 to 31 1.S ·JO.O o.o 1 ';' ~ :3 .22.SE-05 131.S .23SE-05 1S11 .3.SlE-05 .273E--05 I -Y'"l> 1.e ~·o .o o.o #'\I"\..,..., ,300E-05 1 '"'"" .301£-05 10547 .372E-05 .324£-0'5 .:; .; •.:.~.,,,, .., ...... ..,. w 

1.3 60.0 o.o 2'790 . u n:-05 21S9 .421E-05 2599 .53SE-05 .458£-05 ....... 
3~ i.e 30.0 o.o 20'75 • 441E- 05 ""'"""""'"" .451E-0'5 2CJ02 .£.06E-OS .4S'SE-OS ~_,,,.,;.., 

?5 LS 15.0 o.o 2?1S .H6E·-05 2'330 • 450C ··OS 2?2S .612E-05 .502E-05 
'!t 1. c o.o o.o 2030 .42l.E-05 2~·~::! .432E·· 05 2C1'J .5C7E-0'5 .4C1E-05 
:3~ 1.s -30.0 o.o 241'5 .332E-05 1739 • 33.SE ··05 2390 .491E-05 .3S5E-OS 
3~ 1,8 -c.o.o o.o 1839 .202E-0'5 11?5 .20~E-0'5 1620 • 31CE-OS • 2·13E-OS 
10 1. !:? ··?O,O o.o 1Z71 • ?66E·-06 700 .104E-05 917 .161E-05 .120E-OS 
41 2.1 30.0 o.o 3353 .S·HE-0'5 ""...,,..., 

'-I \J _. .543E-OS 3'31 'J .l??E-0'5 • SS'SE·-05 
·12 ::?.1 15.0 o.o 3277 .527E-05 2723 .S35E-OS 3329 .701E-05 .5S7E-0'5 
·13 2.1 o.o o.o :3242 .SlCJE-05 2l37 .516E-05 3:!£.7 .lOSE-05 .snE-os 
11 ::! • 1 --15 .o o.o 3055 .477£-05 2·H3 • 474£·-05 3120 • .S55E-OS • 534E--OS 
~5 2.1 -·30 .o o.o 2750 .40CE-05 212£. .407£:-05 275£. .573E-05 • 4£.2E-·OS 
~6 :!, -II 120.0 o.o 2554 .3.S4E-05 1355 .350E-05 1342 .36SE-05 .360E-OS 
"'." 2. -1 S'O.O o.o 3155 .4?9E-05 z,rn2 .403£-05 2614 .541E-05 .'5071:-05 
~s 2. ·1 60,0 I.).() JSS2 .S?.SE-05 2'747 .SS2E-05 3457 .730E-05 +635E-05 
·1 C? 2. ·~ 30.0 o.o 36l4 .£.14£-0'5 3064 .£.OlE-05 3612 .7£.SE-05 .661E·-0'5 
51) ::?. 1 15.0 o.o 3.SS2 .618£-05 3079 •• st OE-05 J631 .7SOE-OS .66SE-05 
51 2 .. ~ o.o o.o 3576 .594£-05 301E .'5S'7E··05 31.d .. 'i' .77CE-05 .655E-05 
5::! ., . ~ -··15.0 o.o 3276 .527£-05 2690 .S27E-·OS 3354 .707E-OS .SS6E-05 
53 2:4 -3010 o.o 2S'£6 .461£-05 235:;' .456£-05 3021 .l32E-OS .SHE-0'5 
54 ::!, 4 -6(L0 o.o 2410 .331E··OS 1060 .3S1E-05 2250 .460E-OS .3SOE-05 
S5 2.4 -S'O,O o.o 1641 .15CE-0'5 ......... .1621:-0'5 1175 .21S'E-05 .179E-05 I 4J-. 

56 2.1 120.0 o.o 139? .lOJE-05 707 .10.SE-05 867 .1SOE-OS .119E-05 
5:7 2.7 'J'0,0 o.o 3394 .553E-05 2715 .532E-05 2E23 .SCCE-05 .S'57E-05 
se :? '7 45.0 o.o 3306 • 646E·-05 :an • 634E·-OS '3607 .764E-05 .6SOE-05 
SS' 2.7 ~2.5 o.o 3822 • 650E- OS 3230 .642E-05 37'56 .797E-OS .6S'SE-0'5 
60 2.7 o.o o.o 3677 .617E·OS 3054 .604E-OS 3636 .not-os .663£-05 
61 2.7 -2~.5 o.o 3316 .536£-05 2l-E1 .S2SE-05 32.H .£.£6E-05 .'5E1E-0'5 
!2 2.7 -45.0 o.o 2911 • 444£-·0'5 2·~62 .479E-05 3665 .777E-05 .565E-OS 
63 2,7 -S'o.o o.o 2050 .2SOE-05 1355 .243E-05 1£.03 .315E-05 .269E-0'5 



11Utl I 37 DEF' TE:::T tlO. 1, 10H 15M CTACt: tl !::TACt; 12 ST :\Ct: 13 1oo:~ouT,DLCR03::18,17C 

t10DEL Pf.:OTOTYF'E MODEL PROTOTYPE HODEL PF:OTOTYPE 
'.'EL, AT CTACK HT 1.7-1 H/:: 1 ·'.. c;'O H./!:: 1. 7 ~ H./S 1-~.c;'C H/!:: 1.7-~ H/S 1·1' .. c;'C H/~ 
C~IT '.'EL, ~.3~ H/!3 1?.'i'O H/S 2 .. 37 tt/~ 20. 42 tt/::; 2. 56 H/S 22. 00 tt/::; 
'.'OL. rLOW • 35E- 03H3/::; • 27E I 03tt3/::; • '37E· 0'3tt'3.'::; • 2~E l 0'3H'3/::; • 3SE 03tt3.'C • 27E I 0'3tt3/Z 
COUF:CE STRENGTH .10E!06 .53El05 • 3.!.E 1·05 r:r.ctarnoutrn .14c:o-~ .O.!.Cl0"3 .73[103 
CALIBRATION FACTOR .41E-02 .22E 02 .15E 02 
STAct: HEIGHT 37.12 CM 117. 3.!. M JS'.12 CM 117.'3.!. tt 347.12 Ctt 117.3l M 
STtict:: [II AHETER 1. 33 CM 4.H M 1. H CH 4.23 tt 1 • 32 CH 3.';'6 tt 

SAMPLE v y ... r-:Aw CONCctHRATION RAW CONCENTRATION RAW CONCCNTRATIOt! TOTAL CONC; ·'·· "" PT <1<:M) (M) CM> <AREA> ( 1/M*H ) L~F:EA> ( 1/tt:t:tt ) C AREA> ( 1 /Hitt > ( 1/MtM ) 
t '~ 3 .. 135.0 o.o 2138 .165[· 05 H.74 .173[ 05 1117·1 .1.!.7E·05 .16CE- 05 
!;5 3. ?O.O o.o ~327 .U3E ·OS ~O'? • -~'33E ·OS 2053 .477E-05 . H7E·-OS 
!:.!:. 3. -15.0 o.o -120c;' .l.33[ 05 "'Yn'"\"""I .l'30E 05 -11'37 • 7l·~E· OS .lo75E-05 wu .... ., 
'-.9:' 3. 22.S o.o 4345 .66JE-05 ~c;'S~ .650E-05 4300 .O!OE·-05 .712E-05 te 3. I). 0 o.o ~53~ .255[05 2118 .2.!.7[ 05 2252 .:H1E··OS .2C7E-0'5 
!;') 3. ··::!2.5 o.o HH .. H7E ·05 3735 • ,!;1 OE 05 un • 7nE ·-05 • 667E-·05 
71) 3" ·-45 .o o.o 3.!.07 • ·1c;'7E 0'5 '31 CS' • 4S'·1[ 05 3'552 • .!.33E-05 .540E·-05 
~~ 3. -90.0 o.o 277~ • JO'JE ·05 ~323 .310E 05 25~t;' • 403E·-05 • 340E-·05 

3. -135.0 o.o 1 S'7C .12c;'E 05 1-:'IC7 .1'33E 05 15.!.0 .lC~E-05 .14':'.'E-05 
7:3 3. ~5.0 o.o 1310 • .S55E-05 3';'23 • .S50E 05 H75 .772E ·05 • .S'?2E-05 
71 ~. 22.5 o.o -1412 .6C5E 05 ·~O 1l • .!.7.'..E 05 4 .!\11 .El25E-0'5 .. 7~SE-05 tf ....... 3. o.o o.o ~ ~:J:l • 6?6E-·05 40:37 • ~05E ... 05 4460 .336E-0'5 • 73SE-OS -~ 
7t.. 3 .. - 22 .'5 o.o 4225 .~3lE 05 "3007 .l25E 0'5 41-H .n5E-os • l· 75[-· '..''5 w 77 J, .. 15. 0 o.o 3700 .537E ··05 33-1'5 .527E 05 35'50 .632E-05 .5l5E-05 00 7S :!,. 1co.o o.o 2007 .135[>- 05 1530 .142E 05 1312 .131E-OS .l!lE-0'5 
79 3. 135.0 o.o 2000 • 31-1E ··OS 2346 .31'5E 05 215l • 320E ·-05 .317E-05 
St:! 3 .. c;'O .o o.o 3.!..c;':! .51.!.E-05 ..,.r\...,#"\ .'512E 0'5 3:!30 .Sl.2E-05 .'530E-05 tJ .. , .. 

Cl 3. -15.0 o.o 1270 .M6E-05 3t;'6'i' .6.!.0E .. 05 ·~204 .77'JE-05 , 6'J4E-05 
£2 :!. "'"' C' ...... ,t,..l o.o 4534 .70lE 05 41-10 • l!J~.E 0'5 4-1-17 .C33E-0'5 • 7-14E-0'5 
01 J, -22.5 o.o 42H • 63·1E-0'5 "T,l"\"T 

w~ J.., .622E 05 rn77 ."?SOE-OS • .S68E-05 
C5 -, ... 4'5. 0 o.o 3CCO • 5'5CE·· 0'5 3130 .S!l'5E 05 3.!.-4;''3 • 6.!.-'lE- 0'5 .5£c;'E-05 
C.!. 3: ·?O.O o.o 30~2 .37~E-OS ~~03 .370E 05 2701 • 4.!.0E-05 .401E-0'5 ec 3 t -·lCO .O o.o 1.!.05 .-HSE· Ol 111l • '5113[ 06 1on • C1£E-·Ol • l.OlE-·O.!. 
Cc:' 3. .so.o o.o 4332 • 660E ··05 "Tl"\,.,, 

WJ'._W .651E·05 1000 .60'JE-06 • ·160E-0'5 .,,., 3 • 30.0 o.o H':'.'6 .l.S'7E· 05 40S'O • .!.05[ 05 4"""' .... • ElOl·E- 05 • 7~«;'E-·C1 5 9i 
.,,,,._, 

3. o.o o.o ·1515 .702E-0'5 4075 .602E-05 4333 .307E-05 • 7JOE-0'5 
""' J. ·-30 .o o.o HlS' • 62-1E- 05 3730 • .!.OS'E 05 3c;':!7 • 71GE-·05 • 64c;'[···')5 
93 3. ·60.0 o.o 3690 .515E-·05 3220 .501E-05 3304 .SS'SE-05 .536E-05 
S' 1 ~ . 1co.o o.o 2334 .20S'E ·05 1El10 .21oc: 05 1 '"'"" ... ...... .200E-05 .20l.E-0'5 
~5 , . 120.0 o.o 33.S'] .H3E .. ·OS 2S'11 • 435E ·-OS 2716 .HSE-05 • HlE-05 
96 4. t.o.o o.o 4""" I""\' ........ .U7E-05 ~c;'·10 .l55E 05 3c;'S'1 .7'31E- 05 .H~-1E-05 
?7 4. 30.0 o.o HOO • 6?4E-·05 4003 .6:J4E-OS 4241 .707E-OS .721E-05 
~8 4, o.o o.o H2S • .!.ClE· OS 400? .llCE 05 422:! .7C3E-05 .710E-05 
99 , . ··30.0 o.o 4111 .610E ··05 ~ , ... .,. .577E 05 3324;' .6'75E-05 .~33E-OS t.1'6.>I W 

101 4. -1:0.0 o.o 2255 .lS'lE-05 1774 .1174E· 05 1C01 .240E-05 .2ocE-05 
102 , . ·130 .o o.o 1001 .300E-06 1306 .'i'46E-06 12';'0 .126E-·OS .103E·-·OS 
1C•3 _,. lO,O o.o HH. .67S'E-05 J'.:'C1 .ll2E·05 4000 .733E-05 .6'71E-05 
101 1. :rn .o o.o 4563 .713E .. OS 4116 • t.'llE ·05 4231 .705E-OS • 729E ···05 
105 4. o.o o.o 4422 .~01E-05 4003 .ll7E 05 4131 .7l2E-05 • 703[·· 05 
10..S 4. ··30.0 o.o 4070 .601E-·05 3647 • 5'>'1E··-05 37S'3 • ~tl6E·-05 .626E .. ··05 
107 4. ·-60 .o o.o 372l .S2'3E-05 '325E .501JE 05 3377 .5c;''3E-05 • 5-HE-05 
103 4. 120.0 o.o 2750 • 303E ··05 2200 .301E-05 2006 .206E-05 .297E-OS 
109 ·~. 120 .o o.o 351'3 .475E-05 3043 • lll-3[ 05 ".,.,.,. .-151JE-05 .46'5E-05 .. ,, .I w 



HUN I 33 OEf' T[ST tf0.-1r 11l1·1~M 
CTACt~ tl STACt~ t2 CTACt:; t3 1ooz,our,DLER04::1e,1~E 

tt0[1[L rROTOTYrE HO[IEL PROTOTYPE HOD[L PROTOTYPE 
VEL. AT £TACK HT 1.'74 t1/S 14.90 11/C 1.74 H/C 14.<JC H/C 1. 7-~ H/C 1-L9C H/C 
CXIT VEL. 2.32 t1/~ 1?.93 MIC 2.J7 M/C 20.42 MIC 2.56 H/C 22.0C t1/S 
VOL. FLOW .3SE-0'3M3/C .27Et03t13/S .J7E-03t13/£ • 2?E·t 03113/C .JSE-03113/S • 27[·103t13/C 
:30URCE STREtlGTH .10Et0.S .szE:os .3~£105 
I:ACt:GROUND .11E·t 04 .t.7Cl03 .40[103 
CALI~RATIOtt FACTOR • HE ·02 .22E·02 .15£ ·02 
STACK H£IGllT 3C:.'.12 CH 117. 3.!. t1 39.12 CH 117.3.!. t1 3S'.12 CH 117. 3.!. H 
STACK DIAHETER 1. 3S CH 4.14 H 1. 41 Ctt 4.23 tt 1.32 CH 3.?6 M 

SAMPLE x y .. RAW CONCttHRAT ION RAW CONCC:NTRATION RAW CONCE:tHRAT ION TOTAL cone • ... 
PT o·:M > 01> (t1) <AREA> ( 1/tti::tt ) <AREA> ( L'M:::tt ) <AREA> ( 11tt:rn ) ( 1/H*M ) 

73 3. '3 45.0 o.o 4317 .7Z4E·OS ·1005 .709[ 05 4113 .032£·05 ,:'54£-0S 
z~ 3,3 22.s o.o 4..,.,., .n:JE-05 4071 .723[·05 H75 .aSOE·-05 • 769E·-OS ..., , , 
, .J 3.3 o.o o.o 42b3 • 712[- 05 3950 .:.'77C: OS -~234 • C51JE ·· 05 .7SSE-05 
76 3.3 -22.s o.o 4003 • 673E-·05 3740 .t.S~E-05 4043 • S20E·-05 .715£-05 
77 3.3 -45.0 o.o 3007 • GOc:.'E· 05 3461 , 5c:.'3E OS J732 • 7-1t.E-05 .6-H'E-C•5 
73 3. 6 130.0 o.o Z064 .215E-05 1604 .:Ut.E-05 1346 .:.U2E-05 .215E-05 
79 3. £. 135.0 o.o 2040 • 3'J'3C:· 05 24l.3 .302E 05 2101 .JC:IJE-05 .3S'1E-05 uo 3.6 90.0 o.o 3057 .420E-·05 3510 .t.05E-OS 3402 .672E-OS .632E-OS 
81 3.6 45.0 o.o 44~2 .750E-05 40?8 .72'i'E 05 4182 .D47E-05 .nsE-os 
S:? :L6 22.s o.o 4·153 .?SSE-OS H1'i' .7J'3E 05 4312 • 070E·-05 .7S7E-05 
83 316 o.o o.o 4371 .73.!.E· 05 40-~3 .717E 05 42S'7 .onc:-05 .774E-05 
fM 3.6 ·-22 .s o.o -HS2 , 607E-·05 37'.:'4 • l.l.4E·-05 4033 .814E-05 .721E-05 b;j es 3.6 -45.0 o.o 3037 .£.1:.E··OS 34% ,,!,OlE 05 3717 • 743E-05 .652E-05 I 
S!. 3.6 ·-90.0 o.o 3061 .H1E-OS 2677 .431[··05 2050 .549[-05 • 473E·-OS w 
B7 3. £. -135.0 o.o :uc5 .24JE 05 1 ... 0 ... .240E 05 1C2l. .31S'E-05 .267E-OS '° ,f ., ./ 

SB 3.6 -100.0 o.o 1~03 .11 u:-os 11?5 .112E·OS 1113 .160C: -05 .123E-05 
89 3,9 £.O .o o.o 4340 .nS'E 05 4018 • 712E 05 4010 .ClOE-05 • 750E·-05 
!>O 3.9 ::rn. 0 o.o 4214 .701E-05 3071 .6COE-05 3960 • 7'77E·-05 .726E-OS 
91 3.S' o.o o.o 43<;'0 .741E-05 40-11 .71lE OS 4230 .ClOE-05 .?71E-OS 
92 3.? ·30.0 o.o 41'7S • .S97E-05 3042 • l.7 ~E -OS 4010 • l.HOE-05 • 726E··-0'5 
93 3.9 -60.0 o.o 370~ • s:nt:· os 33H .s.!.n: · os 34«;.'3 .6r.'3E-05 .£.1SE-OS 
95 -1.2 120.0 o.o 3355 .S07E-OS 2?';'·4 .4'74E-05 2741 .S24E-05 .sosE-os 
96 4 r\ ...... £.o .o o.o 4330 .n~E· 05 3??4 .70.!.C: OS 4050 .010£-05 .750E-05 
97 L2 30.0 o.o H07 .745E·-05 -4057 • 720E-·05 410':i' .S31E-05 • 7HE--OS 
98 -L: o.o o.o 4:.v:n • 74:E-·OS 4012 .717E OS .!\llO .04-'\E-OS .767E-05 
99 4.2 :rn. o o.o -1163 • .S91E-05 3014 .663E-05 3951 .795E-05 .717E-05 

100 -1.2 -t..o.o o.o 3710 • SCc:.'E· 05 3'353 .570(·05 3!\'54 .6C!\E-05 ,l.HE-05 
101 ·L2 --120.0 o.o 2.S36 .356E-05 22';'2 .345E-05 2290 .423E·-05 .374E-05 
102 4,2 -lEO,O o.o 1733 • 141£-05 1 "'"' t .142E···OS 1 "' ...... .l'i'.SE-05 .160E· .. 0'5 ....... !;.' ... , J 

103 LS .so.o o.o 37·19 .5'7.SE-05 3369 .S74E 05 3443 .6C2E-05 •• H6E-05 
101 tl.S 30.0 o.o 41-17 ,6ClE·05 3704 .l..l..2E 05 307'>' • 77t;'E- 05 .70CE-OS 
105 4. 5 o.o o.o 4:rno .noE-05 4073 .723£-05 4113 .SJJE-05 .7.S4E-05 
10,!. 4,5 -::rn.o o.o HSO .754E-05 40«;.'3 • 727E· 05 41-~3 .C3CE-05 • 773E>05 
107 "LS -60.0 o.o 42?4 .719E-·05 374& • l.'76E -05 3069 • 777E·-05 .730E-05 
10£ 4.e 1co.o o.o 2353 • 201E-·05 1'.;'55 .274E· 05 1593 .2G7E-05 .274E-·05 
109 4.S 120.0 o.o 359? • 562£·-05 3214 .S-HE:-05 2?00 .560E-05 .554E-05 
110 4,e 60.0 o.o 43t.S .735C: 05 -101-1 .711E 05 3'i'OO • 7C-1E-05 .7-13E-05 
111 ·LS 30.0 o.o H73 • 761E-·05 HU • 732£: -05 4075 .320E·-05 .773E-05 
112 ·1.S o.o o.o 441? .747£-05 4004 • 72:.E ··05 .rns1 .319E-05 • 7.S3E··05 
113 4.8 -30.0 o.o 411«;.' • £.OOE-05 .., .... , ... • .!.S7E-05 300£. .7l3E-05 .691JE-05 ""' ~.., 111 ~.3 ·-60.0 o.o 377l> • 602£-·05 """''"''"" .577E ·OS :'.:427 .67SE-05 .619E .. ·05 ..,,...,,"' 
11'5 ·1.£ -120.0 o.o 2CC2 , .!IOOE- 05 25~1 .3'i'4E 05 ZUS' .457E-OS , H::'E-05 



SAMF'LE 
f'T 

1 
2 
3 
4 
5 
6 
7 e 
p 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
21 
22 
23 
25 
26 
27 
23 
29 
:!O 
31 
32 
33 
3-1 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
49 

r~UN l 3';' 

VEL. AT STACK HT 
C~IT VEL. 
VOL, FLOW 
~OURCE STRENGTH 
BACKGROUND 
CALIBRATION FACTOR 
STACK HEIGHT 
STACK DIAMETER 
Y. n: M > 

.3 

.3 

.3 
• 3 
.3 • .s 
.6 • .s 
,!., 
• .s 
.6 
,!:, 
.S' 
.9 
.9 
.9 
.9 

1.2 
1. 2 
1. 2 
1.2 
1.2 
1.2 
1.2 
1 • '5 
1. 5 
1.5 
1. 5 
1. 5 
1.3 
1.e 
1.3 
1.E 
1. 3 
1.E 1.s 
1.e 
1.3 
2 .1 
2.1 
2 .1 
2.1 
2.1 
2.4 

y 
( t1) 

15.0 
7,5 o.o 

-7.5 
-15.0 
30.0 
15.0 
7.5 o.o 

·-7.S 
-15.0 
-·30.0 
15.0 
7.5 o.o 

--·7.S 
-15.0 .so.o 

30.0 ..., .,. 
, •..J o.o 

-7.S 
-30.0 --.so.o 
30.0 
15.0 o.o 

-15.0 
-30.0 
90.0 
60.0 
30.0 
15.0 o.o 

-15.0 
·-30. 0 
-60.0 
-90.0 
30.0 
15.0 o.o 

-15 .o 
-30.0 
30.0 

... ... 
(H) 

o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

CTACt~ t1 

ttODEL 

1,74 H/S 
1.02 H/:3 

.15E-03113/S 

.10Et0.S 

.77[103 

.41E-02 
3~.12 CH 
1.33 CH 

r.:t~w 
<AREA> 

'JOS' 
S.S5 
C\ I-, "''"', 302 
C32 

1520 15 ( r\ 
15i4 
1502 
1614 
1442 
1261 
2054.' 
2737 
2'711 
2~77 
2637 
3264 
'7E}"1"'' 4o12 
34Jl.5 
3397 
.,"'"'""' 2330 
4'""""'"' 
4<}03 
4542 
4200 .,n0 ... 3463 
4504 
5153 
51£,6 
5053 
46c::'3 
-4151 
2730 
2324 
5401 
5374 
5212 
4399 
4556 
5421 

f'F:OTOTYPE 
14.'JC H/C ,., .,., H 'S 

.12[-i-03113/c 

11 ·., .. , , 11 
4:14 H 

CONCENTRATION 
< 1/H*H > 

'""0 'E 0' 
:h?E-0~ 
.4'JOE 06 
.5.S7E-·06 
.307E·· Ot,, 
• 335E·-05 
.407E· 05 
• 40:JE·-05 
.417E .. 05 
.434E-05 
, :HSE .. 05 
• 252E ··05 
.10CE 0-~ 
.101E-04 
• 'J'l?E- 05 
,';'S2E-05 
,?t,,1E-05 
.120E·-04 
.15CE-04 
.167E·-04 
.165E-04 
.1.SlE-04 
.12.!.E·-04 
• SOJE·-05 
.20-1E·04 
.213E····04 
.1'74E-04 
• l:llE -04 
.1.SOE 04 
.137E-04 
.1 S'2E· 04 
.22.SE-04 
• 22.!.E- 04 
.221E-04 
.202E ·04 
.17-4E-04 
.101E-04 
.300E-05 
• 23S'E·- 04 
.237E-04 
.22S'E-04 
.213E-04 
.195E·04 
.240E-04 

CTACK t~ 

HODEL 

1. 7-1 H/S 
1.01 H/:3 

11.!.E-03HJ/::; 
• 53E !·05 
.1CE:03 
.22E·02 

3?.12 CH 
1.-U CH 

RAW 
< f-iREA > 

~("\..., 

252 
2.!.4 
261 1n"'\' 
oH 
053 
365 
C55 
396 
755 
574 

2001 
1942 
1S'l7 
1:3n~ 1c7i 
2503 
3034 
3163 
314S' 
3000 
2~2S' 
1655 
3CIJ.!. 
4054 
3713 
3472 
3100 
2715 
3700 
432'i' 
-!\3£,3 
4252 
3'JO.!. ...... ...,0 
1%7 
1H2 
-H.0'5 
4622 
44S'7 
4273 
3002 
-4.!;35 

PROTOTYPE 
14.90 H/C 
C.73 H/:3 

.12E103HJ/:3 

117.3.!. H 
4.23 H 

CONCENTRATION 
< l/H:M > 

.150E 05 

.337E-06 

.397E·06 
• 302E·-06 
.OOOElOO 
.316E-05 
.332E OS 
.330E-OS 
.333E 05 
• 353E·-OS 
.2C3E 05 
.203E-05 
• 47-~0E 0'5 
.071E-OS 
.C:SS'E 05 
.S47E····05 
.CJ~[ 05 
.115E 04 
.141E 04 
.140E-04 
.147E 04 
.1HE-04 
.111E 04 
.72'JE-05 
.1 C-'~E·· 04 
.1 'J2E -04 
.17'5E 04 
.163E-04 
114'5E 04 
.125E-04 
.1nE· 04 
• 20SE-·04 
• 207E 0·1 
.202E-04 
.1E:4E .. 04 
.150E-04 
.C94E 05 
.723E-05 
.2H'E-04 
• 220E -0·4 
• 21-'\E 04 
.203E-04 
• 17c.:'E 0-~ 
.221E-04 

CTACt; t: 
HODEL 
1. 7-!l H ::; 
1.11 H ::; 

.1:SE-03H3 Z 
• 3~E 1·05 
.1:SE·I03 
.15E ·-02 

JS'.12 CH 
1.32 CH 

RAW 
<AREA) 

264 
200 
224 
212 
111 
7H 
C07 
325 

10C1 
925 
'"""O 544 

2001 
1N4 
1 S'lO 
1?14 
1CIJO 
2-445 
3014 
3107 
3200 
3127 
2-~79 
1656 
3?0'5 
4103 
3747 
3543 
31~3 
1647 
3~CJ 
4327 
-~3'J4 
4205 
3'J34 
3437 
20-~0 
1636 
;~539 

4716 
H2C 
40?3 
'3021 
4614 

PROTOTYPE 
14.S'C H/C 

'i'.53 M/S 
.12E103MJ/C 

117.3.!. M 
3.96 H 

CONCENTRATION 
< 1/H:M ) 

• .!.O!lE-Ol 
.273E-06 
, 377E·- 06 
• 335E·-06 
• OOOE-100 
.JOOE-05 
.340E·0'5 
.350E-05 
.402E-OS 
.401E-OS 
,JOlE-05 
.205E-05 
.CJS'CE-05 
.'i'27E-05 
.'714E-05 
.911E-OS 
.CS'c;'E-05 
• ll';'E-04 
.1-H~E-04 
.157E-04 
.157E-04 
.154E-04 
.120E-04 
.773E-OS 
.1NE-04 
.204E-04 
.1C.!.E-0-1 
.17SE-04 
.15.!.E-0-1 
.774E-OS 
.132E-04 
.216E-04 
.21CJE-04 
.213E-04 
.1S'5E-04 
.170E-04 
• S'76E-O:S 
.noE-05 
• 227E-·04 
.236E-04 
.221E-04 
.204E-04 
• H'OE- 04 
.230E-04 

OEP TEST N0.6, 1M-7H 
40:,ouT,DLERo:s::1c,1~e 

TOTAL CONC, 
( l/HtM ) 

.9~5E-O.!. 
, 363E·-06 
• 427E-N· 
.427E-06 
.102[·-0l 
.336E-OS 
.35<7E-05 
.365E-OS 
.410E-05 
• 395E-.. 05 
.30~E-05 
.220E-05 
.100E-·O·' 
.S'3.SE-05 
.923E-05 
.912E-0S 
.SS'CE-05 
.121E-04 
.14~E-04 
.157E-04 
.15£.E-04 
.153E·-04 
.119E-·O 4 
.770E-05 
.1 S'4E·-04 
.203E-04 
.1C5E-O~ 
.173E-04 
.153E-04 
.114E-04 
.1C3E-O-t 
.216E-04 
.217E-O~ 
.212E-04 
.194E-O~ 
.167E·-04 
.~59E-05 
.763E-05 
• 22EE-O-~ 
.231E-04 
.221E-01 
.206E-04 
.HH~E-04 
.230E-04 

td 
I 
~ 
0 



RUN t 40 GEf' TEST N0.6, SM-13M 
STACt~ tl ZTACK t2 CTACt~ t3 40:,our,DLEROl::1s,1~s 

HODEL PROTOTYPE HODEL f'ROTOTYf'E HODEL f'ROTOTYf'E 
'JEL. AT ~TACK HT 1.74 11/S 14.98 H/S 1.74 H/S 14.9E H/S 1.74 H/S 14 .90 tt/C 
CXIT VEL. 1.02 H/S 0.77 H/S 1.01 H/S 0.73 H/S 1.11 HIS ?.so H/S 
IJOL. FLOW .15E-03t13/S .12Et03t13/S .1.!.E-03H3/S .12EH)3t13/C .1SE-03t13/S .12E·}03t13/S 
SOURCE STRENGTH • lOE-1·06 • 53El·05 .3~EIOS 
I:ACt:GROUND .NEl03 .2:n::o3 .1CJE:03 
CALI~RATION FACTOR .J?E-02 .21c-02 .HE-02 
STAet: HEIGHT 3<:;' .12 Cl1 117.:u. t1 39.12 CH 117. J.!. tt 39.12 CM 117. J.!. H 
STACK DIAHETER 1.33 CH 4.14 11 1. 41 CH 4.23 " 1.32 CH 3.96 11 

SAMPLE x y ~ RAW CONCEUTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL cottc • ... 
f'T <KM> CM) <M> (AREA> ( 1/tt:t.H ) <AREA> ( 1nu:11 ) <AREA> < 1 /11*11 ) ( 1/t1*M ) 

., ~ 2.4 120.0 o.o 2011 .S'31E· OS 2031 .Cl3E·05 1 ?.!.1 .C03E-OS .e92E-05 
-17 2.4 90.0 o.o 4419 .1nE-04 3500 • l~OE-0·' 3500 .tt.SE-04 .166E-04 
48 2.4 !.o.o o.o 5442 .224E-04 4575 .200E· 04 4497 .214E-04 .215E-O'l 
49 2.4 :rn.o o.o 5~'72 .235E-04 47N .210E-04 4705 .22?E-04 .227E-04 
50 2.4 15.0 o.o 3&42 .144E·04 3032 .134[ 04 3001 .140[-04 .139E-O-~ 
51 2.4 o.o o.o 5216 .213E-04 4364 .l'JSE-04 4354 .207E-04 .206E-04 
5::.? 2.4 -15.0 o.o 40.!.'5 .l?SE-04 402El .1C2E-04 4033 .1?1E-04 • leS'E-0 t 
53 2.4 -30.0 o.o 4533 .17?E-04 3690 .166E-04 3736 .177E-04 .174E-04 
'54 2.4 -(.,0 .o o.o 3514 .12CE-04 2710 .11S'E 04 2740 .127E-·04 .12sr-o~ 
SS 2.4 -90.0 o.o 2646 .349E···OS 1?00 .SOOE-05 1001 .043E-05 .SJOE-OS 
'56 2.4 -120.0 o.o 21~3 .5?~E·0'5 1:rns .554E·OS 1307 • 5CJ7E-·05 .se1E·-os tr 57 :?: 7 90.0 o.o 4461 .175E .. 04 3635 .163E·04 3537 .1.!.7E-04 .16SE-0·4 
SS 2.7 45.0 o.o 5545 .229E-04 -4712 .::!14E·04 4599 .220E-04 .221E-O-~ ~ 
59 2,7 22.s o.o 5360 .220E-04 4507 .205E-04 4471 .213E-04 • 212E·-04 I-' 
60 2.7 o.o o.o 5117 .200E-04 4270 .1473[·04 4"'"'"' .......... .201£-04 .201E-O~ 
61 2.1 -22.s o.o 4.!>71 .10..SE-04 3344 .173£-04 3040 .102E-04 .1SOE-04 
62 2.7 -45.o o.o 402.!. .153E··04 J2ZO .1HE 04 3"'"''"' .......... .151E-04 .1.\9E-O-~ 
63 2.7 -90.0 o.o 2722 .S37E-05 1979 .OJOE-05 19l.1 .SCJE-05 .069E-05 
64 3.0 135.0 o.o :s2:se .114E- 04 2470 • lOOE· 04 ~3?7 .110E··04 .111E-O·~ 
66 3.0 45.0 o.o 5371 .221E-04 4500 .20?E-04 449'3 • 214E-04 .214E·-04 
67 3.0 22.5 o.o 5247 .21·,E· 04 4418 .200E-04 4343 .207E-04 .207E-04 
68 3.0 o.o o.o 4907 .l'J7E-04 40';'0 .105E-04 4066 .193E-04 .192E·-04 
70 3.0 -45.0 o.o 30CS' .147E·04 3111 .1JOE-O·• 3093 .145E-04 .143E-04 
71 3.0 -90.0 o.o 2317 .'>'34E-OS 2003 .SC:JE-05 2062 .933E-OS • 91SE-OS n 3.0 -135.0 o.o 20£.7 .5.SlE-05 1347 .53lE·05 1334 .5'71E-05 .556E-OS 
73 3.3 ~s.o o.o 5037 .20~E-04 42~7 .1?3E·04 4204 .200E-04 .200E-04 
7~ 3.3 22.5 o.o 49';'2 .202E-04 4104 .1C?E·· 04 40£4 .1?4E-04 .lS'SE-0!\ 
75 3.3 o.o o.o 4752 .1'>'0E-04 3?.Sl .1nE-04 3917 .1S6E-04 .135E-04 
76 3.3 -22.s o.o 4340 .16S'E-04 3500 .1(.,1[ 04 3561 .1.!.0E-04 .166E-04 
77 3.3 -.45,0 o.o 3914 .140E-04 3125 .13?E-04 30?1 .145£-04 .144E-04 
78 3.6 1eo.o o.o 2264 • l.5S'E· 05 1 ... ..,~ ...,..,..., • l.25E·· 05 HOO .647E-·05 .643E-05 
79 3 • .S 135.0 o.o 3365 .121E-04 2615 .114£-04 2536 .117E-04 .117E··04 eo 3.6 90.0 o.o H01 .172E-04 3&15 • U2E 04 3520 .1£.t.E-04 .167E-04 
81 3.6 45.0 o.o 4924 .l?SE-04 4127 .106E-04 4100 .1'>'5E-04 .193E-04 
e2 3.6 22.s o.o 4S'OS' • 1S'7E 04 ·HOS .1C.SE 04 4030 .H'2E-01 .1S'1E-04 
83 3.6 o.o o.o 4549 .17'JE-04 3n2 .1.!.?E·-04 3709 .175E-04 .17SE-04 
84 3.6 -2:;! .5 o.o 377';' .141E 04 301·\ .133E-·04 2?-~5 .1'37E-04 .1 '37E·-O ~ 
BS 3.6 -45.0 o.o 3713 .130E-04 2?~6 .131E·-04 2?14 .13.SE -04 .135E-<>4 
86 3.6 -90.0 o.o 2S75 .?63E-05 2151 .not-·os 2104 .?S4E-OS .945E-OS 
87 3.6 -135.0 o.o 21C9 .t.22E-05 1409 • .!.OJE· 05. 1349 .570E··OS .£.01£-05 
as 3.6 -1so.o o.o 1663 .'360£-05 ?64 .352E~05 '121 .365£-05 • 359E·-OS 



r\UN t 41 OEF· TEST tlO. 3, 11t1--16H 
STACI'~ t1 CTACt~ t2 STACK t3 100:,1~,DLER07t:10,1re 

t10ttE:L rROTOTYPE HODEL rROTOTYPE HOttEL PROTOTYPE 
\JEL. AT STACI'~ HT 1.74 H/S 14.S'O t1/S 1.74 tt/ 14.S'fl H/C 1.74 t1/C 14.?C H/S 
E~IT IJEL. 2.32 tt/~ 1'.i".S'O H/S 2.37 H/ 20.42 H/C 2.56 H/S 22.00 H/S 
VOL. FLOW .35E-03113/S .27Et03t13/S .37E-03H3/ .2'.i"H03H3/C .3'5E-03H3/S • 27E l·03H3/S 
!:;OURCE STRENGTH .10El06 .53EI05 .3~EI05 
E:ACt:GROUtHt .C'.i"E·l 03 .4SC:!03 • 3'5E·l 03 
CALIBRATION FACTOR .43E-02 .2:n: -·02 .1 ~E 02 
STACt~ HEIGHT 3CJ.12 CH 117. 3.!. H 3CJ.12 CH 117. 36 11 39.12 CH 117. 3l. tt 
CTACt:: ItIAMETER 1.JS CM 4.14 H 1 • .u CM 4.23 H 1.32 CM 3.96 tt 

SAMPLE v y .., RAW CONCEtlTRAT I ON RAW COtlCEtlTRA TI ON RAW COHCCtlTRATIOH TOTAL CONC. , .. 
<tt> PT <KM> (ti) <AREA> ( 1/H*l1 ) <AREA> ( 1/H:H ) <AREA> ( 1/HiH ) ( 1/t'U:M ) 

73 3.3 45.0 o.o 5154 .101E-04 4-.r,-. , I.I ... .96S'E·OS 4907 .101/E-04 .102E-04 
?·1 3.3 22.s o.o 5035 .?O~E-05 4~47 • '.i"30E ·-05 4962 .10'.i"E-04 .100E--04 
75 3.3 o.o o.o 2290 • :r:.HE- 05 1040 .:HlE 05 1';'7J .303E-05 .34ZE-05 
76 3,3 -22.s o.o 4432 .343E-·OS 4031 .001c:-05 4373 .949E·-05 .S~3E-·OS 
77 3.3 -45.0 o.o 4015 .744E-·05 35CE .702E05 3'70{, • 03'.:'C:- 05 .7.slE-05 
78 3.6 130.0 o.o 3302 .574E-OS 2?21 .S53E-05 2S17 .502E-05 .S70E-0'5 
79 J.6 135.o o.o 4263 .COJE·-05 30~-!, • 76,E 05 37C4 .OlOE-05 .7~2E-05 
so 3.6 90.0 o.o 5036 .?O~E-05 HSC .941E-05 4650 .102E-04 .9SOE-OS 
81 3.6 45.0 o.o Sl'.i"4 .102E-04 4017 .S-7.!.E OS 41J15 .lOSE-04 .102£-04 
!32 3.6 22.s o.o 5032 • 9?7E·-05 U'i'J .94'7E-05 4S9S .107£-04 .101E-04 
83 3.6 o.o o.o 4053 .9-13E-05 4.!l70 • CCJS'E· 05 4674 .102E-01 • S'53E-OS tf 94 3.6 -·22.5 o.o 4502 .S59E-OS 4001] .S14E-05 4329 .938E-05 .870E-OS 
85 3.6 -45.0 o.o 4044 .751E-OS 3~:35 .712E 05 30.!..9 .C30E-05 I 7t.4E-OS ~ 

B7 3.6 -135.0 o.o 2175 .307E-05 1774 .2'.i"7E-05 1023 .349E-05 .317E-OS N 
SB 3.6 -1eo.o o.o 1441 .132E-OS 1050 .135E 05 1017 .158E-05 .142E-OS 
89 3.9 60.0 o.o 5231 .104£-04 4920 .???E ··05 4?02 .107E-04 .104E-04 
90 3,9 30.0 o.o 4222 • 7'i'JE· 05 3023 .75\E-OS 3Cl.9 .o:rne:-05 .792E-05 
91 3,9 o.o o.o 4335 .951E-05 4432 .901E-05 4624 .101E-04 .952E-05 
92 3.9 --:-rn.o o.o 4430 .S42E-05 40-15 .004E· OS 410.!. .'i'05E·-05 +E50E-05 
93 3.9 -60.0 o.o 3740 .673E-05 3336 • .S46E-05 3465 .735£-05 .636E-05 
94 4.2 180.0 o.o 34£.2 • .S12E-05 3103 .5'J4E-05 """"', ,,;...1-r,,J .607E-05 .604E-05 
95 4.2 120.0 o.o 46S2 .902E-OS 4311 .S6JE-05 4157 .S?SE-05 .SS7E-05 
96 4.2 60.0 o.o 5254 .10-1E-04 40Cl.. .'J'72E 05 4037 .10lE-04 .103[-(.'4 
97 4,2 Jo.o o.o 5196 .102E-04 4324 .~7SE-05 4777 .104E-04 .101E-04 
98 4.2 o.o o.o 4924 • 'J.!.OE-05 4573 .'.:'22E-05 457:;,' .IJ97E-05 .S'59E-05 
99 ·L 2 -30.0 o.o H21 .S40E-05 4037 .002E-05 4106 ,306E-05 .S42E-05 

100 4.2 -60.0 o.o 3012 .l..IJGE-05 3435 • 6£.CE- OS 3503 • 744E-05 .702E-05 
101 4.2 -120.0 o.o 2651 .420£-05 2275 • 40'i'E·-OS 22:.s .452£-05 .427E-05 
102 4.2 -u:o.o o.o 1650 .102£-05 1207 .1CCE·05 122., .20DE-05 .1 S'3E-05 
103 4.5 60.0 o.o 5228 .103£-04 4057 .905E-OS 4737 .tOJE-04 .102E-04 
104 ·LS 30.0 o.o 5107 .102£-04 4029 • 'i'79E· 05 4702 .105E-04 .101E-O~ 
105 4.5 o.o o.o 4042 .940£-05 4479 .?OlE-05 4433 .963E-OS ,9J4E-OS 
1 o~. 4.5 -30.0 o.o 4433 .E:43E-05 40-17 .004E·05 4060 .C75E-05 .e40E-05 
107 4,5 -60.0 o.o 3320 t697E-05 346.6 .67SE-05 3457 .7J3E-OS • 701E-C1S 
109 4.B 120.0 o.o 4714 .noE-os 4354 .073E-05 40'.i"S' .OC4E-05 .ee9E-os 
110 4.S 60.0 o.o 5247 .104E-04 4363 .986E-OS 4746 .104E-04 .102E-04 
111 4.E 30.0 o.o 521C .103E-O·\ 4C3C .'.i"C1E 05 4734 .103E-04 .101E-04 
112 .1. 0 o.o o.o 4342 .940E-05 HSS .B?SE-05 4403 .956E-05 .930E-OS 
113 4.C -30.0 o.o 440£. .C37E 05 401? .nct-os 3?03 .057E-05 • C30E-·05 
114 1.a -60.0 o.o JS47 • 704E·-05 3455 • ,!>/2E-05 3435 .720E-05 • 701E-·05 
11 '5 4.e ·-120.0 o.o 2751J ,445E-0'5 ~3C'i' • ~3·'E O'S ::!303 .461E-OS • 447£-05 



RUN I 42 OEP TEST HO. S1' 11M-1 ct1 
STACt~ t1 STACt~ 12 CTACr. t3 100Z,IH,I:l[ROS::1£,1E3 

HODEL PROTOTYPE HODEL PROTOTYF'E HODEL PROTOTYPE 
IJEL. AT STACt: HT 1.74 tt/S 14.?S tt/S 1+74 H/S 14.90 t1/S 1.74 H/S 1 ·14. 'JC H/S 
E~IT •JEL. 2. 32 tt/::: 1'7•9D t1/C 2.37 tt./C 20. ·12 H/C 2.5.S H/::: 22.on H/S 
VOL. FLOW • 3SE-O:nt3/E .27E-t03H3/S .37E-03t13/S • 2'7E·>03t13/S • 35E-03tf3/S .27E203H3/C 
SOURCE STRENGTH .10£-1-06 +S3EIOS .3.!.EC·OS 
I:ACKGROutJD • 71E·I 03 .17EJ03 .1SEJ03 
CALIBRATION FACTOR • ·43E·-02 • 23E ·02 .1.SE-02 
STACK HEIGHT 3~.12 CM 117.3.!. H J<;.12 CH 117.3.!. H Jt;>.12 CM 117.3.!. H 
STAC~ DI1~HETER 1. 33 CM _, .14 H 1 •. u CH 4.23 H 1.32 Cl1 3.96 H 

SAMPLE v y .... RAW COtlCEtfTRATIOH RAW CONCEtlTRATIOtf RAW COHCEtlTRATIOtl TOTAL CONC. ,.. 
CM) PT ct;H > <H> <AREA> ( 1/11:::11 ) <AREA> ( 1/tttH ) <AREA> ( 1/M*H ) ( 1/H*H } 

7:! 3t3 45.0 o.o 5770 .120E-04 5291 .1HE 04 4791 .tOfJE-04 .115E-04 
74 3.3 22.s o.o 5~47 .117E-04 5107 + 112E ·04 4741 .100E-04 .113E-0·1 
75 3,3 o.o o.o 23'70 .399E-05 1C70 ,302E ··OS 172'3 .JnE-05 .JS4E-0'5 
76 3.3 -2:?.S o.o 4553 .913E-05 40?4 .377E··05 3020 .at.sE-05 .ss~E-o5 
77 3.3 -45.0 o.o 3c;'ZO .7l.3E-05 3.iss • 73·~E- 05 3271 .737E-05 .7.HE-05 
?S 3.6 130.0 o.o 2795 .495E-05 2207 • 473E·-OS 2015 .H1E-OS •-'70E-05 
70 3.t 135.0 o.o 40'34 • 7+;'-0E·· OS 3'50Z .7t5E·05 30'70 .6NE-05 • 7..\3E-0'5 so 3.6 90.0 o.o 515.!> .lOt.E-04 4.!>40 • ~c;'c;>E-05 4160 .946E-OS .lOOE-04 
81 3.6 45.0 o.o 56'll .11CE-04 '5 H'S' .112[· 04 470£. .107E-04 .113E-O~ 
82 3 • .s 22.'5 o.o 5557 .115E'.---04 5001 .110E·-04 46!.3 .t07E-04 • UOE-04 
1?3 3.6 o.o o.o 5150 .10.!.E-04 4l.67 .100E-04 4314 .CJC2E-05 .101E-O* tr 84 3.6 --22.s o.o 4503 .'i'OJE-05 40H .O.S6E-05 J7'70 .359E-05 .S?SE-05 
85 ';Ll· -·!45 .o o.o 4055 • 7S'5E·· 05 3502 .763E 05 '3412 .noE-os .:'75E-05 ~ 

86 3.6 ·-90 .o o.o 3060 .sSOE-05 2317 .400[-05 2230 .4?3E-05 .510E-05 w 
87 3.6 -135.0 o.o 1974 .JOOE-05 1soe .2CJ4.7E 05 14.!.2 .310E-05 .303E-05 
SS 3.6 -1so.o o.o 1378 .15'1E-05 902 .1~4E-05 3.$5 .170E-OS .164E-05 
89 3. S' 60.0 o.o 55[,2 .115E- O·• 5050 .109E O·!l 4569 .104E-04 • llOE-04 
90 3,9 30.0 o.o 4765 .964E-OS 4259 .914E-OS 30?3 .SCJE-05 .920E-OS 
91 3,9 o.o o.o SOH .103E-·04 4571 .S'CJE-05 4232 .?63E-05 .9S'2E-05 
92 3.9 -30.0 o.o .,420 .3S2E-05 3958 .346E-05 3609 .S35E-05 • S54E···OS 
93 3.9 -60.0 o.o 3.!.55 .700E-05 3190 .{.75E·OS 303? .6C2E-05 .lElSE-05 
94 4.2 180.0 o.o 352 .337E-06 ~50 .42.!>E-06 277 .311E-06 .360E-06 
95 4.2 120.0 o.o 4403 .e7CE-05 3873 • C2CE· OS 3430 .774E-OS .E26E-05 
96 4.2 60.0 o.o 5424 .112E-04 4'113 .106E-04 4395 .100E-04 .106E-04 
Q":' 4.2 30.0 o.o 5392 .111£-04 4?0a .10.!,E 04 4432 .101E-04 .10l·E-M 98 4.2 o.o o.o 5044 .103E-04 4574 .934E-OS 4102 .951E-05 .9S8E-OS 
99 4.2 -30.0 o.o 4410 .C7<;E-05 3925 .CJ?E··OS 3700 • C3CE-·05 .S52E-05 

100 4.2 -60.0 o.o 3698 .710E-05 3218 .681E-05 3079 .691E-05 .694E-OS 
101 4.2 -120.0 o.o 2425 • 40CE-05 lf'\, .... .402E·05 1009 .411[-05 .407E-05 I L>, 

102 4,2 -130.0 o.o 1532 .207E-05 1130 .215E-05 1001 .221E-05 .214E-OS 
103 4.5 l.O.O o.o 5"305 • lO?E·-04 4773 .103E-04 42?0 .?79E-OS .103E-O ~ 
104 4.S 30.0 o.o 5251 .10SE-04 477S .103E-04 -4352 .9?1£-05 .103£-04 
105 4,5 o.o o.o 4056 .CJOSE-05 4370 .?30E05 4017 .912E-OS .94SE-0'5 
106 4,5 -30.0 o.o 4317 .SS7E-05 30H .321E-05 3509 .312E-05 .BJOE-05 
107 4.5 -60.0 o.o 3635 .695E-05 :H '70 .t.75E·OS 3028 .67?E-05 .bC3E-0'5 
109 4.e 120.0 o.o H53 .SB9E-05 3923 .S39E-05 3523 .7'76E-OS .S41E-05 
110 4.S 60.0 o.o 5122 .lOSE-04 4~17 • 'Jc;'4E 05 4172 .S'4'i'E-05 .997E-OS 
111 4.S 30.0 o.o 515? .10~E-04 4642 .9479E-OS 4255 .969E-OS .101E-04 
112 4.s o.o o.o 4737 .969E-05 4305 .924E-OS 3974 .902E-OS .9J1E-OS 
113 4.e -30.0 (). 0 4230 .E3~E-05 "7"'''t I I'"\ .C03E 05 3520 .7?7E-OS .812E-05 '*'''"'"" 114 4.S -60.0 o.o 3~62 .701E-OS 3177 .672E-05 3042 • .SOJE-05 .685E-05 
115 4.e -120.0 o.o 2590 .447E-OS 2117 • 43~E·· 05 202? .444E-OS .442E-0'5 



RUH t ·'t '3 OEF' TEST NQ.3, lOM-1511 
STACK t1 STACt; t2 CTACt; t3 100:,1tt,DLERO~:t1Er19E 

ttODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 

VEL. AT STACK HT 1.74 M/S 14.98 M/S 1.74 tt/S 1t.9C H/S 1.74 H/S 14.c;'C tt/S 
EXIT VEL. 2.32 H./~ 1?.?0 H/~ 2 .. 37 tt/S 20.42 H/~ 2.st. tt/~ 22.00 tt/S 
VOL. FLOW .35E-03tt3/S .27Et03H3/S • 37E-O::Ht3/S .29Et03tl3/S • 35E-·03tt3/S • 27E·I 03H3/S 
SOURCE STRENGTH .10Et06 .53E-105 • 3.!.E 1·05 
I:ACt~GROUtlD .C2E·I03 .54[l0'3 .1?E·l03 
CALIBRATION FACTOR • 43E-·02 .23E-02 .l&E-02 
STACI'~ HEIGHT 39.12 Ctt 117. 3.!. tt 3c;' .12 CH 117. 3t. H 3«;'.12 CH 117. 3.!. 11 
STACK DIAMETER 1. :rn CM t.14 H 1. 41 Ctt .\ .23 H 1.32 CH 3.96 t1 

SAMPLE v y .,, RAW CotlCt:tHRATION RAW COUCENTRATIOH RAW CONCENTRATION TOTAL CONC. r. 
<ti> PT ( t:M) (11) <AREA> ( 1/H:H ) <AREA> ( 1/H*H > <AREA> ( 1/tt#M > { 1/M*H ) 

64 3.0 13'5.0 o.o zsn .:.55E-05 3340 .:.251: OS 3010 .£.66E-05 • t.4CE-·05 
~s 3.0 ?o.o o.o 4~62 .'J14E-0'5 HM • S77E--05 4163 .930E-0'5 • 909E·-OS 
66 3+0 45+0 o.o 2190 .3?CE-05 2253 .3C2E-05 1?63 .41?E-05 .399E-OS 
67 3.0 22.s o.o ~.H2.S .110E-04 5222 .105E-04 5173 • UOE-04 .110E-04 rn 3.0 o.o o.o 5315 .107E-04 5105 .102E 04 5173 .11 OE- O·~ .109E·-O~ 
6? 3.0 ···:?:?. 5 o.o 4795 .94.SE-OS 4592 • 905£-·0'5 ·4M5 .105E-04 .966E-05 
70 3.0 -45.0 o.o 4172 .7«;'0[-05 3S'55 • 7.!..3E-·05 3?04 .CS'SE-05 .ClOE-0'5 
71 3.0 ····90.0 o.o :!77t, .466E-05 2544 .H7E·-05 2476 .540£-05 .434£-0'5 
7") 3.0 -135.0 o.o 1C45 • 245E·· 05 1.!.10 .23'JE-05 14(,9 .302E-05 .:t.:E-05 7J 3.3 45.0 o.o 53?2 .lO?E-04 5143 .103E-04 4'H1 .112£-04 .103£-04 
71 3.3 22.5 o.o 5304 .lO'i'E-04 5143 .103E-04 5014 .114£-014 .lOOE-04 
75 3.3 o.o o.o 5256 .10.!>E-04 5036 • lOOE ··04 4?35 .112£-04 .106E-04 b:I 
7~ 3.3 -:~.s o.o 4018 .CJ51.E-05 4507 ."JOH: 05 45.45 .103E-0·4 .9t.OE-·05 I n 3.3 --15.0 o.o 4008 .759E-05 3774 .722£-05 3731 .azsE-os .771E-05 J::'-
78 3.6 1co.o o.o r\""'i..,., .... ., ,, .., .4l.5E-05 252C .444[-05 211c;' .456[-05 .455E-0'5 J::'-
79 3 "~ 135.0 o.o 3941 .743£-05 3602 .702E-05 3253 .723E-0'5 .722E-05 eo 3.6 90.0 o.o 4C'72 • 96'7E-·05 46'\'7 .?17C:-05 427:! .S'63E-05 .S'44.i'E-OS 
S1 3,6 45 .<> o.o 4623 .906E-0'5 4406 • S63E-·05 4111 .925E-05 .S97E-05 
82 3.6 :!2.S o.o 5301 .tO?E-04 515'7 .103C:-04 4?32 .112£>- O·\ • lOElE-04 
B3 3.6 o.o o.o 5204 .104£-04 4?79 .9?1E-05 4798 .109E-04 .104E-04 
84 3+6 -z2.s. o.o 4C10 .S'4'7E-05 4571 .«;'OOE-05 4467 .101E-04 .9S2E-05 
85 3.6 ·-45 .o o.o 4212 .307E-OS 3?32 .7.S?E-05 3363 .S67E-05 .313E-OS 
86 3. t. -S'O. 0 o.o 3073 .537E-05 303? • 737E·· 05 ~67~ .5ClE-05 .622E·-05 
87 3.6 135.0 o.o 2140 • 315E-·05 1?10 • 306E·-05 1705 .353E-OS • 326E·-05 ee :.Lt. -teo.o o.o 1432 .147E-OS 11'77 .147E-05 '740 .1COE-OS .157E-OS 
89 3.9 60.0 o.o 5139 .103E-04 4904 .974£-05 4516 .102E-·04 .101E-04 
?1 3.9 o.o o.o 5154 .103E-04 4916 .'J77E-05 46S'7 .106E-04 .102E-<.H Q., 3.9 -30.0 o.o 4.S19 .904E-OS 4361 .SS3E-OS 4163 .930E-05 .S9SE-OS 93 3,9 -60.0 o.o 3cno .747E-05 7700 .160E-04 3512 .7E4E-05 .1<.'SE-04 
94 ·4. 2 130.0 o.o 306.S .53'5E-OS 2316 .SOCE-05 2333 .S07E-05 .S17E-05 
95 4.2 120.0 o.o 4348 .E40E-OS 410.!. .n:.E· 05 3.!.11 .C07E-OS • E14E-05 
96 4.2 60.0 o.o 5096 .102E-04 4345 .961E-05 H39 .lOOE-04 .99JE-OS 
97 4.2 30.0 o.o 5161 .103E-04 4n1 • t;'7CC:- 05 4509 .104E-04 .102E-O~ 
99 ·L2 o.o o.o 5022 .lOOE-04 4799 .951E-05 44?1 .101£-04 .9SSE-05 
99 4+2 -30.0 o.o 4474 .e6~E-05 4"' ... "7 ...... .., .025E 05 3~45 .oc-t.E-os .S59E-05 

100 4.2 -60.0 o.o 4024 .763E-05 3701 .724E-05 3530 .703E-05 .757E-05 
101 4.2 -120.0 o.o 2714 .451E~os 2470 .431E-05 2242 .405E-05 .455E-05 
102 4.2 -·130 .o o.o 1679 .205E ··05 1455 .20·4E-05 1101 .234E-05 .215E-OS 
103 4,S 60.0 o.o 5176 .10·\E-04 ·1912 • 97.SE ··05 4447 .100£-04 • lOOE-04 
104 4.5 30.0 o.o soce .102E-04 4052 .963E-05 4471 .101E-04 .9~5E-05 
105 4.5 o.o o.o 492'1 .973E-05 4677 .n4E-05 4332 .977E·-05 .959E-OS 
106 4.S -30.0 o.o 45C1 .C?SE-05 430-\ .C40E-05 4036 .907E-05 .seoE-os 
107 4,5 -60.0 o.o 4042 • 767E···0'5 3752 , 717E 05 3460 .772E-05 • 751E··05 



RU ti t ·H OEF' TEST trn.s1, 10tt-15M . 
!:;TACt~ t1 CTACK 12 STACK tJ 100:.1ttrBLER10::1e.1s3-

HODEL f'ROTOTYf't ttODtL PROTOTYf'E t10DC:L f'ROTOTYf't: 
VEL. AT STACK HT 1. 71 t1/S i-t.90 H/!; 1. 74 tt/S 14.9S M/S 1.74 M/!:: H.98 M/S 
EXIT VEL. 2.32 11/S 1?.«Je H/C 2.37 tt/S 20.42 H/C 2.56 H/S 22.oe tt1c 
\ 10L, FLOW .3SE-OJHJ/S .27Et0JHJ/S .37E-03H3/t: • 29E·t-03ttJ/S .JSE-03H3/S .27E+OJM3/S 
SOURCE STREttGTH .1otrni .53[105 .Jt,EtOS 
I:flCKGF:OUt.fD .S2Et-03 .75E:o3 .20Et03 
CALI~RAT!Ott FACTOR .4JE-02 .2Jt 02 .1t,E 02 
!;Tt'ICt:: HEIOHT 3'.i'.12 Ct1 117. 3~ H 39 .12 CH 117. 3~ M 39.12 CH 117.36 M 
STACK DIAMETER 1, :rn CH 4.14 H 1.41 Cl1 4.23 " 1.32 CH 3 .C:l.. t1 

SAMPLE v y ..., RAW CONCEtHRATION RAW COHCENTRATIOtl RAW CONCENTRATION TOTAL cone. ,.. 
<tt> PT < t~H) ( tt) <AREA> ( 1/t1*11 ) <ARCA> ( 1/t1*t1 ) <AREA> ( 1/Httt ) ( 1/tt;tt ) 

6-1 :s.o 1:!'5.0 o,o 4107 .731E-05 3932 • 721E ··OS 2?85 .6JSE-OS • 713£-05 
~s !.o 90.0 o.o 5328 .107E-04 5229 .100E-04 4166 .916E-05 .9S'SE-05 
66 :?.o 45.0 o.o 3322 .SNE-05 3259 .5~0E-05 2457 .51'3E-05 .S56E-05 
67 3.0 22.5 (). 0 5,01 .121E-04 5CS'~ .115E-04 40'.i'7 .10'7E-04 .115E-04 
63 3.0 o.o o.o 5741 .117E-04 573:3 .111E ·04 4314 .107E-04 .112£-04 
69 3.0 -22 .. s o.o S3N .10'7E-04 53Cl.. .103E·04 4511 .S'97E-05 .104E-0·1 
70 J,0 -45.0 o.o 4594 .3?7E-05 4572 .S53E-05 3303 .332£-05 .S60E-OS 
71 3.0 -s-o.o o.o 31CE .S6ZE-OS 3137 .533E 05 2500 .525E-05 .540E-05 ... .., 3.0 -135.0 o.o 1713 .259E-0'5 10'19 .249E-OS 1323 .246E-05 .2S2E-OS 73 3.3 45.0 o.o 60£.0 .12:\E-04 5??5 .117E-04 4'720 .109E-04 .117E-04 .... '\ 3.3 22.s o.o 5736 .122E-04 5099 .115E-04 4911 .109E·-04 .11'5E-04 tr' ~5 J.3 o.o o.o 572..S .117E-04 5&92 .110E-04 4754 .105E-04 .11 lE-04 
7!:.. 3.:? -22.5 o.o 11::rn .753E-0£. 1ooe .750E-06 0 .OOOEiOO • 505E··Ol. .(!'-
77 3.3 -45.0 o.o ·M19 .903E-05 4S.S2 .SS1E-05 3321 .SJSE-05 .S62E-OS Vt 
78 3. 6 1£0.0 o.o 29f...f., .510E·05 204S' • -16CE·· 05 2003 .406E-05 .461E-05 
79 :Lo 13'5.0 o.o 4229 .010E-OS 4113 .7SOE-05 3124 .670E-05 .743E-05 eo 3.6 90.0 o.o 5437 • UOE-04 5325 .102E-04 4241 .934E-05 .102£-04 
61 3.6 45.0 o.o 54:.:!? .109E-04 5Jt,1 .103E-04 4354 .S'60E-OS .103E-04 e: :? • 6 22.s o.o 5357 .120E-04 5810 .113E··04 4351 .tOSE-04 .113E-04 
8'3 3.6 o.o o.o 5l.'7B .11t,E-04 5t.53 .109E-04 4739 .10SE-04 .110E-04 
f M ::L6 ··22.5 o.o 5219 .lOSE-04 5175 .93SE-05 4328 .9S4E-05 .99SE-05 
es 3.l. -45.0 o.o 1204 .910E··O.!. 115'7 .?O';'E-06 563 .66?E-Ol. .e31E-06 
!?6 3.6 -90.0 o.o 3327 .5?5E-05 3279 .S64E-OS 2657 .S60E-OS .573E-05 
87 3.£, -135.0 o.o 22·4~ .'330E-05 2207 • 325E·· 05 1643 .321E-05 .32CE-05 ae 3, 6 -1so.o o.o 1US .147E-05 1332 .141E-05 S3S .132E-05 .140E··OS 
89 3.9 60.0 o.o 6022 .12-'\E- 04 5014 .113E- O·~ 47l.7 .tOt,E-04 .114E-04 
90 :L9 30.0 o.o 5?66 .122E--04 SOOS' • USE·-04 4SS4 .109E-04 • USE-04 
91 3,9 o.o o.o 5~0S' .114E-04 553.!. .107E-04 4620 .10:.:!E-04 .1oeE-04 
S'2 3,9 -30.0 o.o 5007 .??SE-05 4944 .9'36E-05 4125 .906E-05 .94SE-OS 
93 3.9 -60.0 o.o 4306 .e20E-05 4224 .775E-05 3533 .767E-05 .7S'OE-OS 
94 1. 2 1so.o o.o 3173 .55?E-OS 3050 .513£-05 21'1 .451E-05 .S07E-OS 
9S 4.2 1:?0.0 o.o 4.!.20 .Ci'03E-05 4507 .C30E-05 3544 .769E-05 .037E-OS 
'?~ 4.2 60.0 (). 0 5633 .116E-04 5602 .lOOE-04 4604 .102E-04 .109E-04 
97 4.2 30.0 o.o 500£. .1:.:!0E-04 5707 .112E··04 4001 .107E-04 .113£-04 
98 ~-2 o.o o.o 5360 .1oaE-04 5322 .102E-04 4429 .978£-05 .103E-04 
99 4.2 -"30.0 o.o 4047 .9S7E-OS 4003 .905E-05 3?CC .e74E-OS • ~11E-05 

100 ·\. 2 -60.0 o.o 4290 .S24E-05 4222 .nsE .. os 3521 • 7ME-05 .737£-05 
101 '4.2 -120.0 o.o 2707 .467E-05 2741 .44-\E·· OS 2149 .441E-05 .450E-05 
102 4.2 -1so.o o.o 1625 .191E-05 1571 .133£-0S 10:l6 .17SE-05 .1S4E·-05 
103 4,5 60.0 o.o 56?7 .11GE-04 550£. .10BE-·04 4561 .101£-04 .1oer-04 
104 'L5 :rn.o o.o 5532 .113E-04 5517 .10~E-04 45SS .101E-04 .107E-04 
10'5 4.S o.o o.o 5310 .107E-O• 5206 .?t;'SE-05 4343 .?SeE-05 .101£-04 
106 4.S --:30. 0 o.o 4377 .964E-05 4743 .anE-o5 4001 .S77E-OS .911E-05 
107 4.5 -lo.o o.o 4250 .C15E-05 412? .754E-05 3913 .056E-05 .eo1t-os 



SAMPLE 
PT 

.!,4 
65 
66 
6? 
69 
l9 
?O 
71 
~., 

73 
?4 
75 
76 
77 
78 
79 
BO e1 
8:? 
83 
81 
BS 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 

RUU t 45 

VEL. AT STACK HT 
EXIT V[L. 
IJOL. FLOW 
SOURCE STRENGTH 
I:f.1CKGROUND 
CALIBRATION FACTOR 
STACK HEIGHT 
STACI'~ I•IAl1[TER 
x 

<l'~M) 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.3 ::s.3 
3.3 
3.3 
3.3 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.9 
3,9 
3.9 
3,9 
3.9 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.5 
4,5 
4.5 
4.5 
·L5 

y 
(t\) 

135.0 
90.0 
-45.0 
22.s o.o 

-:2.5 
-·45 .o 
-90.0 

-135.0 
45.0 
22.s o.o 

-22.s 
-45.0 
130.0 
135.0 
90.0 
45.0 22.s o.o 

-22.s 
-45.0 -t?o.o 

-135.0 
-130.0 

60.0 
30.0 o.o ·-Jo.o -t..o.o 1eo.o 

120.0 
60.0 
30.0 o.o 

-30.0 
-60.0 

-120.0 -1so.o 
60.0 
30.0 o.o 

-30.0 
-60.0 

z 
<M> 

o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

STACt~ t1 

HOD[L PROTOTYPE: 
1.74 H/S 
2.32 H/E 

.J5E-03M3/S 

.10[·~06 

.S4H03 

.41E-02 
3?.12 CM 

1. :rn CH 

RAW 
<AREA> 
3057 
Jnt. 
1395 
4226 
4017 
3l27 
3193 
'"'"'"'4 i.H9 
4"Yl"\"I' 4324 
4024 
10.S2 
3190 
2~20 
321E 
4157 
3630 
4335 
4015 
3693 

-:;77 
2533 
1C14 
1236 
-'\He 
4376 4on 
3639 
3210 
2673 
371'5 
4360 
43{,2 
4076 
3574 
3236 
231C 
1477 
4J23 
4261 
4026 
3659 
327~ 

H ,90 H/~ 
1?.?E 11/S 

.27E+03113/S 

117.36 H 
4.14 t1 

COHCEtHRATION 
( 1/t1*t1 ) 

.SOOE-05 
• l??E-0'5 
.233E-05 
.764E-0'5 
.717E-05 
.62?E-05 
.532E·-OS 
.323E-0'5 
.144E-OS 
.002E-05 
.73.SE-05 
.71?E-05 
• 497E-·06 
.S32E-05 
.356E-05 
.'537E-05 
.749E-05 
.631E-05 
.7S9E-05 
.717E-05 
.645E-OS 
.JOSE-06 
.3S2E-05 
• 220E-·05 
.S?OE-06 
.7'J~E-05 
.793£-05 
.734E-0'5 
.632E-05 
.535£-05 
.414E-05 
.64'7E-OS 
.795£-05 
• 7?5E···OS 
.7JOE-0'5 
.617£-05 
.552E-OS 
.JJJE-05 
.143E-OS 
.70t.E-05 
• 772E·-OS 
+71?E-05 
.636£-05 
.54';'[-05 

!:iTACt~ t2 

HODEL PROTOTYrr 

~·Z~ H<!i 
.... t •H t11 s 

.37E-03HJ/n 

.53[l05 
• ?6E 1·03 
• 22[·· 02 

3?.12 CH 
1. U CH 

RAW 
<ARCA) 
3243 
4144 
20.H 
4403 
417? .., ......... 
-.>I ~ ~ 
3337 
23'7C 
1609 
.4575 
4430 
-U70 
1223 
33H 
2500 
340? 
4336 
3006 
44?2 
4151 
3323 
1142 
2651 
1?42 
1373 
4527 
4513 
U21 
37.S9 
3315 
2340 
J?O~ 
4529 
HS'O 
4212 .,. , 1"'1 
3364 
2433 
1606 
4400 
4412 
4132 
3306 
3Ji!.S' 

14.90 HIS 
20.42 H/E 

.29Et03H3/S 

117. 3~ H 
4.23 H 

CONCENTRATION 
< 1/111M > 

.406E-05 

.~7t.E·05 
.235E-OS 
.731E-05 
.634E-05 
.S9CE··05 
.SOSE-05 
.J06E-0'5 
.130E-OS 
.noE-05 
.740E-05 
.l.C2E· 05 
.575E·-06 
.S06E· 05 
• 34.SE·-OS 
.520E·· 05 
• 717E-05 
.~0'5E-05 
.750E-OS 
.t.7CE-05 
.603E-OS 
.393E-06 
.359E-05 
.20?E- 05 
.S03E-06 
.750E-05 
.7:35E-05 
• 6S'3E·· OS .snE-os 
.500E··05 
• 400£ ··OS 
,625E-05 
• 750£-·0S 
.750E 05 
.GCJ1E-05 
.580£ 05 
.515E-OS 
.313£-05 
.133E-OS 
.740E 05 
.733E-05 
• i.74E-·05 
• 605E-·05 
.512E-OS 

STACt~ .f:J 

HOD[L rROTOTYrE 
1. 74 H/::i 
2.56 H/S 

.35E-03H3/S 
• 3~E·I 05 
.23Et03 
.15E> 02 

39.12 CH 
1.32 CH 

RAW 
<AREA> 
3003 
41';'2 
1667 
4724 
H02 
3965 
3399 
"'1 "'C"\ 1120 
46?4 
4695 .. .,..,..., ...,..,...,,, 

006 
3333 
2039 
3050 
4163 
36';'7 
4'581 
4104 
3737 

491 
2337 
145? 
735 

H15 
4507 
41~2 
3633 
3006 
2270 
3540 
4301 
4353 
4062 
3449 
3006 
1957 

971 
4157 
4198 
'Tr'\""' ,,,,,. ,, ", 
.,~,,6 

3001 

14.93 H/S 
22.0C H/E 

.27Et03HJ/S 

117 • 36 H 
3.?l. 11 

CONCENTRATION 
< 1/H*l1 > 

.621E-05 

.CCl.E-0'5 

.321E-05 

.101E-04 

.951E·-05 

.S36E-05 

.70?E-05 

.435E-OS 

.1'i'CE-05 

.c;'?'JE-05 

.999E-OS 

.n?E-·OS 
• 033E·-06 
.6NE-05 
.415E-05 
.631£-05 
.SOOE-05 
.776£-05 
.974E-OS 
.CCSE-05 
.747.SE-OS 
.snE-06 
.471E-05 
.274E-05 
.112E-05 
.93!,E-05 
.9S7E-05 .eooE-os 
.761E-05 
.63S'E-OS 
.456E-OS 
.740E-05 
.911E-OS 
.i;>23E-05 
.357E-OS 
.720E-OS 
.639E-05 
, 306E-·0'5 
.165E-05 .enE-os 
.S3SE-OS 
.02SE-05 
.702E-OS 
.t.20E-05 

OEP TEST tto.s2, 10M-15M 
100:,1tt,BLER11::1s,~13 

TOTAL CONC. 
< 1/Httt ) 

.S3SE-05 

.753E-05 

.264£-05 

.032E-05 

.733E-05 
• 686E·-OS 
.531E-05 
.35~E-05 
.160E-OS 
.ESSE-05 
.843E-05 
.772E-OS 
.634E-06 
.576E-0'5 
.372E-05 
.562E-05 
.731E-05 
.670E-05 
.836E-OS 
.750E-0'5 
.632£-05 
.42~E-06 
.403E-OS 
.2HE-05 
• 964E-06 
.e2S-E-ci5 
.S35E-05 
.760E-05 
,662E-05 
.557E-05 
.423E-05 
.671E-05 
.S20E-05 
• 021E-O~i 
,?SSE-OS 
.63SE-0'5 
.569E-OS 
.344E-0'5 
.149E-05 
.e03E-0'5 
.797E-05 
.739E-0'5 
.673E-05 
,559E-OS 

t:J:f 
I 

.i::--
0'\ 



RUN t 4~ OEr' TEST HO. S3, 9M-15M 
STACI'~ t1 STACI'~ 12 STACK 13 100:rIN,DLER12:~1Er 1 ',..,. ........ 

MODEL rROTOTYPE HODEL f'ROTOTYPE HODEL PROTOTYPE 
VEL • AT STACt-: HT 1.74 H/S 14.CJC H/S 1.74 M/S 1-1.CJ8 H/S 1.74 H/~ 1-L S'C H/E 
EXIT VEL. 2.:32 H/S 17.90 MIS 2.37 t1/~ 20. 42 tt/!3 2.'56 M/!:: 22.os MIS 
VOL. FLOW .3'5E-03H3/S .27E+03113/S • 37E-·03H3/S • 27[ + 03tt3/S .3'5E-03M3/E .27E+03H3/E 
SOURCE STRENGTH .10Et06 .'53Et-0'5 • 3~E t-0'5 
I:ACl<;GF:OUtHI .12El04 • 71E·l 03 • 60E·l 03 
CALIBRATION FACTOR .4'5E-02 .24E-02 .1 ~E-·02 
STACt-: HEIGHT 3S'.12 CH 117. 3~ tt 3CJ.12 CH 117.36 H 3CJ.12 CH 117.36 M 
SHICI'~ DIAMETER 1. 33 CH 4.14 H 1.41 CM 4.23 H 1.32 CH 3.96 M 

SAMPLE v y ... RAW CONCEHTRAT ION RAW COUCEtHRATION RAW CONCENTRATION TOTAL COUC • " ... 
PT <KM> < M > <M> <AREA> ( 1/H*-M > <AREA> ( 1/H*-H > <AREA> ( 1/H*-M > ( 1/M*M > 

58 ""' .., 4~; .o o.o 6C4S' .141E- 04 ( "'""..., .130E-04 5'504 .122E-04 .131E-O~ .... . .~ ~ ....... , 
59 2.7 22.s o.o .S763 • 13:JE ··04 .S137 .12:JE·-04 5414 .120E-04 .129E-04 
to 2.7 o.o o.o 6242 .125E-04 5,!.,!.1 .117E-·04 5071 .111E-04 .llEE-04 
61 2.7 -22.s o.o 5512 .107E-04 ·4?62 .lOOE-04 4454 .957E-05 .101E-·04 
!2 " .... -4'5.0 o.o 4731 .8HE-05 421'5 .C2lE 05 3C57 .80CJE-0'5 .E36E-0'5 .:..t J 

!.3 2.7 -··90.0 o.o 3'561 .5S1E-OS 3030 .S47E .. ·OS 2315 .'550E-05 .5'59E-05 
t.~; 3.0 S'O. 0 o.o 6116 .122E·- 04 5-157 .112E- 04 4056 .106E-04 .113E-Ot 
66 3.0 45.0 o.o 4095 .715E-05 3500 .659E-05 3133 .629E-05 • .S67E-05 t_,7 3.0 22.5 o.o 6706 .137E-04 6104 .127E- 04 5470 .121E-04 .12EE-.04 
68 3.0 o.o o.o 61'51 .123E-··04 '5'5M .114E -0·4 50'54 .111E-O-i .116E-04 
tr:> 3.0 -22,5 o.o '5l.2'5 .110E-04 '5037 .102E-04 4634 .lOOE-04 .104E-04 
70 3.0 -4'5.0 o.o 4953 .?30E·-05 43?3 .06SE·-05 40-42 .OSSE-05 .834E-05 tf 71 3.0 -S'O.O o.o 3744 ,627E-0'5 3183 .S83E-05 2CJ-H .5C1E--05 .'597E-05 
73 3.3 45.0 o.o 6760 .13:JE-·04 ,HOO .127E-04 5431 .121E-04 .129E-04 .t--71 3.3 2~.5 o.o l.517 .132E- 0-\ 5'703 .122E-04 5351 .118E-04 .124E--04 ...... 
75 3.3 o.o o.o 6006 .11?E-04 '5419 .111E·-04 4?37 .10BE·-04 .113E-04 
7t. 3,3 -22.5 o.o 5452 .106E-04 4ES'O .7C5E-05 4473 .S'62E-05 .100E-O~ 
77 3,3 -45.0 o.o 4642 .S52E·-05 4093 .797E-05 ~..,,., ~ 

""'~· ... \J • 776E-05 • 30SE·-05 
79 3. t. 13'5.0 o.o 50C1 ,%2E-05 4,. ...... .>I I .CME-05 387'7 .814E-05 .E80E-05 
so 3.6 90.0 o.o 6160 .123E-04 5503 .113E-04 4911 .107E-04 .114E·-04 
81 3 It_, 4'5. 0 o.o 5C4S' .115E-04 5210 .106E-04 4655 .lOlE-04 .107E-04 
82 :! • 6 22.5 o.o 6343 .12:JE-04 5736 .11 :JE·-04 5203 .11,iE-04 .120E-04 
83 3' ~. o.o o.o 5726 .117E-04 5314 .10CE-04 4:JC1 .106E-04 .111E-·04 
!H 3.6 ·-·22 .s o.o 5454 .106E-04 4376 .9S2E-05 4462 • 959E·-·05 ,998E-05 
86 3.6 -c::'O, 0 o.o 3£77 ,660E·-05 33-16 .621E-0'5 3100 .621E-05 .634E-05 
87 3.6 -135.0 o.o 26-44 .351E-05 2127 .3J4E-05 1955 .336E-05 .340E-OS 
09 3.9 60.0 o.o l 0 '5H .133[·-04 5C63 .121E-04 5~ .. ,, .1u.E-04 .123E-O~ 
90 3.9 30.0 o.o 6363 .128E-04 '5733 .118E-·04 5167 .113E-04 .120E-04 
91 3.9 o.o o.o 5057 .116E-04 5258 .107[-04 4814 .105E-04 .10~E-·01 
92 J.9 -30.0 o.o 5177 .9S6E-05 4'503 .913E·-05 4212 .S?7E·-05 , 931E--05 
~3 3.9 -60.0 o.o 4'503 .017E-05 3'717 • 756E·-·05 3626 , 752E·-05 .774E-05 
r:> 1 4.2 180.0 o.o 3875 .660E-05 J217 • 5';'1E -0'5 2356 .560E-05 .603E-05 
95 4;2 120.0 o.o '542C .105E-04 4734 .'74CE···05 424'7 ,CJ06E-0'5 • S'67E·-05 
96 4.2 60.0 o.o 6362 .12SE-04 '5.!167 .117E-04 5100 .112E-04 .119E-·04 
Q ... 
' / 4.2 30.0 o.o 623C .125E-04 '55'7.!. .11'5(-04 '5000 .111E-04 .117E-0-1 
98 4.2 o.o o.o 5704 .112E-04 5076 .103E-04 4614 .997E-05 .105E-04 
QQ ·L2 -30.0 o.o 5127 .S'HE-05 4., ';'[, .C72E-05 4100 • 8C<.:'E·-0'5 • S'leE-·05 

100 4.2 -60.0 o.o 4394 • 790E-·05 3024 • 734E -05 3537 .72?E-05 • 751E·-05 
101 4,2 -120.0 o.o 3006 .462E-05 2'5 '51 , 43-1E- 05 2371 .HOE-05 , 445E--0'5 
102 4.2 ·-130.0 o.o 2068 • 207[ ·-05 1'565 • 202E·-05 1424 • 204E-·05 .204E-05 
103 4.5 60.0 o.o 6161 .12JE-04 5466 .112E· 0-1 4C<.:'5 .107E·-0-1 .114E-01 
101 1, 5 30.0 o.o 6013 .120E-04 5~39 .109E-0-4 4359 .106E-04 .111E-0'4 
105 ·LS o.o o.o 553'5 .10GE·-Oi VJ07 .';'C':'E·· 05 4-173 .S'62E-05 .101E-O~ 
106 ·1. 5 -·30 .o o.o 4994 .940E-05 4373 • SME -05 4023 .SSOE-05 .SS4E-05 
107 4. '5 -60.0 o.o 4402 .7~2E-0'5 3014 .731(·05 3550 • 733E -· 05 • 7'51E-·05 



r<UN t 47 OCP TEST NO.S4r 9M-15M STACK t1 CTACt~ t2 CTACt~ t3 100%,IN1tLCR13::1e,135 
ttODEL PROTOTYPE: HODEL PROTOTYPE HODEL f'ROTOTYPE 

IJEL. AT STACt~ HT 1.74 11/S 14.?0 M/S 1.7~ M./S 1-'. ?C H/S 1.74 11/~ 14.CJC M/C 
EXIT VEL. 2.32 M/S 1'7 .90 H/C 2.37 t1/C 20.42 M/S 2.5~ t1./S 22.00 11/S 
'JOL. FLOW .35E-03t13/S .27Et03H3/S • 37E-·03M3/S .2?Et03113/S • 35E- 03tf3/S • 27E ·I 03tf3./S 
SOURCE STRENGTH .10H06 .SJHOS • 3t;E l-05 
I:ACKGROUND .71E)03 • 2·"\E l 03 .11El03 
CALIBRATION FACTOR .45E-02 .24E···02 .1iE··02 
STACK HEIGHT 3S'.12 CH 117. 3~ H 3?.12 CM 117. 36 H 3«.:'.12 CM 117.36 11 
STACK DIAMETER 1.33 CH 4.14 M 1. 41 Ctt 4.23 M 1.32 CH 3.96 M 

SAMPLE x y .., RAW CONCEtlTRATION RAW CONCc:tHRAT I ON RAW COttCE:NTRATION TOTAL COHC. ... 
PT <KM) (M) 01> <AREA> ( 1/H*H > <AREA> ( 1/H*t1 ) <AREA> ( 1/H*M > { 1/t1*M ) 

58 .... ., 45.0 o.o 5533 .120E-04 ..,....,,~ • 030E·- 05 3416 .e23E-05 .94BE·-05 -. , ,;.;.,1 \JJ 
59 2.7 22.s o.o 5363 .12SE-04 4032 .S93E-05 3.S18 .373E-05 .101E-04 60 2.7 o.o o.o se3o .120E-04 404!J .ElS'7E-05 3630 .S76E-05 .101E-O·~ 
61 2.7 -22.s o.o 5313 .115E·-04 37U .S25E-05 3331 , 802E·-05 .?22E-OS 
62 ~ ., -45.0 o.o 4476 ,CJJ7E-05 31!J4 .6CJ5E-OS 2051 .6£3E-OS • 770E-f'•5 ...... l 
63 2.7 ... 90.0 o.o 2333 • S37E·-·05 1??? , 414E·-05 1n? .414E·-05 .454E-05 
65 3.0 S'O.O o.o 45E4 .%~E-05 3H2 .6El3E-05 2C5C .£.e4E-05 .:'7SE-05 
66 3.0 45.0 o.o 2593 .465E-05 1623 .32SE-OS 1465 .33BE-05 .37SE-05 
0 3.0 22.s o.o 5?11 .130E-04 422S' .'n'JE-·05 3£54 .S'32E-05 .105E-O~ 
68 3.0 o.o o.o 5031 .12?E-04 4203 .934E-05 3300 .919E-05 .104E-04 
69 3.0 -~2 .. 5 o.o 5204 .111E-04 3050 .OSOE-05 346E .E36E:-05 .939E-05 
70 3.0 -45.0 o.o 45?0 .965E-OS 33132 • 739E·-05 3026 • 726E-·05 .SOBE-OS 

~ 71 3.0 -·S'O.O o.o 3134 .600E-OS 22M .476E-05 2010 .474E-05 .SHE-05 
73 3,3 45.0 o.o 5-~?S .119E .. ·04 3917 • S65E·-05 3562 .S59E-05 .?70E-05 .i:--74 3.3 22.s o.o ~iC13 .127E-04 41!JJ .noE-05 3-.on +91CE-05 .104E-04 00 , J , 

75 3.3 o.o o.o 5720 .125E-04 ·H77 .S'27E-05 3779 .913E-05 .103E-04 
76 3.3 -22.s o.o 5237 .113E-04 3~'07 .E63E-05 351£) .e49E-05 .9HE-05 
77 3.3 ·-45 .o o.o 4412 .921E·-05 3313 .72JE-05 2?64 .711E-05 .733E-05 
79 3.6 135.0 o.o 3504 .713E-05 2458 .S22E-05 2221 .526E-05 .sesE-os 
90 3.6 90.0 o.o ·~644 ,979E-05 J311 .723E-05 3014 .723E-05 .806E-05 
81 3.6 45.0 o.o 5070 .lO'i'E-04 36'50 .C03E-05 3307 .7S'6E-0'5 • C92E--05 
92 3.6 22.s o.o 5666 .123E-04 4143 .919E-05 3767 .910E-OS .102E-04 
83 3.6 o.o o.o 5565 .121E·-04 415t. .n2r:-os 3771 .911E-05 .101E-04 
134 3.6 -22.s o.o 50135 .109E-04 3326 • 844E-05 3463 ,S3SE-05 .921E-05 
BS 3.6 -45.0 o.o 112£ .?73E·-06 530 • 67.!.E·· O!.. 462 • CCEE·-0.!. • B42E- Q~ • e6 3.6 ... 90.0 o.o 3236 .63SE-05 2470 .52SE-OS 2191 .519E-05 .'560E-05 
87 3.6 -135.0 o.o 2.\37 .425E-05 1.,nn 

I I U .366E-05 1501 .367E-05 .3B6E-05 
89 3.9 60.0 o.o 5232 .113E-04 3325 • 844E-05 3469 .S36E·-05 .933E-05 
90 3.9 30.0 o.o 5604 .124E-04 4216 .936E-05 3014 .922E-05 .103E-04 
91 3.9 o.o o.o 5526 .120E-04 4170 • 925E·-·05 3767 .910E-05 .101E-04 
92 3.9 -30.0 o.o 4?00 .106E-04 ".l'"'I"\('\ 'llJ,/ ./,, .03CE-05 3412 .C22E-OS .?06£-05 
93 3,9 -60.0 o.o 4119 .S47E-05 3174 • 690E·-OS 2325 .676E-05 .737E-OS 
94 4.2 1so.o o.o 2719 .49£.E-05 101? .371E-05 Hn .377E-05 .414E-05 
95 4.2 120.0 o.o 4009 .S19E-05 2300 .621E-05 2599 .620E-05 .635E-05 
96 4.2 60.0 o.o 5143 .110E-04 3B1·t .c.uE-os 34'56 .E33E-0'5 .S'24E-05 
97 4.2 30.0 o.o 5626 .122E·-·04 4245 • 943E·-05 3336 .923E-05 .103E-04 
98 4.2 o.o o.o 5460 .UCE·-04 4157 .n2E· .. 05 373~ .903E-05 .lOOE-04 
99 ·1.2 --30.0 o.o 4794 .102E-04 3.S71 .007E-OS 3325 • SOlE·-05 .873E-05 

100 4.2 -60.0 o.o 4068 .c:HE-·05 3150 .6C5E-05 2C36 • 679E-·0'5 .731E-0'5 
101 .4. 2 -120.0 o.o 2909 • 544E·-05 2254 • 474E··05 2000 .471E-05 .496E-0'5 
102 4.2 -1co.o o.o 190? • 313E-·05 1447 .284E-05 1256 .2C6E-05 .294E-05 
103 4,5 60.0 o.o 5076 .109E-04 3797 .S37E·-05 3454 .833E-05 .917E-OS 
104 4. '5 30.0 o.o 53E4 .116E-04 40'.:'2 .907E-05 3710 .C'i'6E-0'5 • 9E7E .. ·05 
105 4.5 o.o o.o '5217 .112E-04 4022 .S?OE-05 3629 .87oE-05 .961E-05 
106 4,5 -30.0 o.o 4l.n .??!E-05 3l2E .7?7E-0'5 3272 .7C7E-0'5 .e'57E-05 
107 4,5 ·-60.0 o.o 4033 .S3SE-05 3219 .701E-05 2922 .700E-05 .745E-05 



RUtf t 43 GEP TEST tto.s5,10M-14tt 
STACK tl STACK 12 STACt~ .t3 100:,1tt.~LER11::1s,2es 

HODE:L PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 

VEL. AT STACK HT 1.74 tt/S 14.98 M./S 1.74 t1/S 14.'i'S H/S 1.74 M./S 14.S'C H/S 
EXIT VEL. 2.32 tt/S 19.90 11/::i 2.J7 H/!:i 20. 42 11/S 2.56 t1/S 22.03 H/S 
'JOL, FLOW .35E-03H3/S .27Et03H3/S .37E-03H3/S .29E+03113/S .3'5E-OJH3/S .27E+03H3/S 
SOURCE STRENGTH .10E+06 • S3E t-05 .3l.Et05 
I:ACKGROUtUl .75£)03 .30£·}03 .2?E·I03 
CALIPRATION FACTOR .46E-02 .24E ··02 .17E-02 
STAct~ HEIGHT JS' .12 CH 117. 3.!. t1 39.12 Ctt 117. 36 t1 JCJ.12 CH 117. 36 tt 
STACK DIAMETER 1.33 CH 4.14 11 1. -U Ctt 4•23 H t. 32 CH 3.96 tt 

SAMPLE x y .... RAW CONCEtlTRATION RAW CONCEHTRATION RAW COHCENTRATION TOTAL COHC. 
f'T <KH> <H> <H> <AREA> < 1/H:::H > <AREA> ( 1/H:::H > <AREA> ( 1/H:t.H ) ( 1/H*M ) 

~4 3.0 1EO.O o.o 10?S .C7CE-06 6..,7 ,O';'SE-0.!. 641 .e79E-Ot.. .ec4E-06 / .., 
~'5 3.0 135.0 o.o 2375 .S42E-OS 2515 .SJ1E-OS 1338 .264E-05 .447E-05 
u 3.0 90.0 o.o HN .tJ55E-05 4115 .?lSE-·05 '3023 .ONE-05 .9:!1E-05 
67 3.0 45.0 o.o 6276 .141£--04 5361 .133£-04 5506 .132£-04 .135£-04 
68 3.0 o.o o.o 6036 .155E-04 6324 .145E·04 5?9:3 .1HE-04 .14£E-O~ 
69 3.0 ... 45 .o o.o 6828 .155E-04 6219 .142£-04 5361 .141E-04 .146E-04 
?Ct 2.0 -90.0 o.o 54C9 .121E-04 40DO .110E- 04 4721 .112E-04 .1HE-O·~ 
71 3.0 -135.0 o.o 3537 .723E-05 3020 .6S3E-05 2934 .669E-05 .681£-05 
72 3.0 -rno.o o.o 1054 .2S1E-05 1.., '.., .255E-OS 1336 .264E-05 .26bE-05 ......... 
73 3.3 130.0 o.o 1394 .291£-0S 1497 .287£-05 1372 .273£-05 .284£-0S 
74 3.3 135.0 o.o 2948 .560E-OS 2507 .54CJE·· OS ~J-JZ .S31E-05 .547E-05 
75 3.3 90.0 o.o 4571 .?75£-05 4137 .933E-05 3897 .912£-05 .940£-05 ' 76 3.3 45.0 o.o 6042 .135E-04 5603 .127£-04 5274 .126£-04 .129E-O·'\ 
77 3.3 o.o o.o 6899 .157£-0-4 6366 .146£-04 60JS .145E-04 .149£-04 .s:::--
78 3.3 -45.0 o.o t.664 .151E-04 60t.:! .130E-04 sn-5 .13S'E-04 .143E-04 \0 
79 3.3 -90.0 o.o 5572 .123£-04 4957 .112£-04 4782 .114£-04 .116E-04 
80 3.3 -135.0 o.o 3750 .765E-05 317? .t.?lE-05 307? .705E-05 .720E-OS 
81 3.3 -180.0 o.o 2062 .334£-0S 1553 .302£-05 1505 .307E-OS • 314£-05 
82 3.6 1EO.O o.o 21C4 .365E-OS 1Cl6 .364E-OS 1675 .350E-05 .J60E-OS 
83 3.6 135.0 o.o 3213 • 623E·-05 2750 .sssE-os 2611 .S07E-05 .600E-OS 
84 3.6 90.0 o.o 4820 .104E-04 4436 • ?«;'2E-05 .U22 .96?E-OS .lOOE-04 
BS 3.6 45.0 o.o 6131 .139£-04 5715 .1JOE-04 5379 .129E-04 .132E-04 
86 3.6 o.o o.o 6779 .154E-04 6250 .143E-04 5926 .143E-04 .14.!.E-04 
87 3.6 -45.0 o.o 6365 .143E-04 5792 .132E-04 5531 .1J3E-04 .136£-04 
88 3.6 -90.0 o.o 5554 .123E-04 4?5E .112E-04 4741 .113E-04 .116E-04 
89 3.6 -135.0 o.o 3399 .803E-05 3325 .726E-05 3210 .nnE-os .7S5E-05 
90 3.6 -180.0 o.o 2203 .370E-05 1706 .337E-05 1651 .344E--05 .3SOE-05 
91 3.9 180.0 o.o 2123 .JSOE-05 1733 .344£-05 1537 .327E-05 ,J40E-OS 
92 3.9 135.0 o.o 3223 .630E-05 2851 • .!.12E-05 2645 .S?SE-05 .613E-05 
93 3,9 90.0 o.o 4863 .105E-04 4471 .100E-04 4150 .976E-05 .101E-04 
94 3.9 45.0 o.o 50?6 .131E-04 5420 .123E-04 50?5 .122E-04 .125E-O,~ 

95 3.9 o.o o.o 6553 .143E-04 6040 .13SE-04 5702 .137E-04 .141E-04 
96 3.9 -45.0 o.o 6454 .14.SE-04 5C51 .133E-04 5575 .134E-04 .137E-04 
97 3.9 -90.0 o.o 5498 .121E·-04 4363 .109E-04 4532 .107E-04 .11JE-04 
98 3.9 -135 .o o.o 3001 • 77CE-05 32'32 .703E-05 3145 .722E-05 .734E-05 
99 3.9 -180.0 o.o 2365 .411E-05 1S43 .371£-05 1304 .302£-05 .3S8E-05 

100 4.2 1eo.o o.o 2346 .406E-05 1961 .JS'?E-05 1016 .385E-05 .397E-OS 
101 4.2 135.0 o.o 3335 .659E-05 2934 .632E-OS 2726 .616E-05 .635£-05 
102 4.2 90.0 o.o 4691 .lOlE-04 4281 .955£-05 3902 .929£-05 .963E-0'5 
lOJ 4.2 45.0 o.o 5736 .127E-04 5254 .11 ?E-04 4937 .11 CE-04 .121E-04 
104 4.2 o.o o.o 6303 .142E-04 5791 .132E-04 5467 .131E-04 .135£-04 
105 4.2 -45.o o.o 6406 .144E-04 5313 .132E-0-4 5506 .132£--04 .136E-04 
106 4.2 -90.0 o.o 5399 .119E-04 400? .lOCE-04 45174 .109E-0-1 .112E-0·1 
107 4.2 -135.0 o.o 3339 .660£-05 3264 .711[-05 3137 .720E-05 .697£-05 



RUN t 49 OEP TE~T ttO.S6r10M-14H 
STACI'~ t1 STACK t2 STACI'~ 13 100%ritl,DLER15::1£,300 

HODEL PROTOTYPE HODEL PROTOTYPE MODEL PROTOTYPE 
VEL. AT STACK HT 1.74 11/S 14.CJC 11/S 1.74 M/S 14.9El H/S 1.74 11/S 14.S'El H/S 
EXIT VEL. 2.32 H/!:; 1';'.90 H/C 2.37 t1/~ 20.42 H/S 2.5~ H/!l 22.00 H/S 
VOL. FLOW .35E-03M3/S .27Ei03M3/S • 37E-·03M3/S • 2'7E+03M3/S .J5E-03H3/S .27E+03MJ/S 
SOURCE STRENGTH .10Et06 .53El-OS • 36E.05 
I: A et:; GROUND • 7'3E·l 03 .2~EI03 .23Ei03 
CALIBRATION FACTOR .46E-02 .24E·-02 .17E-02 
STACK HEIGHT 3CJ.12 CM 117. 3.!. t1 39.12 CH 117.3l. M 3CJ.12 CH 117.36 t1 
STACK DIAMETER 1.33 CM 4.14 t1 1 • 41 CH 4.23 t1 1.32 CH 3.96 H 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL COt'C. 
PT <KH> <M> <M> <AREA> ( 1/M*M > < ARE1~ > ( L'H*H > <AREA> ( 1/H*M > ( 1/M*M ) 

H 3.0 1co.o o.o 1572 .21'5E-05 1110 .20JE-05 1045 .206E-05 .20CE-05 
65 3.0 135.0 o.o 2593 .476E-05 2136 .449E-OS 2002 • 4-19E-05 .453E-OS 
t6 3.0 S'O. 0 o.o 4026 .El42E-05 352El .783E-05 329C .777E-0'5 .eooE-05 
6? 3.0 45.0 o.o 5336 .119E-04 4750 .lOCE-04 4455 .107E-04 .111E-04 
tB 3.0 o.o o.o 3239 .l.HE-05 25C3 .557E-0'5 2466 .56.!.E-05 .587E-05 
69 3;0 -45.0 o.o 5960 .134E·-04 4930 .112E-04 4696 .113E-04 .119E-04 
70 3.0 -90.0 o.o 4720 .102E-04 37~6 .C31E-0'5 359'5 .C'52E-05 .ES'S'E-0'5 
71 3.0 -135.0 o.o 3321 .662E-05 24'53 .527E-05 2404 .SSlE-0'5 .578E-OS 
72 3.0 -180.0 o.o 18'75 .2';'CE-05 1217 • 22'i'E- 05 11N .2HE-05 .256E-05 
73 3.3 180.0 o.o 1625 .229E-OS 1159 .215E-05 1077 .214E-05 .219E--05 
71 3.3 135.0 o.o 2636 .4E7E-05 21C6 .4~·1E··05 2033 • 45::'E- OS • ·H .. EE-05 
7'5 3.3 90.0 o.o 3?11 • 312E -·05 3437 .762E-OS 3202 • 753E--05 • 775E-05 
7t· 3.3 45.0 o.o 5307 .117E-O·~ 4.::.'J.~ .10.!.E· .. 04 4359 .105E-.. 04 .109E-04 o:i 
77 3.3 o.o o.o 6276 .142E·-04 5·~29 .124E-04 5103 .123E-04 .130E-04 I 
78 3.3 -45.0 o.o 4710 .102E-04 30~-!. .CME-05 36'i'2 .C77E-05 .919E-05 Vt 
79 3.3 -90.0 o.o 4350 .105E-04 3371 .3.S6E-OS 3725 .3C5E-0'5 .933E-05 0 
e0 3.3 -135.0 o.o 3545 .71'i'E-05 2.:'..C.!. .5C1E-OS 2600 .600E-05 • t 0 32E- 05 
Sl 3.3 -180.0 o.o 2034 • 346E·-05 1402 .273E-05 1366 .203E-05 .302E-05 
82 3,6 1co.o o.o 1C1S' .27CE-05 1306 • 26'JE-·05 12CO .266E-05 .271E-05 
93 3.6 135.0 o.o 2349 .541E-OS 227·\ .432E-05 2152 .4C7E-05 .S03E-05 
e1 3.6 S'O.O o.o 4050 .CSOE-05 ""fC'~-Y 

w..J I"' • 79'i'E- 0'5 3330 .7C7E-05 .812E-05 
85 3.6 45.0 o.o 5">"'7"1 ._I W .116E·-04 4631 .106E-04 4373 .10SE-04 .109E-04 
86 3.6 o.o o.o 6H'2 .13'i'E-04 5-rn1 ... , "" .123E-04 5073 .12JE-04 .12CE-0·1 
B? 3;6 -45.0 o.o 5452 .121E-04 4.S01 .104E-04 4364 .105E-04 .llOE-04 
88 3.6 -90.0 o.o 4'i'OO .107E-04 3?7~ .CCJOE-05 ..,.,...,n 

WI I I • E'i'S'E-05 • S''50E-·0'5 
89 3.6 -135.0 o.o 3656 .747E-OS 2318 .613E-05 2715 .629E-05 .6.S2E-OS 
90 3.6 -1co.o o.o 2361 .417E-OS 1665 .331!.E-OS 1614 • 350E-·0'5 • 367E·-0'5 
91 3.9 180.0 o.o 1776 .267E-05 1323 .256E-05 1247 .25CE-0'5 .260E-05 
92 3.9 135.0 o.o 2f,'1 c .SS'i'E-05 2478 .'531E-05 22'i'C .'524E-05 .53£E-05 
93 3.9 90.0 o.o 4103 • S63E-·OS 3643 .311E-05 334>'3 .SOlE-05 .S25E-05 
9~ 3,9 45.0 o.o 521'5 .115E-04 4l36 .105E-04 420? .103E-O·~ .107E-·O~ 
95 3.9 o.o o.o 5997 .135E .. ·04 5237 .11 ?E-04 4903 .113E-04 .124E-04 
96 3.9 -45.0 o.o 5£49 .131E-04 4';'55 .113E-04 -1692 .113E-04 .llS'E-04 
97 3.9 -90.0 o.o 4344 .105E-04 3942 .333E-05 3768 .396E-05 .942E-05 
98 3.9 -135.0 o.o 3752 .772E-05 2913 • 63.::.E- 05 27":7 .6'50E-05 .6E5E-05 
99 3,9 -180.0 o.o 2513 .456E-0'5 1306 .370E-05 1740 .382E-05 .402E-OS 

100 4.2 180.0 o.o 2170 .360E-05 1740 .354E-05 161 IJ .3S2E-OS .3'5BE-0'5 
101 ·1. 2 135.0 o.o 3043 .S92E-0'5 2533 .557E-05 2395 .54SE-05 .565E-0'5 
102 4.2 90.0 o.o 4060 .S51E-05 3569 .793E-OS 3307 .779E-05 .S07E-05 
103 4.2 45. 0 o.o 5099 .112E-04 4514 .102E-04 4207 .101E-04 .10'5E-0·1 
104 ,, .2 o.o o.o 5366 .131E-·04 5120 .117E-04 4791 .115E-04 .121E-04 
10'5 4.2 -4'5.0 o.o 5'560 .123E-04 4 7-'lC • lOCE- 04 4503 .lOElE-04 .113E-04 
106 4.2 ·-90. 0 o.o 4336 .105E-·04 3?64 .833E-05 3769 .S96E-05 .943E-0'5 
10' 4,2 -13'5.0 o.o 37'75 .7CJE-05 24J';'2 .~55E-0'5 2';'2c;' .6C3E-05 .706E-05 



RUH t 50 GEP TEST NO.S7110M-14M 
STACI'~ t1 STACK t2 STACI'~ . t3 1ooz,1tt,ELER16l!1£1315 

HODEL PROTOTYPE HODEL f'ROTOTYPE HODEL PROTOTYPE 
'JEL. AT STACK HT 1.74 11/S 14.?C 11/S 1.74 11/S 14.?E 11/S 1.74 H/S 14.90 tt/S 
EXIT VEL. 2.32 M/:3 1?.90 H/S 2.37 11/~ 20.42 11/S 2.St. M/~ 22.oa HIS 
VOL. FLOW • 35E-·03113/S .27Ef03H3/S .37E-03t13/S • 2?E ·t 03113/S .3SE-03113/S .27Et03113/S 
SOURCE STRENGTH .10Ef06 .S3EtOS • 36EfOS 
I: AC t:: Gf::OutlD • 77E·> 03 .30E>03 .2£.El03 
CALIBRATION FACTOR • 46E·-02 .24E-02 .17E·-02 
£ T f\Ct: HEIGHT 35'.12 CH 117. 36 11 3? .12 CH 117.'36 11 39.12 CH 117.36 M 
STACK DIAMETER 1.38 CM 4.14 M 1+41 CH 4.23 11 1.32 CH 3.96 H 

SAMPLE x y z RAIJ COtlCEHTRAT ION RAIJ CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT <KM> <H> <M> <AREA> ( 1/tU:H ) <AREA> ( 1/H*H > <AREA> ( 1/MtH ) ( 1/M:t.M .) 

6<\ 3.0 ieo.o o.o 1760 .254E-05 122'i' .224E-OS 1177 .232E-05 • 236E·-05 
65 3.0 13'5.0 o.o 2309 .S21E·-05 21 ?5 .4SSE-05 2092 .464E-05 .4BOE·-05 
t;.6 3.0 S'O.O o.o 3'705 .COlE-05 3124 • CJCE-05 3008 .t.IJ6E-OS .724E-OS 
67 3.0 45.0 o.o 5743 .127E-·04 4156 .926E-05 4017 .9S1E-OS .!OSE-04 
~.e 3.0 o.o o.o 3003 • 5?1E- 05 21t.1 .447£-05 20S'3 .464E-05 .sooE-os 
6~ 3.0 -45.0 o.o 5958 .133E-04 4363 .976E-05 4198 .997E-05 • l!OE-04 
70 3.0 -s-o.o o.o 4C27 .104E-04 3417 .74?£-05 3316 .774E-05 .es1E-OS 
71 3.0 -135.0 o.o 3563 • 714E-OS 2422 .s1oc-os 2352 .530E-05 .583E-OS 
72 3.0 -lEO .O o.o 231FJ • 3'J~E-·05 1412 .2£.CE-·05 1 "'"'"' .... J ~ .2C3E-·05 .314E-05 
13 3.3 1so.o o.o 1376 .2S3E-05 13H .252E-OS 1274 .257E-05 .264E-05 
74 3,3 135.0 o.o 2055 .533E-05 2266 .472£-05 215') .4C1E-0'5 • 4S'5E-05 
75 3,3 90.0 o.o 3936 .809E-05 3171 .690£-0S 3037 .703E-05 .733E-05 
]t. 3.3 45.0 o.o 5304 .11CE-04 4220 .?41£-05 4034 .S'56E-05 .t02E-O.l\ ~ 
77 3,3 o.o o.o 6268 .140£-04 4322 .109E···04 4602 • llOE-04 .119E-04 I 
?B 3.3 -45.0 o.o 5£41 .130E-04 43'70 • ?02E-·05 4201 .S''70E-05 .lOS'E-04 U1 
79 3,3 -90.0 o.o 343 .194E-06 32? .760E-07 320 .172E-06 .146E ··06 .... 
80 3.3 -135.0 o.o 3740 .75?E-05 2£.16 .55£.E-05 251'7 ,572E-05 .627E-05 
81 3.3 -180.0 o.o 2458 .432E-OS 1551 .J01E-05 1506 .316E-05 .343E-OS 
82 3. t;. 1eo.o o.o 2138 .350£-05 H .. 33 .321E-05 1546 • 326E-·05 .332E-05 
83 3.6 135.0 o.o 3029 .S73E-05 2221 .462E-05 2119 .471£-05 .502E-05 
94 3.6 90.0 o.o 4108 .C53E-05 3370 • 73?E-·05 3207 • 746E-·05 • 779E-05 
85 3.6 45.0 o.o 5469 .120E-·04 4378 .979E-05 4126 .979E-OS .105E-04 
86 3.6 o.o o.o 6075 .13.!.E-O·• 4772 .107E-04 4526 .lOCE-04 .117E-04 
97 3.6 -45.0 o.o 1043 .705E-06 515 .523E-06 504 .618E-06 •• H3E-06 
se 3.t. -90.0 o.o 4030 .104E-04 35')5 .7nE-05 3467 .E12E-05 .en::E-05 
89 3.6 -135.0 o.o 3358 .7S9E-05 2771 .574E-05 2637 .602£-05 .660E-05 
90 3.6 -mo .o o.o 2736 .503E-05 1C13 .364E-05 173E .374E-05 .412E-05 
91 3.9 1so.o o.o 2037 .324E-05 1495 .2B7E-05 1399 .283£-05 .JOOE-05 
9! 3.9 90.0 o.o 4155 .e65E-OS 3H1 • 754E-·05 3271 .762E-05 .793E-05 
94 3.9 45.0 o.o 5400 .11sE-04 4393 .933E-05 4154 .986E-05 ,105E-04 
95 3,9 o.o o.o 5947 .132E-04 4741 .107£-04 4463 .106E-04 .115E-04 
96 3,9 -45.0 o.o 5705 .126E-04 4417 .939E-05 4162 .9S8E-05 .lOSE-04 
97 3,9 -90.0 o.o 4020 .104E-04 3l.51 .oosE-os 3401 .S16E-05 .SE4E-05 
98 3.9 -135.0 o.o 3862 .790E-05 2342 .611E-05 2~91 .616E-05 ,671E-05 
99 3.9 -100.0 o.o 2C46 .531E-05 1?45 .3?5E-05 1044 .401E-05 .HlE-05 

100 4.2 180.0 o.o 2422 .423E-05 1917 .309E-05 1301 .390E-05 .400E-05 
101 4.2 135.0 o.o 3235 .630E-05 2£,c;.'3 .575E-05 2527 ,574E-05 .SS'3E-05 
102 4.2 90.0 o.o 4112 .S54E-05 3437 .753E-05 3223 .750E-05 .7S5E-05 
103 ·L2 45.0 o.o 5331 .117E-04 43.'.'J .?77E-05 4117 .977E-05 .104E-·04 
104 4.2 o.o o.o 5768 .12SE-04 46SO .lOSE-04 4410 .lOSE-04 .112E-04 
105 4.2 -45.0 o.o 5503 .123£-04 4411 .?C7E-05 410'7 ,S'S'SE-05 .107E-04 
106 4.2 -90.0 o.o 4303 .103E-04 3701 .S17E-·05 351.S .825E-05 .SS9E-05 
107 4.2 -135.0 o.o 3964 .Cll.E-05 2')4£, .t..36E-05 2020 .64EE-05 .6S'9E-05 
109 ·1.2 -180.0 o.o 3016 .574E·-05 2140 • 442E-05 2041 .451E-05 .4BSE-05 



RUN I 51 GEP TEST NO. SCdOH-11M 
~~T.~Ct:; t1 STACt~ t2 E~H;Ct:: t:: 100%,IH1PLER17t:181270 

MODEL PROTOTYPE HODEL r·r::OTOTYPE MODEL f'F:OTOTYPE 

t.'EL, AT STACI'; HT 1, 74 tL'S 14.'70 H/S 1.74 H/S 14.'78 t1/S 1.7~ M./S 14.'7£ M/S 
EXIT •JEL. ~.J~ M/S l'J',9~ M/~ 2.3~ l1./~ 20. 42 t1/S ~.5~ t1/S 22, 03 M/'.:: 
VOL, FLOW , "3 E·· 03H3./S , 27E-I 03M3/S .37E-03M3/S , 2'J'E103M3/f~ , 3 E .. 03t13/S • 27E-I 03M3...'S 
SOURCE STRENGHI .1 E!06 .53El-05 .3 E+os 
BACKGROU~HI .. C E} o~: • '31[·103 • 2 [ l 0'3 
cnLIBRATIOH FACTOR ,4 E-02 .23E-02 , 1 E·-02 
STAn: HEIGHT ~'. 1~ CM 11'7.36 M 3'7.12 CM 117.3l M ~'. 12 CM 117.36 tt 
STACK [llAMETER 1.33 CM 4.14 M 1. 41 CM ·L23 t1 1. 32 Ctt 3.?6 M 

SAMPLE x y .., f;: .~) ~J CONC[NTRATION Rt~~I CONCENTF:AT I otl F:MJ COHCENH:AT I ON TOH1l.. COtlC. .... 
PT <KM> { M > <M> < AF:EA > ( 1 /t1:l'.t1 ) < AF:EA) { 1/H*M ) < AF:EA) ( 1/M:t.t1 ) ( 1/MtM ) 

t4 .3 .o 180.0 0 ,I) 2221 • 344[·-05 1C77 , Jl.2E-05 1 l.04 .329E-05 , 345E-0'5 
65 3.0 135.0 o.o 3~505 , 659E-.. 05 33.SO .704E-05 2335 , 623E·-05 • 664E-05 
U;.. 3.0 90.0 o.o 54'73 .11~iE-04 563';' .123E-·04 4768 .110[-0~ .116[--01 
67 3;0 45.0 o.o 6921 ,150E-04 720? .15'J'E-04 0209 • 145[·-·04 .151[-04 
t.e 3.0 o.o o.o -13C5 ,071E--05 4305 .~'21E-05 3761 .854E-05 .884E-05 
69 3.0 -~5.o f). 0 6171 .131E-·04 6370 .140E-04 5533 .129E-·04 .133E-04 -:>,.. 3.0 ·-S'O, 0 o.o -1::..01 I '/O',~[·- 05 4435 .751[ .. 05 3';'33 , n•:.'5E-05 , S'17E-·05 ?i 3.0 -135.0 o.o :-!5?6 ,43.SE-05 2275 • 454E-·05 2039 , 435E-·05 .442E-05 
72 3.0 -180. 0 o.o 1 ·~ :.~ 5 ,157E·-05 1026 .Hl·E··05 ') 11 .tl.OE-·05 , HlE-05 
73 3.3 130.0 o.o ,,,.)MC:-

....... l ..J • 362E·-·05 1943 .377[-05 1 l,53 .342E-05 • 361[·-05 
74 3.3 135.0 o.o 3-H.'/ ,l50E .. 05 32';'l. • 6C';'E··· 05 2DL' • l.24E - 05 ,. t.55E-o~; 
75 3.3 90.0 o.o 5371 .112E-04 5425 .11CE·-04 1637 .107E-04 .112E-04 
76 3.3 45.0 o.o 6744 .145[- 04 l'J07 .1'52E-04 C-MC"-i .... ·' ~~ .13S'E-O~ .14'5E-O~ t:J:I 
"J7 3,3 o.o o.o 6930 ,150E-04 7056 .156E--04 6160 .144E-·04 , 150E-·OJ! I 
78 3.3 -45.0 o.o t.21 :~ ,132E·-0·4 6206 .13CE-04 553=; .127E--0·1 .133E-01 VI 
79 3.3 -90.0 o.o 4475 , 396E .. ·05 U54 .933E-05 3832 .871E-05 .901E-05 N 
80 3.3 -135.0 o.o :~7::~0 , -H.'7E· 05 2400 .482E-05 21l.6 .4l6E-OS ,473E-05 
81 3,3 -130.0 o.o 1 """" '') .JI .._ .185E-05 1125 .1:J?E-05 1020 .187E-05 .137E ··05 
e2 3.6 rno.o o.o 2l0 21 .H2E-05 2~'JC .45'7E-05 2000 .425E-05 .442E-05 
83 3.6 135. 0 o.o 3'"> (.~ .:_uw , 600E·-05 3020 .625E-05 2662 .536E-05 .604E-05 
84 3.6 90.0 o.o 54l.4 .11-~E-·04 5463 .11 1i'E-04 4722 .1 O'>'E-·04 .114E-04 
85 3.6 45.0 o.o 6667 .143E-04 6734 .143[-04 5369 .137E-04 .143E-·04 
Bt 3.6 o.o o.o 6833 .147E-O~ 6CC1 .152E-04 l.034 .141E-0·4 , l·'l'?E-04 
87 3.6 -~15. 0 o.o 6010 .127E-04 5993 .131E·-04 5275 , 122E-.. 04 .127E-04 
88 3.6 -90.0 o.o ~ . .., ("\"" 

- .... •\-'.0:. ,C74E·-05 HC4 .cs)4E-05 3740 .C4CE·-05 .8?2E-05 
89 3.6 .... 135. 0 o.o 2:H 1 , -139E -·05 2461 .496E-·05 ~22~ , 480E-·05 , 439E·-05 
90 3.6 -11JO .o o.o 1710 .21'J'E-05 1281 .224E·-05 117'5 .22~iE-05 .222.E-0'5 
91 3.9 130.0 o.o ~ ·~ 7 ·1 ,406E-05 2125 .419E-05 1320 .301E-05 , 403E>-05 
Q~ 3.9 135.0 o.o 3C08 , 733E·- 05 35~~., .75DE-05 3112 • 69l.[-05 , 730E·-05 93 3.9 90.0 o.o 5530 , 115E-04 5431 .113E-·04 4722 .109E-04 .114E--04 
94 3,9 45.0 o.o 6418 .137E-04 l121 .1HE-· 04 5501 .130E-01 .13t.E-O~ 
95 3.9 o.o o.o 6483 .139E·-04 6473 .142(-04 C"/..,,., 

..JU/.,_ .132E-04 .138E·-04 
96 3,9 -45.0 o.o 5'.:'0~ .125E·-04 5"'"' I I'-' .127E·-04 513l· .11S'E·-01 .123[·-04 
97 3,9 -90.0 o.o 1273 .342E-·05 4028 , 353E-·05 3003 .:316E·-05 .841E .. 05 
98 3,9 -135.0 o.o ~C~!-3 , 474E··-05 24·10 .472[-05 ~21 ::' .478(-05 .488E-05 
99 3,9 -180.0 o.o 1 :"13 , 240E-·05 1324 .234[-05 1179 .230(-05 .235[ .. ·05 

100 ·L2 180.0 o.o :~· 11 , 513E·- 05 2571 , 522E-·05 2:36 .483E-05 .506E-05 
101 4.2 135.0 o.o 3759 , 770E .... 05 '3691 , 7SOE·-05 '3203 , 71 ?E--05 , 757E-·05 
102 4.2 90.0 o.o 5~0:~ .1'J7E-·<.l4 501£. .10<.:'E-04 4380 .100[·-04 .106E-04 
103 4.2 45.0 o.o ,s 1 .. 16 • 131 E ·-04 .S047 .132E·0-1 5230 .122E-·04 .128E--04 
10~ 4.2 o.o o.o l 0 278 .134E·- 04 61'i'1 .13.'.:.[-01 5.~sc .12CE-0-1 .132E-0-1 
105 4.2 -·45. 0 o.o 5754 .121E-04 5596 .122E-.. 04 4975 .115E-04 .11 ?E-04 
1ot. ·L2 ·-90 .o o.o 4 0 ~,' !:.~ ,801E .. 05 3C3l , Cl 3E·-05 3478 .7D~iE .. 05 .801E-05 
107 4.2 --135. 0 o.o 2331 • 494E .... 05 2428 • -189[-·05 2219 .473E-.. 05 , 437E- 05 



RUN t 52 OEr TEST tlO. S9 ~ 7M·-1 ·1M 
ETACt~ tl STACt~ t2 ETACt~ t3 100:,1tt,ELERlB::1s,:ss 

HODEL PROTOTYPE 110DEL PROTOTYPE HODEL PROTOTYPE 
1.JEL. AT STACt~ BT 1.74 M/S 14.IJE H/S 1.74 H/S 14.9E H/S 1.74 MIS 14.c;'O tt/S 
EXIT VEL. 2.32 M/S 19.90 H/S 2.37 HIS 20.42 HIS 2.5l. H/S 22.oa HIS 
VOL. FLOW .JSE-03113/S .27Et03M3/E .37E-03H3/S .29Et03H3/S .35E-03H3/S • 27E·J-03tt3/S 
SOURCE STRENGTH .10Et06 .53Et05 .36E+OS 
I:ACKGROUND .60Et03 .13E·I03 .12Et0'3 
CALIBRATION FACTOR .44E-02 .23E-02 .l~E-02 
STACK HEIGHT 3S'.12 CM 117. 36 11 3'7 • 1 Z CH 117.36 tt 34>'.12 CH 117. 3;!. M 
STACK IIIAMETER 1.38 CH 4.14 M 1. 41 CM 4.23 11 1.32 CH 3.96 M 

SAMPLE x y ... RAW CONCENTRATION RAW CONCENTRATION RAW COttCENTRATION TOTAL COUC. 
f'T < l~M) 01) <M> <AREA> ( 1/M:tt ) <AREA> < 1/11*11 ) <AREA> ( 1/H*M ) ( 1/M*M ) 

37 2 .1 60.0 o.o 5464 .11 '7E-04 6415 .145E-04 4552 .1oeE-04 .124E-04 
38 2.1 30.0 o.o 6081 .134E-04 7120 .1.!>lE-04 5137 .122E-04 .139E-0·1 
3? 2 ( 1 o.o o.o 6172 .136E-04 7047 .1S'i'E-04 5256 .12SE-04 .141E-04 
40 2.1 --30.0 o.o 5548 .121E-04 6171 .139E-04 4711 .112E-04 .124E-04 
41 2 .1 -60.0 o.o 2414 .4HE-0'5 237£. .517E-0'5 102';' .415E-05 .460E-OS 
46 2.4 60.0 o.o 5366 .129E-04 6643 .lSOE-04 4939 .117E-04 .132E-04 
47 2.4 30.0 o.o 6441 .143E-O·\ ""'"f"\('\ 

~ "- ,/ ~ .165E-04 5500 .131E-04 .147E-04 
48 2.4 o.o o.o 6408 .142E-04 7094 .160E-04 5440 .129E-04 .144E·-04 
49 2.4 -zo.o o.o 56E2 +124E-04 £.141 .13CE··04 4776 .113E-04 .12l·E-O·\ ti:' so 2.4 -60.0 o.o 4358 .104E-04 5117 .115E-04 4054 .956E-05 .105E-04 I 
'5l· ,,. .., ...... " l·O+O o.o S?E7 .132E-04 661'7 .149E-04 503E .120E-O\ .134E-04 Vt 
57 2.7 30.0 o.o 6595 .147E-04 7200 .165E-04 5575 .133E-04 .14BE-04 w 
'58 2.7 o.o o.o 6405 .142E-04 6963 .1S7E-04 5443 .12S'E-O\ .143E-01 
59 2.7 -·30.0 o.o 5313 .123E-04 6134 .139E-04 4917 .117E-04 +12SE-04 
60 2.7 -60.0 o.o 40~0 .105E-04 SO~S' .114E-'04 40£.1 .S'SCE-05 .105E-04 
66 3.0 90.0 o.o 5023 .10SE-04 5345 +120E-04 4157 .931E-05 .109E-04 
67 3.0 45.0 o.o £.241 .130E-04 6737 .152E-04 5275 .125E-04 .13S'E-04 
68 3.0 o.o o.o 6314 .140E-04 6712 .152E-04 5337 .127E·-04 .140E-04 
69 3.0 -45.0 o.o 4407 .S'52E-05 454C .102E-04 3700 .e70E-05 .C?4EE-05 
70 3.0 --90 .o o.o 3917 .312E-05 3078 .S63E-05 3193 .747E-OS .S08E-05 
75 3.3 90.0 o.o 5063 .10fJE-04 5275 .11CE-04 4212 .995E-05 .109E-04 
76 3.3 45.0 o.o 6231 .133E-04 6583 .149E·-04 5259 .125E-04 • 137E·-04 
77 3.3 o.o o.o 6213 .137E-04 6439 .145E-04 5231 .124E-04 .136E-04 
78 3.3 -45.0 o.o 5539 .122E-04 5655 .127E-04 4668 .111£-04 .120E-04 
79 3.3 -90.0 o.o 3933 .e16E-05 3035 .C53E-05 3168 .741E-05 .E04E-05 
84 3.6 90.0 o.o 5120 .11 lE-04 5246 .USE-04 4236 • lOOE·-04 .llOE-04 
86 3.6 o.o o.o £.168 .136E-04 62E4 .142E-04 51C3 .123E-O~ .134E-04 
87 3.6 -45.0 o.o 5491 .120E-04 5512 .124E-04 4592 .109£-04 .118E-04 
88 3.6 -90.0 o.o 4095 .S56E-05 3979 .SS6E-05 3347 .7S4E-05 .S43E-05 
93 3.9 90.0 o.o 5133 .1 llE-04 51?E .117E-04 424? .100E-·04 .109E-04 
94 3.9 45.0 o.o 6059 .134E-04 6190 .140E-04 5067 .120E-04 .131E-04 
95 3,9 o.o o.o 601E .133E-04 £.009 .137E-04 5106 .121E-04 .130E-04 
96 3.9 -45.0 o.o 5221 .113E-04 5189 .116E-04 4366 .103E-04 .111E-04 
97 3.9 -90.0 o.o 4000 .052E-05 34727 .C74E-·05 3315 • 777E-05 .S35E-05 



F:UN t 53 OEf' TEST NO. S10r7M-14M 
STACK t1 STACt~ 12 STACI'~ t3 100:,IN1DLER19t!18190 

HODEL f'ROTOTYPE HODEL PROTOTYF'E HODEL PROTOTYPE 
VEL. AT STACK HT 1.74 H/S 14.90 M/S 1.74 H/S 14.90 H/S 1.74 H/S 14.S'E H/S 
EXIT VEL. 2.32 HIS 19.93 HIS 2.37 H/::i 20.42 MIS 2.56 HIS 22.oa HIS 
VOL. FLOW .3SE-03H3/S .27E+03M3/S .37E-03M3/S 12S'E+03H3/S .3SE-03H3/S .27E+03M3/S 
SOURCE STRENGTH .10E+06 .53E+OS .36Et05 
BACtrnROUNit .65£-1-03 .20EI03 .1 c;-no3 
CALIBRATION FACTOR 144E-02 .23E-02 .16E-02 
STACt: HEIGHT 39.12 CH 117. 36 t1 317.12 CH 117. 36 tt 3«;'.12 CH 117. 36 t1 
STACK DIAMETER 1.33 CM 4.14 M 1.41 CH 4.23 11 1.32 CM 3.96 11 

SAMF'LE v y ... RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC • 
rni1> 

... 
PT CM> (M) <AREA> ( llH*M > <AREA) ( 1 /tfll.:H ) <AREA> ( 1/H*M ) ( 11M*M ) 

37 2.1 60.0 o.o S4E7 .11CE-O-'l 5£}';'0 .131E-·04 4531 .105E-04 .119E-O~ 
38 '.:?.1 30.0 o.o 5333 .12SE-04 6522 .146E-04 4905 .11SE·-04 .130E-04 
39 2.1 o.o o.o 57E}2 .126E-04 64«;'~ .145E-04 4C46 .113E-04 .12EE-·04 
40 2.1 -30.0 o.o 5193 .111E-·04 5956 .133E-04 4356 .101E-04 .115E-04 
41 2 .1 -60.0 o.o 2145 .366E-05 2176 .45SE-05 lSC«;> .339E-05 .JEEE-OS 
46 2.4 60.0 o.o 5869 .123E-04 6247 .139E-04 4059 .113E-04 1127E-04 
47 2.4 30.0 o.o 6211 .13.SE-04 6720 .150E-04 51ES .121E-04 .136E-04 t» 
48 2.4 o.o o.o 6170 .135E-04 6734 .150E-·04 5211 .122E-04 .136E-04 I 
'19 2.4 -30.0 o.o SHE .UCE-04 6031 .134E-04 4500 .107E-04 .120E-04 V1 
so 2.4 -60.0 o.o 4i~~ ·r~E-s1 4792 .106E-04 3559 .OlSE-05 .927E-05 ~ 

5t 2.7 60.0 o.o 6 "'"'° • 3.-E- 62.!iS .140E-04 49ee .117E-O~ .129E-04 
S7 2.1 30.0 o.o 6473 .143E-04 6349 +153E-04 5437 +127£-04 .141E-04 
se 2.7 o.o o.o 6203 .130E-·04 6747 .151E-O\ 5303 .124E-04 .13CE-04 
59 ::! • 7 -30.0 o.o 5648 .122E·-04 6052 .l::SSE-04 4765 .1 llE-04 .123E-04 
t!; 3.0 90.0 o.o 5527 .U«;>E-04 5566 .124E-04 452C .. 1osE-04 .116E-l'~ 
67 3,0 45.0 o.o 6460 .142E-·04 66S2 .149E·-04 5423 .127E-04 .1-rnE-04 te 3.0 o.o o.o 6470 .143E-04 6736 .150E-04 5402 .12S'E--04 .141E-O·t 
69 J,O ·-45.0 o.o 4215 .S73E-05 -4315 .947E-05 3-463 • 795E·-05 .S73E-OS 
70 3.0 -90.0 o.o 3873 .7E'JE-05 4053 .oe7E-os 31'J2 .729E-05 .E03E-05 
75 3.3 90.0 o.o 5635 .122E-04 5630 .125E-04 4655 .100E·-04 .119E-04 n 3.3 45. () o.o 64S'3 .143E-04 6641 .14CE-04 5445 + 12CE-O~ +140£-04 
77 3.3 o.o o.o 6303 .140E-04 6532 .146E-04 5337 .126E-04 .13SE-0·1 
78 3.3 45.0 o.o 547S' .UCE-04 565S' .126E-04 4632 .lOCE-04 .117E-04 
79 3.3 -90.0 o.o 3999 .820E-05 4094 • S96E·-05 3277 .750E-05 .S23E-OS 
84 3.6 90.0 o.o 56?0 .123E-04 5l.16 .125E-04 4701 .110E-M .119E-04 
86 3+6 o.o o.o 6263 .133E-04 6328 .141E-04 5292 .124E-04 .134E-04 
87 3.6 -45.0 o.o 5526 .11 ~'E-04 5t.13 .125E-04 4634 +10CE-04 .117E-O·t 
BS 3.6 -90.0 o.o 4203 .S70E-05 4227 .927E-05 3466 .795E-OS .S65E-05 



ftUN t 5,~ GEf' TEST NO. S11' 7M··14M 
STACI'\ t1 STACK t2 STACK tJ 1ooz,1N,ELER20::1e,70 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.74 11/S 14.CJS H/S 1.74 t1/S 14.CJE H/S 1.74 11/S 14.?0 H./S 
EXIT VEL. 2.32 H/S 19.93 M/S 2.37 11/C 20.42 H/S 2+56 H/S 22.oa HIS 
VOL. FLOW .3SE-03tt3/S .27E+03113/S .37E-03113/S .2CJE+0311J/S .35E-03113/S .27Et03M3/S 
SOURCE STRENGTH .10Et06 .S3Ef-05 .36Et05 
BACtc:GROUttD .75Et03 .30EI03 .2CE·•03 
CALIBRATION FACTOR .44E-02 .23E-02 .lt.E-02 
ST ACK HEIGHT 3S'.12 Cli 117. Ji. 11 3?.12 CH 117.JC. H Jc;-.12 CH 117 .JC. H 
STACK DIAMETER 1.38 CH 4.14 M 1 •. 41 CH 4.23 H 1.32 CH J.96 M 

SAMPLE x y ., F:AW CONCEtnRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
f'T <KM> CM> <M> <AREA> ( 1/H*H > <AREA> ( 1/H:H > <AREA> ( 1/H*M > ( 1/H*M > 

37 2.1 60.0 o.o 44E5 .?14E-05 4049 .ObJE-05 3472 .777E-05 .e51E-05 
38 2.1 30.0 o.o 5257 • UOE·-04 4909 .106E-04 4121 .934E-05 .103E-04 
39 2.1 o.o o.o 5420 .114E-04 5253 .114E-04 4203 .954E-05 .1oeE-04 
40 2.1 -30.0 o.o 5114 .107E-04 5017 .109E-04 3947 .C92E-OS .102E-04 
41 2.1 -60.0 o.o 2350 .3?1E-05 2067 .406E-05 1641 .332E-OS .377E-05 
46 2.4 60.0 o.o 4752 .9SOE-05 4347 .932E-05 3726 .038E-OS .917E-05 
'17 2.4 30.0 o.o 5619 .11?E-04 52 172 .115E-04 4454 .102£-0.i .112E-04 b:j 
48 2,4 o.o o.o 5713 .122E-04 5531 .120E-04 4505 .103£-04 .115E-04 I 
49 2.4 -30.0 o.o 5340 .112£-04 5224 .113E-·04 41?1 .S'51E-05 .107[-0·1 Vt 
so 2.4 -60.0 o.o 4496 .917E-05 43.S9 .937E-05 Z464 • 77SE--05 • S77E-05 Vt 
56 2.7 60.0 o.o 4937 .103E-04 4552 .?7?E-05 3992 .903E-OS .969E-05 
57 2.7 30.0 o.o 5613 .119E-04 5207 .115E-04 4405 .102E-04 .112E-04 
SB ...,, .. 

..;.. t I o.o o.o 5024 .124E-04 5624 .123E-04 4659 .107E-04 .118E-04 
59 2.7 -30.0 o.o 5338 .112E-04 5183 .112E-04 4212 .956E-05 .107£-04 
60 2.7 -60.0 o.o 4669 .?S?E-OS 4407 .964E-05 3620 .E14E-05 .913E-05 
66 3.0 90.0 o.o 4147 .S32E-05 3695 .781E-OS 3242 .721£-05 .77BE-05 
67 3.0 45.0 o.o 5336 .112E-04 4?67 .107E-04 4279 .973£-05 .106£-04 
68 3,0 o.o o.o 5731 .122£-04 5486 .119E-04 4579 .105£-04 .115£-04 
69 3.0 -45.0 o.o 4428 .c;-ooE-05 41El .C93E-Q5 343? .769E-05 .e5sE-o5 
70 3.0 ·-90.0 o.o 4054 .S09E-05 3333 .S13E·-05 3126 .692£-05 .772E-05 
75 3.3 90.0 o.o 41'77 • 03?E-05 3 .. ,.. .. ./ .. ,, • 7S9E-·05 3284 .731E-05 .7E6E-05 
76 3,3 45.0 o.o 5353 .113E-04 4980 .103E-04 4298 .977E-OS .106E-04 
77 3.3 o.o o.o 5756 .12JE-04 545? .1H'E-04 4614 .105£-0~ .116E-04 
78 3.3 -45.0 o.o 5086 .106E-04 4861 .10SE-04 -4032 .913E-05 .101£-04 
79 3.3 -90.0 o.o 40?1 .e10E-05 3065 .021E-05 3064 .677E-05 • 773E-05 
84 3.6 90.0 o.o 4176 .S39E-05 3719 .737E-05 3231 .730£-05 .7SSE-05 
e6 3.6 o.o o.o 5666 .120£-04 5371 .117E-04 4570 .104E-04 .114E-04 
87 3.6 ·--15 .o o.o 5113 .107E-04 4334 .tOoE-04 4095 .928E-05 .102E-04 
es 3.6 -90.0 o.o 411E .E24E-05 3S'06 .830E-OS 3212 .713E-05 .7S'OE-05 
94 3.9 45.0 o.o 5301 .111E-04 4906 .106E-04 4204 .974E-05 .lOSE-04 
95 3.9 o.o o.o 5573 .UOE-04 5242 .114£- 04 4505 .103E-04 .112E-04 
96 3.9 -45.0 o.o 4984 .104E·-04 4760 • lOJE·-04 4022 .910E-05 .992E-05 



r<UN I= 55 GEP TEST tlO. S12,7M-14M 
ZTACt~ t1 STACI'~ t2 STACI'~ t3 100:,IN1~LER21::1Ev110 

MODEL PROTOTYPE HODEL PROTOTYPE MODEL PROTOTYPE 
VEL. AT STACK HT 1.7-1 t1/S 14.CJC t1/S 1.7-1 M/S 14. CJC t1/£ 1. 74 t1/£ 14.c;'C t1/£ 
EXIT l..'EL. 2.32 M/S 1'7.90 HIS 2,37 H/S 20.42 M/S 2.56 M/S 22.oa MIS 
IJOL. FLOW • 35E-·03H3/S .27E-t-03t13/S .37E-03113/S .2CJEt03t13/S .35E-03t13/S • 27E -~03M3/S 
SOURCE STRENGTH .10Et06 .53El-05 .3.SEt05 
BACl<:GROUtHt .71E·I03 .1CE103 .23E·l 03 
CALIBRATION FACTOR .43E-02 .23E-02 .llE-02 
STAO: HEIGHT 39.12 CH 117.3.!. M 3c;'.12 CH 117.36 t1 3S'.12 CH 117.36 t1 
STACK DIAMETER 1,33 CM 4.14 M 1. 41 CM 4.23 t1 1.32 Ct1 3.96 t1 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT Cl<: 11) ( 11) < M > <AREA> ( 1/tU:t1 > <AREA> ( 1/t1:::H > <AREA> ( 1/t1:l:M > ( 1/M*M ) 

37 2.1 60.0 o.o 5CJE4 .125E-04 5349 .116E-04 4811 .108E-04 .116E·-04 
38 2 .1 30.0 o.o 6279 .132E-04 5712 .124E-04 5094 .115E-04 .124E-04 
'!~ 2 .1 o.o o.o 6034 .127E-04 5544 .120E-04 4052 .10'7E-0·1 .11EE-O:\ 
10 2.1 -30.0 o.o 5659 .1 lSE-04 5193 .112E·-04 4533 .102E-04 .110E-04 
H 2.1 -60.0 o.o 2556 .43CE-05 205C • 41 CJE-05 1767 .363E-05 .407E-05 
16 2.4 60.0 o.o 6531 .133E-04 5919 .12l3E-04 5346 .121E-04 .129E-04 
·P 2.4 30.0 o.o 6751 • lHE·-04 6204 .135E-O.:l 5531 , 125E-0·1 .13·1E-O·~ 
48 2.4 o.o o.o 6674 .142E-04 6171 .134E-04 5452 .123E-04 .133E--04 
49 2.4 -30.0 o.o 6215 .131E-O.:l 5735 .124E-0·1 5031 .113E-01 .123E-04 

~ 50 2.4 -60.0 o.o 5304 .lO?E-04 4333 .104E-04 4221 .942E-05 .102E-01 
'5t. 2.7 60.0 o.o 6.!.21 .140E-04 5?05 .130E- 0·1 5452 .123E-04 .131E-01 I 

V1 57 2.7 30.0 o.o 6972 .149E·-04 6405 .139E·-04 5731 .130E-04 .139E-04 °' '58 2.7 o.o o.o 69CS .1417E-04 64C1 .141E-04 5760 .130E-04 .140E-04 
59 2.7 -30.0 o.o 6509 • 133E--04 5965 .129E-04 5291 .119E-04 .129E-04 
to 2.7 -60.0 o.o 5567 .115E-O.:l 5041 .lOCJE-04 4511 .101E-04 .1oeE-04 
66 3.0 90.0 o.o 5327 .122E-04 5162 .111E-04 4753 .107E-04 .113E-04 
t_.7 3.0 45.0 o.o 6C76 .147E-04 6303 .137E-·O.:l 5702 .1217E-04 .137E-04 
68 3.0 o.o o.o 7030 .150E-04 ~503 .141E·-04 5335 .132E-04 .14 lE·-04 
t? 3.0 -45.0 o.o 5105 .104E-04 457-~ .CJC2E-05 40C7 .S'lOE-05 ,979E-05 
70 3,0 -90.0 o.o 4709 .950E-05 4176 .393E-05 3719 .B23E-05 .SS9E-05 
7~; 3.3 S'O,.O o.o 5C20 .121E-0·1 5161 .111E-O-~ 4749 .107E-04 .113E-O"~ 
76 3.3 45.0 o.o 6801 .145E-04 6200 .135E····04 5637 .128E-0-1 .136E-04 
77 3;3 o.o o.o 617£7 .14'7E-O.:l MOC .13'i'E-04 57917 .131E-04 .140E-04 
78 3.3 -45.0 o.o 6347 .134E-04 5304 .126E-04 5177 .117E-04 .125E-04 
79 3.3 -90.0 o.o 4639 • S'34E·-05 4120 .CCOE-05 3672 .E12E-05 .S:'5E-05 
84 3.6 90.0 o.o 5915 .124E-04 5263 .114E-04 4357 .109E-04 .115E-04 et 3.6 o.o o.o 7019 .150E-04 64-10 .140E-04 5C3C .132E-0·1 .141E-04 
87 3.6 -45.0 o.o 6133 • 129E-04 5536 .121E-04 5017 .113E-04 .121E·-04 
BB 3.6 -90.0 o.o 4"'f"'"' ' I a:. .970E-05 42175 .'nS'E-05 3E01 • C43E-·05 .S'11E-05 
93 3.9 90.0 o.o 5356 .122E-04 5199 .112E-04 .4733 .107E-04 .114E·-04 
91 3.9 45.0 o.o 6738 .14JE-04 610C .132E-04 55C4 .12t.E-04 .134E-01 
95 3.9 o.o o.o 6605 .140E·-04 6033 .131E-04 5497 .124E-04 • 132E--04 
Q~ 3. S' -45.0 o.o 6023 .126E-04 5471 .11CE-·O:\ 4?23 .111E-04 .11EE-04 97 3,9 -90.0 o.o 4685 .944E-05 4161 .S39E-05 3717 .823E-05 .BS6E-05 

102 4.2 S'O, 0 o.o 5£29 .122E-0·1 5179 .112E-·04 4776 .107E-O:\ .113E-·04 
103 4.2 45.o o.o 6551 .139E-04 5911 .123E-04 5426 .123E-04 .130E-04 
104 ·L2 o.o o.o 6561 .13?E-0·1 51JlC • 12S'E- O·~ 5420 .122E-0·1 .130E-04 
105 4.2 -45.o o.o 5949 .125E-04 53?7 .117E-04 4370 .109E-04 .117E-04 
106 4.2 -90.0 o.o 4 .. ..,.., I ,_,, • 957E·-05 4201 .?16E-·05 373? .E2CE-05 .901E-05 



RUN t 5.S GEf' TEST tfO. SB11M-16M 
STACt~ t1 STACK t:! STACK t3 100ZritfrBLER22t:1c,270 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.74 tt/S 14.98 11/S 1.74 t1/S 14.90 H/S 1.74 H/S 14.90 H/S 
EXIT VEL • 2.J2 HIS 19.90 H/S 2.37 tt/~ 20.42 t1/S 2.56 tt/S 22.os HIS 
VOL. FLOW .35E-03H3/S .27Et03H3/S .J7E-0Jtt3/S .29Et03H3/S .35E-03H3/S .27E+OJH3/S 
SOURCE STRENGTH .10E+06 .53E+0'5 .36E+o5 
BAct~GROUtfII .64E·~03 .13EiOJ .15El0'3 
CALIBRATION FACTOR .UE-02 .23E-02 .16E-02 
STACK HEIGHT 39.12 Ctt 117.36 t1 39.12 Ctt 117. J6 tt 39.12 CH 117. 36 t1 
STACK ItlAHETER 1,33 CH 4.14 H 1.41 CH 4.23 tt 1.32 CH 3.96 H 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT <KH> (ti) ( t1) <AREA> ( 1/H*M > <AREA> ( 1/tt=tt ) <AREA> ( 1/H*H ) ( 1/H*M ) 

2 .3 o.o o.o 6470 .126E-06 205 .174E-06 ~32 .191E-06 .164E-06 
6 .6 o.o o.o 923 .6SOE-06 610 .!OSE-05 921 .102E-05 .11 ?E·-05 

11 .9 o.o o.o 1620 .234E-05 1438 .293E-05 2337 .S16E-05 +347E-05 
16 1. 2 15.0 o.o 2803 .515E-05 2641 .562£-05 3939 .S94E-05 .656E-05 
17 1.2 o.o o.o 2632 .474E-05 :!467 .523E-05 3739 .e46E-05 .613E-05 
18 1.2 -1s.o o.o 2568 .459E-05 2411 .510E-05 3638 .S23E-OS .S96E-05 
23 1.5 30.0 o.o 3644 • 715E-05 345? .745E-0'5 4714 .112E-04 .860E-05 
24 1.s o.o o.o 3645 .715E-05 3430 .749E-OS 4943 .113E-04 .863E-05 
25 1.s -30.0 o.o 3153 .59CE-05 2952 .631E-05 4206 .9'56E-05 .727E-05 
30 1.s 30.0 o.o 4046 .S11E-OS 3799 .S21E-05 5096 .117E-04 .931E-05 
31 1.s o.o o.o 4402 .CS'SE-05 4201 • ?1 lE-05 5562 .12eE-04 .103E-0-1 ~ 
32 1. 8 -30.0 o.o 3731 .74SE-OS 3572 .noE-os 4820 .110E-04 .872E-0'5 I 
37 2.1 60.0 o.o 4730 .973E-05 4427 .961E-05 5552 .127£-04 .107E-04 \.11 
39 2.1 30.0 o.o 5047 .105£-04 4764 .t04E-04 6069 .140E-04 .116E-04 ..... 
:?9 :.Ll o.o o.o '5038 .105E-04 47']3 .104E-04 6072 .140£-04 o116E-04 
40 2.1 -30.0 o.o 4431 .902E-05 415.!I .900E-05 5328 .122£-04 .101E-04 
41 2.1 -60.0 o.o 3234 • 61 CE-·05 2S':l5 .l.2CE-OS 3052 .E73E-05 .705E-05 
46 :L4 60.0 o.o 4656 .956E-OS 4306 .934E-05 52·13 .119E-04 .10JE-04 
47 2.4 30.0 o.o 5420 .114E-04 5130 .112E-04 6261 .144E-04 .12JE-04 
48 2,4 o.o o.o 0 .oooE+oo 5099 .111E-04 6254 .144E-04 .S5SE-05 
'50 2.4 -60.0 o.o 3657 • 71CE-OS 3316 • 713E-05 4120 • 93~.E-05 .7SEE-OS 
5!1 2.1 60.0 o.o 5345 .112E-04 4998 .109E-04 5873 .135E-04 .11SE-04 
'57 2.7 30.0 o.o S5S'S • l!CE-04 5235 .114E-04 6202 .143E-04 .12SE-04 
58 2.7 o.o o.o 5457 .115E-04 5120 .112E-04 6118 .141E-04 .122E-04 
'59 2.7 -30.0 o.o 4869 .101E-04 4'53E .'.i"8~E-05 5434 .125E-04 .lOElE-04 
60 2.7 -60.0 o.o 3877 .771E-OS 3510 .7'5.SE-05 4224 .961E-05 .82SE-05 
67 3.0 45.0 o.o 51JE1 .127E-04 5368 .117E-04 6165 .142E-0-1 .128E-04 
68 3.0 o.o o.o 5576 .117E-04 5138 .113E-04 6044 .1J9E-04 .123E-04 
69 J.O -45.0 o.o 4555 .S''32E-05 4146 .OS'EE-05 4066 .111E-Olt .979E-05 
76 3.3 45.0 o.o 5548 .117E-04 5168 .113£-04 5905 .1 J6E·-04 .122E-04 
'?7 3.3 o.o o.o 5461 .11SE-04 5055 .110E-04 SEl38 .134£-04 .120E-04 78 3.3 -45.0 o.o 4539 .92BE-05 4110 .B90E-05 4754 .109E-04 .967E-OS 
es 3.6 45.0 o.o 5515 .116E-04 50S'O .111E-04 5763 .132E-04 .120E-04 
86 3.6 o.o o.o 5398 .113E-04 4968 .10SE-04 5631 .129E-04 .117E-04 
87 3.6 -45.0 o.o 4610 .94SE-05 4167 .';'03E-05 4705 .107E-04 .973E-05 
94 3,9 45.0 o.o 5-478 .115E-o4 5034 • l!OE-04 5574 .12BE-04 .117E-04 
95 3,9 o.o o.o 5309 .111£-04 4060 .106E-·04 536E .123E-04 .113E-04 
96 3.9 -45.0 o.o 4523 .924E-05 4059 .S79E-0'5 4471 .102E-04 .940E-05 

104 4.2 o.o o.o 5233 .10c;'E-04 47'58 .103E-04 5157 .11EE-04 .11 OE-04 
113 4.S o.o o.o 5125 .107£-04 4.!>33 .101E-04 4968 .114E-04 .107E-04 



f::Utl t '57 ocr~2D TEST H0.12111-l~M-
CTACt: t1 CT .'\Ct: t2 STACt: t3 100~!, I ti 1 I:LEr~23: : 1 C' 270 

HODEL rrrnToTYrE HODEL F'ROTOTYr·E HODEL rROTOTYF'E 
'JEL, AT £TACt: HT 1.co M/C 1'5.'51 H/C 1.co H/C 1'5.51 11./C 1. co H/::; 15.51 H/C 
C~IT VEL, 2.3:? M/:: 1?. ?:l tt/!:; ~.37 H/~ 20.42 H/S 2.s~ M/~ 22.oa HIS 
VOL, FLmJ ,3'5E-03H3/C • 27E·> 03H3/C .37E-03H3/£ .2?E103H3/S .35E-03H3/S • 2 7 E ·) 0 3 H 3 / C 
COURCE STRENGTH • lOEl-06 .'53El05 • 3~EIOS ui c urn o u trn .6'5El03 .11[103 .1-'IE·:03 
CALIBRftTION FACTOR .44E-02 .23E-02 .1.~E 02 
STAet:: HEIGl-H V;', 2E CH 117.04 H 447.2C CH 147.C4 H 447.2C CH 147.C4 H 
CTACt~ DIAHETER 1. 33 CH ·L14 H 1.H CH 4 .2::: H 1.32 CH 3.96 H 

£1"1MF'LE v y .., RMJ CONCENTRATION f~A~J CONCEtHRAT I ON RAW COtlCENTRAT IO ti TOTAL CONC. '" .... 
PT (KH) (M) <H> <AREA> ( 1/H:::H > <AREA> ( 1/H:1:H > <AREA> ( 1111:::11 ) ( 1/Mt11 > 

7 ~· 3,3 135.0 o.o 2210 • 3':.'·'IE- 0'5 1C477 • 423E·- 05 1.!.Sl;' .3COE-05 • 3S'9E-05 
::'5 3,3 90.0 o.o 302·~ .5?9E--05 :!779 .~31E-OS 2433 .573E-05 .602E-05 
7t.. 3.3 45. 0 o.o 3577 • 73CE .. 05 3352 .7l.lE OS 3002 .715E-05 .740E-05 
77 3.3 o.o o.o 3.S.!>3 .761E .. 05 3353 .7l7E-05 3034 .736E-05 .755E-05 
7£ 3.3 -4'5.0 o.o 3145 .62':.'E-05 ~7-13 • .!.22E- 05 2563 .606E-OS .61S'E-05 
::'!? 3.3 .. 90,0 o.o 2-103 • 4HE-05 1?03 • 424E ·-OS 1009 • ·UOE-05 .428E-05 
£0 :! .. 3 -135.0 o.o 1 ...,,...,. 

·'"'"' .27?E··OS 1240 .2l7E-0'5 120S .267E-OS .271E-05 
03 ?.6 1::!5.0 o.o 2231 .412E-05 1332 •. rn::'E·-·05 1679 .335E-05 .401E-05 
8.1! 3. !i S'O,O o.o ..,.,,,r\("' .650E-OS 2941 • .S69E-05 2612 .61SE-·05 • 64.SE·-05 
85 3. 6 ~5.0 o.o 3700 .769E-05 3437 • 73~E-· 05 3071 .73SE-05 .7.SSE-05 
86 3.6 o.o o.o 3707 • 771E .. 05 ~:3:37 .763E 05 30l9 , 732E·-05 .755E-05 t:i::I 
07 3.6 -·4S.O o.o 317:! • 63.SE ·-05 27-rn .624E-0'5 2551 • ::.03E·-05 .~21E--0'5 I 
r~ 3.t -13'5.0 o.o 1 ""'"C' "'""•' , 301E .. 05 1317 .21J5E-05 1300 .2?0[-05 • 2S'3E··· Cr5 \J1 
'"''"' ..... 3. 9 135.0 o.o 2604 • 493E-·05 2302 .51:JE-05 2003 .U7E-OS .4'."'3[·05 00 
93 3 t S' c;,·o.o o.o 3~00 • 6l3E·- OS r\M"'1C" ... ,/ ~ ..J .l77E 05 ,.,,c:"., 

... \J.J../ • l.2'7E- 05 • l57[·- 05 
94 3,9 45.0 o.o 3725 .775E-05 3433 .7S7E-05 30?5 .73?E-05 .7.S?E-05 
1?5 3,9 o.o o.o 2445 , 4S3E-· OS 2036 .1'55E-05 1 ""'It:" ., , "' .434E-0'5 • 448[-·05 
'J.S 3.9 -45.0 o.o 32?0 • 6.S.SE -05 2003 • 637E -·05 2~23 .621E·0'5 • .S41E--05 
97 3 .S' -<.:'O .O o.o 2S56 .4C1E-0'5 203:;! • ·'51E- 05 1'751 .453E-0'5 • 4.!..ZE> (•5 
'?S 3.9 ·-13'5.0 o.o 1396 .315E-05 1349 .2?3E-05 1316 .2'74E-OS • 300E--05 

101 4 r\ .. , ..... 13S.O o.o 2l~~ • SOCE-· 05 ~32';' .524E-05 20Sc!. .47S'E-05 .so~E-os 
102 4.2 ?O.O o.o 3350 .631E-OS 3033 .~?1E-05 26?4 • 639E·-OS .670E-05 
1 f.t:!, 4,2 45.0 o.o -,-.r\~ 

"-"·' .:..J .77SE-05 3:3';'~ .. 777E .. ·-05 3057 .72S'E-05 .761E·-05 
104 4.2 o.o o.o 3313 • 7?7E·-OS 33?9 .773E-05 3120 .74SE-05 .773E-05 
105 4.2 ·-45 .o o.o 336S' • 6C5E- 05 2C74 • ~5'3E-- 05 2704 .6HE-05 • bl.OE·- C15 
10~ 1. 2 -4?0. 0 o.o 2634 .SlJE-·05 2159 • 404E ·-05 2062 .431E-05 .4nE-05 
1C•7 4.2 -135. 0 o.o 1'7CS • 337E·· OS 1,21 .310E .. OS 13';'0 • 313E-· 05 .320E-05 
110 4 .,. 

•• ...J 135.0 o.o 2714 .521E-·OS 2335 .526[ .. 0S ~0~2 .431E-05 ,S09E-05 
111 ·1. 5 470 .o o.o 312S .700E-05 30';'.!, • 70lE· .. 05 2774 • 65S'E-· 05 • 6ECE--05 
112 1. 5 -15. 0 o.o 'T"'ll") 

""' \J..:.. .7S4E-OS 3433 • 7S6E-·OS ::H18 • 744£-05 . 772E-05 
113 ·~ • '5 o.o o.o 3COS' .747lE-OS 3JM .76'7E-05 31CS .'ll.lE-05 I 775E-·05 
114 -L 5 -4'5.0 o.o 3417 .~93E-05 2?00 • 660E .... 05 2741 .650£-05 , 6.S9E·-05 
115 ·~. 5 -· 90. 0 o.o 2746 .52?E-05 21 ';'1 • !172E-05 2112 .4'73E-OS .504E-05 
116 4.5 135.0 o.o 2030 .363E-OS 1531 .33.!>E-05 1490 • 33SE·-05 .345E-05 
119 -1, E 13S.O o.o 2C·15 .554E-OS 2rnc;,- • 5l.2E- 0'5 2~07 .S17E-05 • 5·~5E-05 
120 La ?O, 0 o.o 3471 .711E-05 3127 .713E-05 2:309 .667E-05 • 697E·-05 
121 4.£ 45.0 o.o 37C'7 • 7471E-05 3H3 .7C1E-05 3005 , 73l·E-05 , 770E-05 1 .,., 1L S o.o o.o 3742 .779E-05 331? .75?E-05 3050 .727E-05 .7S5E-05 
123 4.£ -45.0 o.o 3360 .6C3E-0'5 2C3~ .64'5[-05 2647 .627E-OS .l.S1E··05 
1 :?4 ,, _ s ·-?o.o o.o 2799 .542E ... 05 2214 .4?7E·-05· 2103 .491E-05 .510E-05 1 '"\c; 4.8 -13'5.0 o.o ~lS-1 • 3COE-·05 15l0 .34'5E-05 1:500 .340E-OS • 3'5'5E · C•'5 



f.:Utl t 53 ctr}:D TC~T Mo.1:, 1·· 10M 
CT Aet:: t1 CTACt: t: ::;TACK t'3 100%1Itt,DLCR:~:!1Cr270 

HODC:L f'ROTOTYf'E t10itE:L F'ROTOTYN: HODEL f•RQTOTYF'E 
VE:L, AT STACK HT 1.co H/C 15.51 HJ 1.00 H/ 15.51 tt/C 1.co H/ 15.51 tt!C 
t:~IT 'JEL. ~.~2 t1/~ 1 "J. ?O t1/ 2.~7 H/ 20 • ·4!:! HI::> 2.St.. H/ 22.00 tt/S 
VOL, FLOW .35E-03t13/S .27E·l03t13/ • 37E·· 03t13/ .2?El03H3/S .35E-03t1'3/ .Z7EI03tt'3/S 
COURCE STREHCiTH .10H06 • 53E:l-05 .::U.El 05 E:An:crnoutrn .71E:l03 .15[103 .11c::03 
cnLIDRATIOH FACTOR .HE-02 .:zc-02 .1~E-02 
!::T1~CK HEIGHT -49.2E Ctt 147.04 tt 4~'. :c CH 147.04 H :147.:0 CH 147.04 tt 
!::TACK DIAMETER 1. :rn CH _, .14 tt 1.H CM 4.23 t1 1.32 CH 3,9,.s t1 

SA11f'LE x y .... RMJ COtlCC:NTRATIOtt RAW COtlCC:tHRATIOH RAW COtJCC:tlTRrt TI ON TOTAL cotrc • 
PT <KM) 01) <tt> <AREA> ( 1/H*H ) <tiREA > ( 1/tt:tt ) <AREA> ( 1/H:H ) ( 1/H'-tH ) 

'"' ,3 o.o o.o 700 .101E Ol. :w .177E·O.!.. zoo .:ZSE-0.!. .1S'~E-O! 6 .!;, o.o o.o 342 .J37E-06 314 .301E-06 ., ...... .420E-06 .37?E-06 
10 .. «;' 1s.o o.o 1144 .110E· OS br,'~ .12CE-OS Z~1~ .133E-05 .124C··-O': 
11 .9 o.o o.o 1145 .110E···OS 700 .131E ·0'5 .!>41 .133E-OS .125E-OS 
12 .? ·1'5.0 o.o 101;'1 .?£.!lE 06 £,.,3 • U~E 05 l-00 .122E-05 .112E-0'5 
16 1. 2 15.0 o.o 173~ .259E-05 13'.n .2?3E·-05 1206 .2?4E-OS .232E-05 
1 ..,. 1;2 o.o 0. () 1707 .251E-OS 1353 .:C4E-05 12SC .2C7E-05 .274E-·05 is 1. 2 -15.0 o.o 1.S23 .230E-05 1247 .2S?E-OS 11~0 .2:.2E-OS .251E-05 
"'"' 1.s lO.O o.o 2150 .3l.3E-OS 1"'"'" .3%E-05 1 l.l-1 .307E-OS • 3£2E ··05 53 ........... 1.s ?o.o o.o 2·•09 • UOE-05 2155 • 473E·-05 15'57 • 4b1E-OS • ·45SE-0'5 
2~ 1.5 o.o o.o 2357 • -USE- OS 2057 .~soc-os 1?17 .4S1E-05 • 43S'E--OS tic' 25 1.5 -:!O.O o.o 2039 .3'3SE-05 1~63 .357E-05 15';'1 .J70E-05 .JS4E-OS I 
2~. 1.s -t.o. o o.o 1'57S' .21';'E-05 1133 .232E·05 110? .2t?E-05 .233E-·05 VI 29 1.S 60.0 o.o 731 .13..,E-06 262 .2'50E-06 234 .310E-06 .2S1E-06 '° :? Ct 1.£ 30.0 o.o 3025 .SOJE-05 '2.7l./7 .~10E-OS 252C .604E-0'5 .602E-05 
31 1. s o.o o.o 2993 .S76E-05 2.S30 .S?SE-05 2535 .606E-05 .S93E-05 
":f~ 1.£ -30.0 o.o 24'i'8 .4'50E-OS 213C • 4£.?E- 05 202l. .47CE-05 .H.!.E-·0'5 fi 1.S ··J.O.O o.o 1333 • 2S'6E ·-05 H65 .310E-05 13';'6 .321E-OS .309E-OS 
"T ... :.1 GO,O o.o 3148 .61 '\E-05 2'J1C .l.54E-1J5 2£.31 .£.30E-05 , £.33C-·05 :3c :L1 :rn.o o.o 35.U .71JE-05 3237 .72?E-OS 29?4 .720E-05 • 721E·-OS 
:!9 : . 1 o.o o.o 34SO .t,';'::!E-05 3002 .l.?'3E-05 ::!f.;'2'::' .704E-05 • bS'l.[-05 
'\O 2.1 -·30.0 o.o 3004 .570E-05 2.SO? .S31E··05 2469 .S09E-05 • 5S3E--05 
H :.1 - l.O, 0 o.o 23'33 • ·10c;'E- 0'5 1 "'"'..., LJUl .-HOE-05 1012 ,42'5E-05 .HSE-05 
H 2.4 60.0 o.o 3544 • 714E-05 3260 .nsE-os 2?59 • 71 lE-05 .720E-05 n 2.4 30.0 (). 0 3734 .7l.1E-0'5 3308 .7l.5E OS 315C .761E-0'5 .763E-0'5 
-13 2.4 o.o o.o 3723 .759E-05 3363 .75'i'E-05 3150 .759E-05 .759E-OS 
~9 2. -1 -30.0 o.o 3311 • {,55E:·-05 20?3 .64CE-05 27H .65CE-05 .l.'53E-OS 
50 2' -1 -60.0 o.o 2573 , 471E-·OS 2137 .469E-05 2023 .473E-05 .472E-0'5 
55 "' .. S'O.O o.o 3112 .605E-OS ~EZO .£.3JE-05 2507 .S?47E-05 .61ZE-OS ...... , 
5~ 2.7 !O.O o.o 3661 .743E-OS 3353 .7SOE-05 3047 .733E-05 .745E-OS 
'57 2.7 30.0 o.o 3005 .7?9E-OS 35&6 .C07E·05 32S'4 .7'7SE-OS .SOlE-05 
59 ~.7 o.o o.o 3776 .772E-05 33?0 .765E-05 3200 .772E-OS .770E-OS 
'59 2.7 -30.0 o.o 3458 .6S'ZE-05 3015 .~77E-0'5 2C46 .603E-05 ,£.£4E·-OS 
61) 2.7 -60.0 o.o 2730 .521E-OS 2334 .S16E-OS 2203 .'523E-05 .520E-05 
61 2.7 -s-o.o o.o 12Z7 .131E 0'5 {.,...,, ....... .114E-OS 50'5 , 5'06E-O.!.. .114£'.-·')5 
65 3.0 135.0 o.o 2.!l7S .HSE-05 2105 .462E-OS 1078 .H1E-05 .449E-05 
t.-6 3.0 S'O.O o.o 3276 • 64t.E-OS .............. .,;,,. ~I w .b67E-OS 26617 .63c;'E-0'5 .651E-05 
!;7 3.0 45.0 o.o 4010 .S31E-OS 3661 .SJOE-05 3365 • S13E·-05 .82SE-OS t..e z.o o.o o.o 3'776 .C2ZE-05 3575 .SOCJE-05 3349 .COc;>E-0'5 .ent-·os 
69 :LO .. ,is. o o.o 776 .171E·-06 25? .2S1E-06 247 .342E-06 .25SE-06 
70 3.0 -90.0 o.o 2364 .417E-05 1036 • JS-CE-· os· 174S" .40S'E-OS .40£E-OS 
71 :3. 0 ·-135.0 o.o 1668 .242E-OS 1114 .227E·-OS 1076 .241E-05 .237E-05 



r.:LJU I· 5? GEPt2D TEST N0.141 1···10M 
~~TACt:: t1 ST A Ct~ t2 STACK t3 100:,our,DLER2s::1s,270 

HOI•EL rROTOTYPE MODEL PROTOTYPE HODEL PROTOTYPE 
1.'EL. AT STACt:: HT 1.GO H/S 15.'51 M/S 1.00 H/S 15.51 M/S 1.co H/S 15.51 H/S 
EXIT VEL. 2.32 M/S 1?.90 tt/S 2.37 H/S 20.42 HIS 2.56 HIS 22.os HIS 
VOL. FLOW .35E-03H3/S .27EtOJH3/S .37E-03H3/S .29E+03H3/6 .35E-03M3/S .27Et03H3/E 
SOUf.:CE STF:ENGTH .1 OE-1-06 .53E+05 .36Et05 
I:AC~::f5F:OUNit • 75E-t03 .17Ei03 .12[~03 
CALIBRATION FACTOR .HE-02 .23E--02 .1.SE-02 su .. n: HEIGHT 49.2E CH 147.04 H 4S'.28 CH 147.04 H 4S'. 28 CM 147.C4 H 
STt1CK Il,IAMETER 1,33 CH 4.14 H 1.41 CM '. 23 M 1.32 CM 3.96 M 

SAMF'L E x y z F:A~J CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
f'T <KM~ <M> <M> <AREA> ( 1/M*M > <AREA> ( 1/M*H > <AREA> ( 1/H*M > ( 1/MtM > 

2 .3 o,o o.o 700 .maE-o7 1?0 .591E-07 168 .120E-06 .B85E-07 
~ .!;; o.o o.o 785 .101E-06 200 .B2DE-07 132 .155E-06 • 112E-06 

10 • S' 15.0 o.o 869 • 312E·-06 283 .27'7E-06 283 .407E-06 .332E-06 
11 t9 o.o o.o 869 .312E·-06 235 .284E-06 293 .432E-06 .342E-06 
12 tc;;· ··15. 0 o.o 844 .24'/'E-06 265 • 236E-06 264 .35?E-06 • 281E-Of . 
16 1.2 15.0 o.o 1103 • 901E·-06 511 .813E-06 547 • 107E·-05 .926E-06 
17 1.2 o.o o.o 1056 • 7C3E- Of. 4 ... .,. , '"' .720E-06 506 .963E-06 .B23E-06 
18 1. 2 -15.0 o.o 1043 .750E-06 446 .664E-06 480 .S9SE-06 .769E-06 
22 1.5 60.0 o.o 1271 .132E-05 6C5 .12'.1E-05 721 .1 SOE-05 .13'5E-0'5 
23 1. 5 :rn.o o.o 1361 .155E··OS 760 .141E-OS S2S .177£-05 .157E-05 
24 1. 5 o.o o.o 1346 .151E··05 745 .137E-05 805 .171E-05 .1'53E-05 td 
25 LS ··30.0 o.o 1173 .lOOE-0'5 535 .993E-06 625 .126E-05 .111E-OS I 
2t 1.5 -t.o. o o.o 1028 .712E··Ob 412 .584E-06 H1 .E01E-06 .697E-06 °' 30 1; 8 30.0 o.o 1612 .21SE-05 1030 .205E-05 1071 .242E-05 .221E-OS 0 
31 1. B o.o o.o 1546 .202E·· 05 c;'42 • te4E- 0'5 1015 .223E-05 .203E-05 
32 1.8 -J(\.0 o.o 1392 .163E-05 733 .147E-OS 346 .181E-05 .163E-05 
3J 1.e -60.0 o.o 11CE .111E-05 550 .noE-ot. 629 .127E-05 .110E-05 
37 2.1 60.0 o.o 1843 .276E-05 1234 .253E-05 1301 .2?5E-05 .274E-05 
'!e 2.1 30.0 o.o 1053 .27'.:'E-05 1236 • :!53E·· o~; 1321 .300E-05 • 277E-05 
39 2,1 o.o o.o 1829 • 273E ··05 1211 • 247E-·05 1301 .295E-05 .271E-OS 
40 2.1 -zo.o o.o 1663 .231E-OS 1027 • 204E·-05 1100 .245E-05 .226E-05 
41 2.1 ·-60 .o o.o 1438 .174E-05 788 .147E-OS 853 .1B3E-05 .16SE-05 
46 2·. 4 !:.O .o o.o 2028 • 32J'E-05 1406 .2S'3E-05 145C .334E-OS • 3H-E-05 
47 ~·4 30.0 o.o 2082 .336E-05 1444 .302E-05 1536 .353E-05 .330E-05 
~B ..:;. • ·'l o .. o o.o 20£3 .337E-05 1420 .2S'7E-05 1496 .343E-05 .325E-05 
119 2, -'l -30.0 o.o 1395 .289E-05 12·16 .256E-OS 1324 .JOOE-05 .2S1E-OS 
50 2.4 -60,0 o.o 1£.25 .221E-05 '755 .187E-o5 1014 .223E-05 .210E-OS 
55 2.7 90.0 o.o 1865 .232E-05 1251 .257E-05 1273 .2BSE-05 .275E-05 
5~ 2.7 60.0 o.o 223J .374E-05 15?1 .337E-05 1625 .376E-05 .362E-05 
5? 2.7 30.0 o.o 2317 .396E-OS 1661 • 354E-·OS 1728 .401E-05 .383E-05 
5£ 2.7 o.o o.o 2200 .366E-05 1516 .31S'E-05 1610 .372E-05 .352E-05 
59 2,7 ··30.0 o.o 2039 .333E-05 1405 .293E-05 1437 .341E·-05 .324E-05 
60 2.7 --60 .o o.o 1£15 .269E-05 1120 .22CE-05 11E6 .266E-05 .254E-05 
61 I") ~ -90.0 o.o 999 .639E-06 425 .61SE-06 423 .756E-06 .669E-06 
6~ 3:o 135.0 o.o 1545 .201E-05 ?lO .18CE-05 946 .206E-05 .19SE-05 
66 3.0 90.0 o.o 2061 .331E-05 1467 .30SE-OS 1472 .337E-05 .325E-05 
t:.7 3.0 45.0 o.o 2457 .431E-05 1012 .3C?E-05 1850 .432E-05 .417E-05 
~£ 3.0 o.o o.o 2329 .399E-05 . 1637 .34SE-05 1725 .401E-05 .382E-05 
t9 3.0 -45.0 o.o 2021 .321E-05 133'7 .27CE-05 13E7 .316E-05 .304E-05 
70 3.0 ·-90. 0 o.o 1505 .191E-05 849 .1.S2E-05 392 .193E-OS .182E-05 
71 3.0 -135.0 o.o 1163 .105E·· 05 525 .C51E-06 551 .10CE-05 .990E·-06 



RUN I ~O GEPt2D TEST N0.14,11 16M 
STACI'\ t1 STACY- t2 STACI'~ t3 1ooz,our,~LER2l::1e,z70 

HODEL rROTOTYPE HODEL Pf-:OTOTYPE HODEL PROTOTYPE 
1.JEL. AT STACI'~ HT 1.co 11:s 15.51 M/S 1.00 H/S 15.51 H/S 1.co H/S 15.51 H/S 
EXIT VEL. 2.32 H/S 19.93 H/C 2.37 H/S 20.42 H/S 2.56 H/S 22.oa HIS 
l...~OL • FLOW .35E-03H3/S .27E+03M3/S .37E-0'3M3/S .2?E+03H3/S .35E-03113/S .27H03HJ/S 
!:;OURCE STRENGTH .10Et06 .53Et0'5 .36E+OS 
P.t':1CKGROUNrt , 61JE·, 03 .17E·t03 .13E•03 
CnLIBRATION FACTOR .44E-02 .23E-·02 .16E-02 
ST1~CK HEIGHT 49.:e CH 147.84 H 4S'. 2E CM 147.04 H 49.28 Ctt 147.84 H 
CTACI': DIAMETER 1.38 CH 4.14 M 1.41 Ctt 4.23 11 1+32 CH 3.96 H 

SftMPLE )( y z RAW CONCENTRATIOtt RAW CONCEttTRATION RAW CONCENTRATION TOTAL COHC. 
PT i:KM> <M> CM) <AREA> ( 1/M*H ) <AREA> ( 1/HtH > <AREA> ( 1/H*M ) ( 1/M*M > 

74 3,3 135.0 o.o 1654 .24JE-05 110? .22JE-05 1118 .247E-05 .237E-0'5 
75 3,3 90.0 o.o 2374 .424E-OS 1775 .3SOE-OS 1811 .420E-05 .407E-05 
7t. 3.3 45,0 o.o 3043 .593E-0'5 2342 .514E-OS 2442 .577E-OS .SlOE-05 
n 3.3 o.o o.o 3023 .53SE-OS 2345 .515E-0'5 2431 .574E-OS .'558E-0'5 
71:' 3.3 ··4~LO o.o 2538 .466E-0'5 1060 • 400E-·OS 1943 .4S2E-0'5 .43~E-05 
79 3.3 -90.0 o.o 1977 .324E-05 1330 .275E-05 1397 .316E-0'5 .JOSE-0'5 
eo 3.3 -135.0 o.o 1363 .1:'0E··OS 774 .144E-0'5 820 .1nE-05 .162E-0'5 
93 3.6 135.0 o.o 2040 .340E···05 1432 .299E-05 1472 .335E-05 .324E-05 
B4 3.6 90.Ci o.o 2632 .4£1JE-05 2002 .434E-0'5 20'54 .4BOE-OS .467E-0'5 
85 3.6 45.0 o.o 3175 .626E-0'5 2472 .545E-0'5 2564 .607E-0'5 .592E-05 
e~ 3, t. o.o o.o 30N .605E-OS 2403 • 52".E·-0'5 24£3 .'5£7E-OS .'573E-05 ~ 
87 3.6 -·45. 0 o.o 2593 .479E-05 1909 .412E-05 1976 .461E-05 .4'50E-05 I 
es 3 .t. ... S'O. 0 0. () 2109 .350E-05 14lS .307E-OS 1523 .34EE-05 .337E-05 °' 92 3,9 135.o o.o 2012 • 333E·-05 1467 .307£-0'5 1442 .327E-05 .322E-05 t-' 
4:.'3 3 t S' S'O. 0 o.o 2n1 .512E-05 20C4 .453E-0'5 2126 .4S'CE-05 .4B7E-05 
94 3.9 45.0 o.o 3216 .636E-05 2532 .559E-05 2594 .615E-05 .603E-05 
95 3,9 o.o o.o 2C97 .556E-05 2230 .4COE-05 22£.3 .532E-05 .S25E-05 
96 J.9 --1~5. 0 o.o 2730 .514E·-05 2049 .445E-05 2097 .438E-05 .4S2E-05 
97 3,9 ···90.0 o.o 2211 • 3E3E-·05 1547 .326E-.P'5 1609 .369E-05 .359E-OS 
99 3.9 -135.0 o.o 1722 .260E-0'5 1091 +21SE-05 11'50 .255E-05 .244E-05 

101 ·'\. 2 135.0 o.o 206·, .346E-05 1520 .J20E-05 14'70 .339E-05 .335E-OS 
102 ·L2 90.0 o.o 2733 .52SE-05 2149 .469E-05 2166 .5osE-os .501E-05 
103 4.2 45.0 o.o 3218 .637E-OS 2524 .S57E-05 2559 .606E-05 .5S'S'E-05 
104 1.2 o.o o.o 3200 .632E-05 2514 .555E-05 2533 .600E-05 .595E-05 
105 412 -45.0 o.o 2C42 .542E-05 2150 .46".E-05 211e • 511E-05 .507E-05 
106 '\. 2 -90.0 o.o 2341 .416E-0'5 1676 .357E-05 1703 .394E-05 .3SSE-05 
107 4.2 ·-135.0 o.o 1054 .:".JE-05 1220 .24S'E-05 1250 .2eoE-os .273E-05 
110 4.S 135.0 o.o 1993 .32SE-05 1460 .306E-05 1409 .319E-05 .31SE-05 
111 4.S 90.0 o.o 2640 .542E-05 2211 .483E-OS 2208 .519E-05 .514E-05 
112 ·LS 45.0 o.o 3260 .647E-05 2533 .S71E-0'5 2600 .616E-05 • 611E-05 
112 4,5 o.o o.o 3304 .650£-05 2£.10 .570E-·05 2625 .623E-05 .619E-05 
114 4,5 ·-45.0 o.o 2918 .561E-OS 2232 .438£-05 2250 .529£-0'5 .S25E-05 
llS 4.5 ·-90 .o o.o 2465 .447E-05 17C4 .3E2E-OS 1796 .416£-05 .414E-OS 
116 4.S -·13'5.0 (). 0 1940 .315E-OS 1300 .26SE-0'5 1327 .299E-05 .293E-05 
119 4.e 135.0 o.o 2251 .393E-05 16B'J .360E-05 1634 .37SE-OS .376E-05 
120 ·4. 8 90.0 o.o 2347 .543E-05 2230 .483E-0'5 2211 .519E-OS • 516E-OS 
1~1 4.8 45.o o.o 3260 .647E-OS 25S'6 .574£-05 25N .615E-0'5 .611E-O:S 
1..,.,, 4.9 o.o o.o 3301 .653E-05 2609 .577E-05 2594 .615E-05 • 616E-·05 
123 ·LB ·- 45. 0 o.o 293'5 • 57SE-·OS 2294 .503E-05 2295 .540E-0'5 .540E-05 
124 4.S -90.0 o.o 2507 .4'50E-05 1843 .396E-05 1839 .427E-05 .42lE-05 
125 4.S -135.0 o.o 1968 .322E-OS 1343 .27SE-OS 1215 .271E-05 .290E··05 



rrnu t .s1 OEP TEST NO.sa.1M-16M 
STACK t1 STACt: t2 STACK t3 100~,IN,DLER27::1e,270 

ttODEL PROTOTYPE HODEL PROTOTYPE MODEL PROTOTYPE 
UEL. AT STACK HT 1.74 M/S 14.9£ H/S 1. 74 H/S 14.17C H/S 1.74 t1/S 14.9C H/S 
EXIT VEL. 2.32 H/S 19.98 M/S 2.37 tt/S 20.42 H/S 2.'56 tt/S 22.oa tt/s 
VOL. FLOW .35E-03H3/S .27Et03t13/S .37E-03M3/S • 2?E·t-03M3/S .35E-03t13/S .27H03M3/S 
SOURCE STRENGTH •• 10H06 .53Et0'5 .36Et0'5 
I: A Cl'~ G F:OUND .517E·l03 .1CE+03 .17Et03 
CALIBRATION FACTOR • 45E-·02 .24E-02 .16E-02 
STf\et:: HEIGHT 3S'.12 CN 117. "36 t1 35'.12 CH 117. 36 t1 39.12 CH 117. 36 tt 
STACt:: DH1METER 1.38 CM 4.14 M 1. 41 CH 4.23 M 1.32 CH 3.96 M 

SAMPLE x y z RAW CONCENTRATION RAI~ CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT o:;M> ctn <M> <AREA> ( 1/Mt.t1 > <AREM ( 1/t1*t1 ) <AREA> ( 1/MtM > ( 1/MtM > 

'") .3 o.o o.o 6% .261E-06 25C .175E-06 ~1? .112E-06 .1B2E-06 6 • 6 o.o o.o 1199 .152E-05 1032 .200E-05 75S .145E-05 .167E-05 
11 .9 o.o o.o 24175 .47CE-05 275'4 • 61t-E-·05 20C3 .475E-05 .525E-05 
17 ·~ o.o o.o 4043 .367E-05 4675 .106E-04 357'5 .847E-05 .927E-05 
:?:! . ~· 30.0 o.o 5364 .120E·-O·' 6071 .1317E-04 4769 .114E-04 .125E-04 
:?4 I:' 

• ..J o.o o.o 5175 .115E-04 5331 .133E-04 4564 .109E-04 .119E-04 ... .,. 
.:. ~· .5 --30 .o o.o 4148 .ES'JE-05 4505 .104E-04 3643 .864E-05 .934E-05 
30 .8 30.0 o.o 6071 .13SE-04 6774 .155E-04 5373 .129E-04 .141E-04 
31 .a o.o o.o 5579 .125E-04 6145' .141E-04 4926 .11EE-04 .12EE-04 
3::! . s -:rn. o o.o 4504 • 932E·-05 ,rn30 .110E-04 3932 .936E-05 .101E-04 
38 • 1 :rn.o o.o 6431 .147E-04 7023 .161E-04 5674 .137E-04 .149E-O' c:I 39 • 1 o.o o.o 5329 .132E-04 6293 .144E-04 5037 .122E-04 .133E-04 I ·rn • 1 -30.0 o.o 4£49 .107E-04 510·' .11lE-04 41£4 .99'i'E-05 • lOBE-·04 °' 47 .4 30.0 o.o 6627 .152E·-04 7056 • 162E-04 5801 .140E-04 .151E-04 N 
48 '4 o.o o.o 54796 .136E-04 6341 .145E-04 5225 .126E-04 .136E-04 .,9 • 4 -30.0 o.o 5022 .11 lE·-04 5163 .117E-04 4303 .103E-04 .11 lE-04 
5t ,7 60.0 o.o 5993 .13l·E-·04 620'i' .142E-04 5157 .124E-04 .134E-04 
57 .7 30.0 o.o 6530 .149E-04 6836 .157E-04 5699 .13BE-04 .14SE-04 se ,.7 o.o o.o 6042 .137E-04 6235 .143E-04 5208 .125E-04 .135E-04 
59 .7 -30.0 o.o 519'5 .116E-04 4257 .961E-05 4-156 .107E-04 .106E-04 
lO ..... 

t I -60.0 o.o 4105 .eB2E-05 3?CB .C9CE-05 3435 .E12E-05 , 864E·-05 
66 .o 90.0 o.o 5723 .129E-·04 '5904 .13'5E-04 4868 .117E·-04 .127E-04 
67 .o 4'5. 0 o.o 6497 .14CE-04 61!,52 .153E-04 5581 ,135E-04 .145E-·04 
68 .o o.o o.o 6193 .141E-04 6298 .144E-04 5359 .129E-04 .13SE-04 
l-9 .o -45.0 o.o 4766 .105E-04 4l.472 .106E-04 4020 .S'5CE-05 .102E-04 
70 .o -90.0 o.o 3209 .657E-05 2934 .649E-05 2583 .600E-05 .636E-05 
71 .3 45.0 o.o 6484 .14CE···04 £0 556 .150E-04 5552 .134E-04 .144E-04 
77 .3 o.o o.o 6241 .142E-04 6255 .143E-04 5364 .129E·-04 .138E-04 
78 .3 -45.0 o.o 4740 .104E-04 4607 .104E-04 4009 .955E-05 .101E-04 
1:15 • 6 .-15. 0 o.o 6401 .146E-04 6443 .14SE-04 5480 .132E-04 .142E-04 
~~ . l· o.o o.o 6042 .137E-04 5?35 .13.'...E-04 5134 .124E-04 .132E-04 
£7 • 6 -45.0 o.o 4740 .104E-04 4515 .102E-04 3959 .943E-05 .100E-04 
94 .9' 45.0 o.o 6300 .14JE-04 6239 .143E-04 5356 .129E-04 .13EE-04 
95 .9 o.o o.o 5936 .134E-04 5756 .131E-04 4997 .120E-04 .129E-04 
c:Jt. .9 -45.0 o.o 6249 .142E-04 611E .140E-04 52e5 .127E-04 .136E-04 

103 .2 45.0 o.o 5835 .132E--04 5640 .129E-04 4917 .113E-04 .126E-04 
11).., .2 o.o o.o 4532 .9B'7E-05 4226 .1754E-05 3732 .CB6E-05 • 943E-05 
105 ,2 -15.0 o.o 6037 .138E-04 5923 .135E--04 51'56 .124E-04 .133E-04 
112 ,5 45.0 o.o 5558 .12'5E-04 5290 .120E·-·04 4677 .112E-04 .119E···04 
113 .5 o.o o.o 4437 .966E-05 4105 • S'25E-05. 3622 .E5S'E-05 .916E-05 1 .,., .o o.o o.o 5304 .11SE-04 5025 .114E·-04 4398 .105E-04 .113E-04 



RUN t .S2 OEP TEST HO. 4111H-16M 
STACt: t 1 STACK t2 STACK t3 100:,ouT,tLER2e::1s,270 

HODEL PROTOTYPE MODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.74 11/S 14.9C H/S 1.74 M/S 14.?B tt/S 1.74 .tt/S 14.CJC M/S 
EXIT VEL. 2.32 HIS 19.98 HIS 2.37 H/S 20.42 M/S 2.56 M/S 22.oa MIS 
VOL.. FLOW .3SE-03M3/S .27E+03M3/S • 37E-o:rn3/S .29Et03M3/S .35E-03M3/S • 27E·}03M3/S 
!JOURCE STRENGTH .10Et00 .53H05 .36Ef05 
I:f1Ct~GROUNII .64Et03 .1CE103 .21Et03 
CALIBRATION FACTOR .4SE-02 .24E-02 .16E-02 
SH1CI<: HEIGHT 39.12 CM 117. 36 H 39.12 CM 117. 36 H 39.12 CM 117.36 t1 
STt'\CK I•IAMETER 1.38 CM 4.14 H 1.41 CH 4.23 M 1.32 CH 3.96 M 

SAMPLE Y. y z RAW CONCENTRATION RAW CONCENTRATIOH RAW CONCENTRATION TOTAL CONC. 
f'T n:to <rt> HO <AREA> < 1/Mt.M ) (AREA> ( 1/M*M > <AREA> ( 1/H*H > ( 1/t1*M ) 

74 3.3 135.0 o.o 19.!15 .327E-OS 1600 .335E-OS 141e .300£-05 .?21E-05 
75 3,3 90.0 o.o 2946 .57SE-05 2647 .S82E-05 2401 .S45E-05 .569E-05 
76 3.2 45.0 o.o 3630 .e02E-OS 3420 .76SE-·05 3207 .766E-05 .777E-OS 
77 3.3 o.o 0. 0 4057 .857E-05 3460 .774E-05 3448 .S06E-OS • SllE-05 
78 3.3 -45.0 o.o 33C5 .600E-OS 2755 .£.OCE-05 2766 • 641E-05 .645E-05 
79 3.3 -90.0 o.o 2481 .461E-05 1859 +396E-OS 1912 .423E-05 .426E-05 
SQ ,. "f -135.0 o.o 176~ .2E1E-05 11?0 • 23?E-·05 1249 .25CE-0'5 .259E-05 
93 3:6 135.0 o.o 2505 • 467E··OS 2015 .433E-05 1957 .434E-05 .445E-05 
£4 3.6 90.0 o.o 3135 .626E-OS 2C20 .623E-05 2598 .5S'4E-05 • 614E-05 
SS 3.6 45.0 o.o 3925 .S24E-OS 3433 .730E-05 3350 .7S1E-05 .795E-05 
t?6 3.6 o.o o.o 4043 .CS4E-05 3475 • :ncE-05 3417 .7S'EE-05 .S09E-05 b:j 
87 3.6 -·45. 0 o.o 3521 .722E-OS 2353 .631E-05 2335 .665E-05 .672E-05 I es 3.6 -90.0 o.o 2664 .507E-05 2015 .433E-OS 2061 .460E-OS .466£-05 °' 89 3.6 -135.0 o.o 1935 .324E-05 1'345 .275E-05 1402 .296E-OS .298E-05 w 
92 3. S' 135.0 o.o 21 S'4 ,369E-05 1067 .39CE-05 1686 .367E-05 .3ESE-OS 
93 3.9 90.0 o.o 3263 .653E-05 2913 .645E-05 2682 .615E-05 .639E-05 
94 3.9 45.0 o.o 841 ,4S'SE-O~ 3471 .sooE-o~ 404 .476£-06 .490E-06 
95 3,9 o.o o.o 4076 .862E-05 3491 .732E-05 3451 • 806E·-05 .816E-OS 
91:.. 3.9 -45.0 o.o 3507 .71'lE-05 2SlS .634E-05 2C71 .662£-05 .671E-05 
97 3,9 --90.0 o.o 2716 .S20E-OS 2064 .445£-05 2109 .472E-OS .478E-OS 
~e 3,9 -135.0 o.o 2049 .3S3E-OS 1426 .294£-05 1409 .31CE-05 .321E-OS 

101 ·L2 135.0 o.o 2268 .40SE-05 1936 .415E-OS 1756 .384E-OS .402E-05 
102 4.2 90.0 o.o 3239 .652E-OS 2EE3 .63CE-05 265C .60';'E-05 .633E-05 
103 ·L2 45.0 o.o 3947 .829E-05 3490 .781£-05 3327 .776E-OS .795£-05 
104 4.2 o.o o.o 40B4 .C64E-OS 3506 .7CSE-OS 3432 .E02E-05 .C16E-05 
105 4.2 --.is .o o.o 3600 .742E-OS 2755 .655£-05 2936 .67SE-OS .691E-OS 
106 4.2 -90.0 o.o 2003 .'542£-05 2147 .464E-05 21CS .491£-05 .49EE-OS 
107 4.2 -135.0 o.o 2240 .401E-05 1606 .337E-05 1652 .358E-05 .365E-05 
110 4. '5 13'5.0 o.o 2201 .411E-05 1928 .413E-05 1753 .3E4E-OS .403E-05 
111 4.5 90.0 o.o 3269 .659E-05 2928 .649£-05 2706 .621E-OS .643E-OS 
112 ·LS 45.0 o.o 3939 .E27E-05 3494 .7C2E-05 3317 .773E-0'5 .794E-05 
113 4.S o.o o.o 4159 .SS3E-OS 3560 .798£-05 3451 .S06E-05 .828E-05 
11~ 4. '5 -45.0 o.o 3'551 .730E-OS 2?04 .64'3E-OS 2893 .667£-05 .679E-05 
115 4.5 -90.0 o.o 2884 .562E-05 2204 .USE-OS 2237 .504E-OS .SHE-OS 
1 lt 4.5 -135. 0 o.o 2317 .420E-05 1l£1 .354E-05 1738 .3EOE-05 .3£4£-05 
119 4,3 135.0 o.o 2398 .440E-05 2041 .439E-05 1848 .407E-05 .429E-05 
120 4.s 90.0 o.o 3320 .6nE-05 2936 .651E-OS 2700 .61S'E-05 .647E-OS 
121 4.S 45.0 o.o 3984 .839E-OS 3501 .734E-OS J331 • 777E-05 .799E-05 
122 4.S o.o o.o 4132 .876E-05 3533 .791£-05 3401 .794E-OS .820E-05 
123 4.8 -45.0 o.o 3603 • 743£-·05 :9:1 .647E-05 2671 .662E-OS .6E3E-05 
124 ·LE -·90.0 o.o 2937 .576E-05 2229 .4S4E-05 2241 .SOSE-05 .S21E-OS 
125 4.e -·135.0 o.o 2257 .405E-05 163S' .345E-OS 2170 .4E7E-05 .411E·05 



f\UN t .!.3 GEP TEST uo.4, 1M-10M 
STACK t1 STACt: t2 STACt~ t3 1ooz,ouT,BLER29::1e,27o 

MODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL, AT STACI'~ HT 1.74 M/S 14.178 H/S 1. 74 tL't: 14.CJE M/S 1.74 M/S 14.«;'8 M/S 
EXIT VEL. 2.32 H/S 19.93 M/S 2.37 HIS 20.42 M/S 2.56 MIS 22.00 111s 
VOL, FLOW .35E-03M3/S • 27E +03t13/S .37E-03M3/S .2CJEt03t13/S .35E-03M3/S .27E+03H3/S 
SOURCE STRENGTH .10E·t-06 .53El05 .36Et05 
BACKGROUND .£.1(103 .15E+o;. .15(-103 
CALIBRATION FACTOR .45E-02 .24E-02 .16E-02 
srr~o: HEIGHT 39.12 CH 117.36 M 35•,1;~ CM 117.36 H 3S'.12 CH 117. 36 H 
STACI<: DIAMETER 1.38 CM 4.14 M 1. 41 Ch 4.23 M 1.32 CH 3.96 H 

S:"iMf'LE v y ., RAW CONCENTRATION RMI CONCENTRATION RAIJ CONCENTRATION TOTAL CONC • ,r, .... 
PT n:M> < M) <M> <AREA> ( 1/MtM > <AREA) ( 1/tt*M > <AREA> ( 1/H*H > ( 1/MtH > 

'") ,3 o.o o.o l"'..., .57CE-07 1C3 .6B4E-07 100 .672E-07 .646E-07 ; ... , 
.6 o.o o.o 737 • 30'i'E·-06 305 .356E-06 326 .431E-06 .365E-06 

1<.' .9 15.0 o.o 1247 .15fJE-05 C~E~ .151]E-05 «;'15 • H'OE-05 .H.9E-OS 
11 • '? o.o o.o 1296 .171E-05 877 .171E-05 957 .200E-05 .1S1E-05 
16 .2 15.0 o.o 1985 • 344E-05 HOO .341E-0'5 1£.C5 .3C2E-0'5 • 3'5'5E·-0'5 
17 • :! o.o o.o 1390 .320E-05 1137 .315E-05 1601 .361E-05 .332E-05 
1B .2 --15 .o o.o 1e64 .314E-05 1·-,nc'\ 

.... 1\..1) .2S'1E-05 1542 .346E-05 .317E-0'5 
22 .,. 

•.J 60.0 o.o 2135 • 332E·-05 17b1 • 3~'9E -05 1733 .406E-05 .3S9E-05 
23 C" . ~· 30.0 o.o 2439 .45CE-05 2()~>'.'\ .4'5CE-05 2130 .492E-05 .469E-05 
:?4 .5 o.o o.o 2542 .4S6E-05 2114 .462E-05 2225 .516E-05 .488E-05 
::?5 C" -30.0 o.o 22£6 .420E-0'5 1746 .376E-05 1 S'11 .43BE-05 • HOE-OS . -· D:I 26 .s -60.0 o.o 1619 .252E-05 1110 .226E-05 1240 .271E-05 .249E-05 I 29- .B 60.0 o.o 2COO .54CJE-05 2-~ 71 .547E-05 2432 .56CE-05 .554E-05 °' JO .s 30.0 o.o 3115 .628E-05 2710 .603E-05 2764 .650E-05 .627E-05 .&::--
31 .3 o.o o.o 3027 .606E-05 '"\r.:·.::-c:· 

.. .,_I \~' "-' .567E-0'5 2671 .627E-05 .599E-05 
32 .a -30.0 o.o 2383 .444E-05 1845 .399E-05 1975 .454E-05 .432E-05 
:!3 .e -60.0 o.o 2110 .376E-05 1540 .327E-05 1694 .384E-05 .361E-05 
37 • 1 60.0 o.o 3290 • 672E·-05 2974 • 665E--05 2380 .679E-05 .672E-05 
38 .1 30.0 o.o 3465 .716E-05 30l·3 .686E-05 3068 .726E-05 .709E-05 
39 • 1 o.o o.o 3351 .687E·-05 2323 .630E-05 2928 .691E-05 .669E-05 
40 • 1 -30.0 o.o 2'754 .5ecE-os 2325 .512E-05 2505 .586E-05 .561E-05 
41 . 1 -60.0 o.o 2447 .460E-05 1331 .396E-05 1971 .453E-05 .435E-05 
4 ~. • 4 60.0 o.o 3£.18 .754E-05 3271 .735E-05 3173 .752E-05 • 747E-05 
47 '4 :rn. o o.o 3734 .783E-05 330C. , 744E··05 3235 .780E-05 • 769E-·05 
48 • 4 o.o o.o 3789 .797E-05 3242 .72'i'E-05 3318 .7BBE-05 .771E-05 
19 • 4 -30.0 o.o 3257 .664E-05 2577 .572E-05 2738 .644E-05 .625E-05 
50 • 4 --60.0 o.o 2675 • SlCE-05 2038 .445E-05 2168 .502E-05 .487E-05 
55 ,7 90.0 o.o 3228 .656E-05 23.SS .640E-05 2708 .636E-05 .644E-05 
5t -1 t.o. o o.o 3872 .81CE-05 '3'501 .7S'OE-05 3..,..,..., .79BE-05 .S02E-05 . / _,..,I 
57 .7 30.0 o.o 4076 .369E-05 3599 .S13E-05 3569 .851E-05 .844E-05 
SB .7 o.o o.o 4069 • 860E·-05 34-7'=.i ,7BOE-05 3529 .BHE-05 .S31E-05 
59 ..., 

t I -30.0 o.o 3599 , 750E-·05 2923 .6'53E-05 3035 .71SE-05 .706E-05 t..o .., -60.0 o.o 3007 .601E-05 2340 ,516E-05 2451 .572E-05 , 562E-·05 • l 

61 • 7 -90.0 o.o 2138 .395E-05 1536 .326E-05 1573 .354E-05 .358E-05 
65 .o 135.0 o.o 2144 .384E-OS 1 t'\o"\''.T 

"" ... \J ,394E-05 16S'6 .3B4E-05 .3SBE-0'5 
66 .0 90.0 o.o 3263 .665E-05 2?14 .651E-05 2765 .650E-05 .656E-05 
t.7 .o 45.0 o.o 4097 .875[-05 36D3 • E33E-·05 3544 .844E-05 .SSOE-05 
!.B .o o.o o.o 4146 .S87E-05 3541 .799E-05 3557 .S4SE-05 .S44E-05 
69 . () -45.0 o.o 3460 .715E-05 277".? .llS'E-05 2C52 .672E-05 .66SE-OS 
70 .o -90.0 o.o 2628 .506E-05 2017 • 440E·-05 2061 .475E-05 .473E-05 
71 .o -135.0 o.o 1648 .260E-05 107:-! .217[·-0'5 1151 .249E-OS .241E-OS 



RUN I .S4 GEPt2D TEST tt0.18r1M-10M 
STACK 11 STACK 12 STACK 13 40~rOUT,r.LER30::1Er270 

MODEL PROTOTYPE MODEL PROTOTYPE HODEL PROTOTYPE 
VEL, AT STACK HT 1.co H/S 15.51 M/S 1.co M/S 15.51 M/S 1.co H/S 15.51 M/S EXIT VEL. 1.02 MIS 8.77 MIS 1.01 MIS S.73 MIS 1.11 MIS 9.53 MIS VOL. FLOW .15E-03M3/S .12E+03M3/S .16E-03M3/S .12Et03M3/S .1SE-03M3/S .12Et03M3/S SOURCE STRENGTH .10Et06 .53E+05 .36E+o5 BACKGROUND • 57E-t03 .11Et03 .14Et03 
CALIBRATION FACTOR .45E-02 .24E-02 .16E-02 
STACI<: HEIGHT 49.28 CM 147.C4 M 49.28 CM 147.04 t1 49.28 CM 147.84 M STACK DIAMETER 1.38 CM 4.14 M 1. 41 CM 4.23 M 1.32 CM 3.96 M 

SAMPLE '.'( y z RAW CONCEtHRAT ION RAW COHCENTRATION RAW CONCENTRATION TOTAL CONC. PT ~ 1<:M) <M> < M > <AREA> ( 1/M*M > <AREA> ( 1/tU:M > <AREA> ( 11M*H ) ( 11t1*H > 
2 .3 o.o o.o 60'5 .232E-06 144 .217E-06 141 .594E-08 .152E-06 6 • 6 o.o o.o 716 .S91E-06 246 .800E-06 267 .755£-06 .S15E-06 

10 .9 15.0 o.o 1119 .32CE-05 626 .297E-0'5 675 .31CE-0'5 .314E-05 11 0 o.o o.o 1158 .351E-05 660 .316E-05 716 .342E-05 .336E-05 
1~ :s- -15.0 o.o 1099 .316E-05 5'71 .277E-05 646 .301E-0'5 .29EE-05 16 1.2 15.0 o.o 1646 , 641E-05 1133 .5S7E-05 1195 .627E-05 .61SE-05 17 1.: o.o o.o 1661 .6SOE-05 1137 .S8'7E-05 1210 .636E-05 .625E-05 18 L2 -15.o o.o 1666 .653E-05 1344 .707E-05 1198 .629E-05 .664E-OS 22 1. '5 60.0 o.o 1791 .727£-05 12C6 .674E-05 1349 .719E-05 .706E-0'5 23 1. 5 30.0 o.o 2107 .915E-05 1592 .S49E-05 1647 .896E-05 .S86E-05 24 1. 5 o.o o.o 2234 .S'S'OE-05 1706 .914£-05 1756 .960£-05 .954£-05 O:I 25 1. 5 -30.0 o.o 1933 .S12E-05 1421 .751E-05 1480 .796E-05 .7S6E-05 I 26 1 • '5 -60.0 o.o 1494 .551E-05 976 .497E-05 1026 .527E-05 .524E-05 °' 29 1. s 60.0 o.o 2276 .102£-04 1770 .950E-05 1818 .997E-OS .987E-OS VI :!O 1. c 30.0 o.o 2650 .124E-04 2113 .11 SE-04 2153 .120E-04 .119E-04 
31 LS o.o o.o 2743 .129E-04 2202 .120E-04 2243 .125E-04 .125E-04 
"7"'.I 1. s -30.0 o.o 2183 .960E-05 1667 .C'72E-05 1691J .927E-05 .926E-05 :!'3 1.8 -60.0 o.o 1828 .749E-05 1319 .69JE-05 1364 .728E-05 .723E-05 
:!7 2.1 60.0 o.o 2683 .126E-04 2162 .117E-04 21?5 .122E-04 .122E-04 
38 2.1 30.0 o.o 3043 .147E-04 2507 .1J7E-04 2534 .142E-04 .142E-04 
"TQ 2 .1 o.o o.o 2'7S'O .144E-04 2453 .13-1E-O-'l 2475 .139E-04 .139E-04 40 2 .1 -30.0 o.o 2618 .122E-04 2097 .114E-04 2103 .117E-04 .117E-04 
41 2 .1 -60.0 o.o 2060 .ee7E-05 1552 .C26E-05 1561 .845E-05 .852E-OS 
..,6 2. 4 60.0 o.o 2979 .143E-04 2447 .134E-04 2447 .137E-04 .13BE-04 
47 2.4 30.0 o.o 3266 .160E-04 2731 .150E-04 2742 .155E-04 .1 '5'5E-04 
48 2.4 o.o o.o 3127 .152E-04 2585 .142E-04 2582 .145E-04 .146E-04 
49 2.4 -30.0 o.o 2799 .133E-04 2278 .124E-04 2273 .127E-04 .128E-04 
so 2.4 -60.0 o.o 2189 .964E-05 1678 .898E-05 1677 .914E-OS .92SE-05 
55 2.7 90.0 o.o 2502 .115E-04 1'776 .107£-04 1987 .110£-04 .110E-04 
56 2.7 60.0 o.o 3067 .148E-04 2520 .138E-04 2546 .143E-04 .143E-04 
57 2.7 !O.O o.o 3311 .163E-04 2786 .153E-O·~ 2762 .156E-04 .157E-04 
58 2.7 o.o o.o 3229 .158E-04 2698 .148E-04 2685 .151E-04 .152E-04 
59 2.7 -·30.0 o.o 2011 .13JE-04 2"'"'".I' "'' .... .125E-04 22E7 .12BE-04 .129E-04 
60 2.7 -60.0 o.o 2322 • 104E-04 1813 .975E-05 1816 .996E-05 .lOOE-04 
61 .., .., ...... , -90.0 o.o 1809 .73CE-05 1300 .682E-05 0 .OOOEtOO .476E-05 
65 3.0 135.0 o.o 1820 .74SE-05 1344 .707E-05 1344 .116E-OS .722E-05 
66 3.0 90.0 o.o 2632 .123E-04 ~122 .11SE-·04 2107 .117E-04 .118E-O·~ 
67 3.0 45.0 o.o 3336 .164E-04 2810 .154E-04 2784 .157E-04 .159E-01 
68 3.0 o.o o.o 3315 .163E-04 2701 .153E-04 2754 .15SE-04 .157£-04 
69 3.0 -45.0 o.o 2685 .126E-04 2160 .117E-04 2156 •120E-04 .121E-04 
70 3.0 -90.0 o.o 2006 .SS5E-05 1503 .79CE-0'5 1793 .982E-OS .877E-05 
71 3.0 -135.0 o.o 1313 • 444E-05 823 .412E-05 917 .462E-05 .439E-05 



RUU t l'5 OEP+2D TEST No.1a,11-16M 
STACK t1 STACK t2 STACK .t3 4oz,our,DLER31::1s,210 

MODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
1.JEL. AT STACK HT 1.co M/S 15.51 H/S 1.co M/S 15.51 H/S 1.00 M/S 15.51 H/S 
EXIT VEL. 1.02 MIS 8. 77 M/S 1.02 H/S B.73 M/S 1.11 M/S 9.57 MIS 
•JOL, FLOW .15E-03113/S .12Et03M3/S .16E-03113/S .12Et03M3/S .15E-03M3/S .12Et03M3/S 
SOURCE STRENGTH .10Et06 .53Et05 .36Et05 
I:f1Cl'~GROUND .54Et03 .93E·~02 .11EI03 
CALIBRATION FACTOR .45E-02 • 24E-·02 .1.SE-02 
STACI<: HEIGHT 49.28 CM 147.e4 M 49.28 CM 147. 04 M 49.:rn CM 147.e4 M 
STACI': DIAMETER 1.38 CM 4.14 M 1.41 CM 4.22 11 1.32 CM 3.96 11 

SflMf'LE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
f'T <KM> 01) ( 11) CAREA> ( 1/M*M > <AREA> ( 1/M;M > <AREA> ( 1/M*l1 ) ( 1/MtM > 

74 3.3 135.0 o.o 1755 .720E-05 12t;'1 .6C4E-05 1267 .686E-05 .697E-OS 
75 3.3 90.0 o.o 2522 .11SE-04 2039 .111E·-04 1937 .111E-04 .113E-04 ·n .. 3.3 45 .C• o.o 3212 .1'51JE-04 2706 .141JE-04 2647 .150E-04 .153E-O-~ 
7"'.I 3.3 o.o o.o 3184 .157E-04 2678 .148E-04 2630 .149E-04 .151E-04 78 3.3 -45.0 o.o 624 .-487E-06 178 .485E-06 179 .409E-06 .461E-06 
79 3.3 -90.0 o.o 1881 .795E-05 1398 .745E-05 1381 .753E-OS .764E-05 
eo 3.3 -135.0 o.o 1332 .46?E-05 068 • 443E-OS 056 • 442E-OS .4'51E-05 
83 3.6 135.0 o.o 1944 .B32E-05 1460 .731E-05 1436 .7S6E-05 .799E-05 
e~ ! • t. 90.0 o.o 2685 .127E-04 211J5 .120E-O-~ 2140 .120E-04 .123E-04 
SS 3.6 45. 0 o.o 3272 .162E-04 2754 .1'52E-04 2705 .154E-04 .156E-04 st. 3.6 o.o o.o 3152 .155E-04 2l36 .14'5E-O·~ 2593 .147E-04 .149E-04 t:d B7 3.6 -·15. 0 o.o 2597 .122E-04 2101 .115E-04 2070 .116E-04 • USE-04 I 88 3. t. -90.0 o.o 1937 .B2CE-05 1467 .7B5E-05 144B .793E-05 .802E-05 °' 89 3.6 -13'5.0 o.o 1423 .523E-05 957 .493E-05 955 .S01E-05 .506E-05 °' 9: 3.9 135.0 o.o 2016 .e75E-05 1547 .C30E-05 1511 .B30E-05 .B45E-05 
93 3.9 90.0 o.o 2713 .129E-04 2234 .122E-04 2131 .123E-04 .125E-04 
9·~ 3.9 45.0 o.o 2722 .12CJE-04 ~~~6 .122E-04 2166 .122E-04 .124E-04 
95 3,9 o.o o.o 3107 .152E-04 2600 .143E-04 2550 .145E-04 .147E-04 
96 !. . 9 -45.0 o.o 2597 .122E-04 2102 .11'5E-04 2068 .116E-04 .11BE-04 
97 3.9 -90.0 o.o 1991 .B60E-05 1515 .S12E-05 1504 .S26E-05 .833E-05 
98 3 ,.9 -135.0 o.o 1457 • 543E-05 990 .512E-05 993 .523E-05 .S26E-0'5 

101 4.2 135.0 o.o 2033 .S85E-05 1565 .S41E-05 1525 .839E-05 .855E-OS 
102 4.2 90.0 o.o 2684 .127E-04 2201 .120E-04 2143 .121E-04 .123E-04 
103 ·L2 45.0 o.o 3145 .15SE-04 2643 .146E-04 2584 .147E-04 .149E-04 
1Ct4 4.2 o.o o.o 3058 .149E-04 2554 .141E-04 2509 .142E-04 .144E-04 
11)5 4.2 --45. 0 o.o 2595 .122E-04 2108 .115E-04 2074 .116E-04 .118E-04 
106 4.: ·-90 .o o.o 2032 .8CSE-05 1550 .832E-05 1524 .838E-05 .B51E-05 
107 4.2 -135.0 o.o 1523 .5B2E-05 1057 .551E-05 1035 .548E-OS .560E-05 
11 () ·LS 1'35. 0 o.o 2059 .901E-05 1596 .OSOE-05 1561 .860E-OS .B73E-OS 
111 4. 5 90.0 o.o 2670 o126E-04 2195 .120E-04 2151 .121E-04 .122E-04 
112 4.5 45.0 o.o 3049 .149E-04 2573 .142E-04 2509 .142E-04 .144E-04 
113 4.S o.o o.o 2972 .144E-04 2401 .136E-04 2419 .137E-04 .139E-04 
114 ,,.5 -45.0 o.o 2561 .120E-04 2067 .113E-04 2026 .114E-04 .115E-04 
115 4.5 -90.0 o.o 2018 .B76E-05 1535 .B24E-05 1511 .830E-05 .S43E-05 
1H 4.5 -135.0 o.o 1575 .£.13E-05 1108 .580E-05 1089 .5BOE-OS ,591E-05 
119 4.8 135.0 o.o 2094 .921E-OS 1622 .B73E-05 1569 .B65E-05 .SS6E-05 
120 4.8 90.0 o.o 2632 .124E-04 2146 .117E-04 2083 .117E-04 .119E-04 
121 4.8 45.0 o.o 2933 .142E-04 2447 .134E-04 2386 .135E-04 .137E-04 1 .,., 4.B o.o o.o 2BS'3 .140E-04 2394 .131E-04 2336 .132E-04 .134E-04 
1::?3 4.8 -45.0 o.o 2542 .119E-04 2031 .111E-04 1983 .111E-04 .113E-04 
124 4.B -90.0 o.o 2060 .901E-OS 1572 • B4SE-os· 1533 .843E-05 .863E-OS 1 ,,.,. .-.w 4.8 -135.0 o.o 1542 .594E-OS 1075 .561E-OS 1049 .557E-OS .'570E-OS 



rwu t 66 GEPt2D TEST N0.16r11-16M 
STACI<~ 11 STACK t2 STACK t3 40%,1N,BLER32!!1S,270 

MODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
'JEL. AT STACK HT 1.00 M/S 15.51 H/S 1.00 H/S 15.51 HIS 1.eo H/S 15.51 M/S 
EXIT VEL. 1.02 HIS a.n HIS 1.02 MIS a.so MIS 1.11 H/S 9.SB M/S 
VOL. fl.OW .15E-03H3/S .12Et03M3/S .16E-03H3/S .12Et03M3/S .15E-03M3/S .12Et03113/S 
SOURCE STRENGTH .10Et06 .53E+05 .36Et05 
f:ACKGROLINit .67Ei03 • 22EfOJ .21Et03 
CALIP.RATION FACTOR .45£-02 .24E-02 .16£-02 
STACK HEIGHT 49.28 CH 147.84 M 49.20 CH 147.84 H 49.28 CM 147.84 11 
STACK ItlAMETER 1.38 CM 4.14 11 1.41 CH 4.22 H 1.32 CH 3.96 M 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT o:M> on <M> < AF:EA> ( 11M*11 ) <AREA> < 1/H*M ) <AREA> ( 1111*11 ) ( 1/HtM ) 

74 3.3 135.0 o.o 2511 .109E-04 2150 .110E-04 1933 .105£-04 .10BE-04 
75 3,3 90.0 o.o 3342 .157E-04 2984 .lSOE-04 2767 .152E-04 .156£-04 
76 3.3 45.0 o.o 3892 .191E-04 3570 .191£-04 3299 .184E-04 .1S9E-04 
77 3.3 o.o o.o 3083 .191E-O·~ 3578 .192E-04 3290 .183E-04 .189E-04 
78 3.3 -45.0 o.o 3182 .149E-04 2869 .151E-04 2620 .143E-04 .148£-04 
79 3.3 -90.0 o.o 2349 .99'7E-05 2014 .103E-O·• 1830 .962E-0'5 .995E-05 
BO 3.3 -135.0 o.o 1684 .602E-05 1311 .624£-05 1211 .594£-05 .607E-05 
83 3.6 135+0 o.o 2368 .101E-04 1??3 .101E-04 1849 .974E-0'5 .999E-0'5 
04 3.6 90.0 o.o 3404 .162£-04 3037 .161£-04 2810 .1S4E-04 .1S9E-04 es 3.6 45.0 o.o 3770 .184E-04 3416 .1S3E-04 3172 .176E-04 +1S1E-04 
96 3.6 o.o o.o 3771 .184E-04 3429 .183E-04 3156 .175£-04 .181£-04 t:d 97 3.6 -45.0 o.o 3084 .143E-04 2740 .144E-04 2530 .13DE-04 .142E-04 I 98 3.6 -90.0 o.o 2379 .101£-04 2025 .103E-04 1850 .974£-05 .101E-04 0\ 89 3.6 -135.0 o.o 1777 .657E-05 13?9 .675E-05 1287 .640E-0'5 .657E-05 " 92 3,9 135.0 o.o 2753 .124E-04 2346 .122E·-04 2190 .11 BE-04 .121E-04 
93 3.9 90.0 o.o 3322 .157E-04 29-41 .156E-04 2730 .150£-04 .154E-04 
94 3.9 45.0 o.o 3297 .156E-04 2930 .155E-04 2715 .149E-04 .153E-04 
95 3.9 o.o o.o 3563 .172E-04 3207 .171E-0·4 2959 .163E-04 .169E-04 
96 3.9 -45.0 o.o 3027 .140E-04 2683 .141E-b4 2466 .134E-04 .138E-04 
Q'? 3.9 -90.0 o.o 2343 .993E-05 1977 .100E-04 1s1e .955E-OS .9S5E-05 
~8 3. 9 -135.0 o.o 1753 .643E-05 1374 .660E-05 1271 .630E-05 .645E-05 

101 4,2 135.0 o.o 26S5 .120E-04 2279 • UEE-04 2127 .114E-04 .117E-04 
102 4.2 90.0 o.o 3249 .153E-04 2874 .152E-04 2656 .145E-04 .150E-04 
103 4.2 45.0 o.o 3560 .172E-04 31ES .169E-04 2967 .164£-04 .16SE-04 
104 4.2 o.o o.o 3464 .166E-04 3107 .165E-04 2871 .15SE-04 .163E-04 
1 ()5 4.2 -45.0 o.o 2S'61 .136E-04 2601 .136E-O-~ 2399 .130E-04 +134E-04 
106 •1.2 -90.0 o.o 2328 .984E-05 1943 .9B5E-05 1781 .933E-05 .96SE-05 
107 4.2 -135.o o.o 1755 .644E-05 1'367 .656E-05 1263 .625E-05 .642E-05 
110 4.5 135.0 o.o 2679 .119E-04 2273 .117E-04 2114 .113E-04 .117E-04 
!11 ·LS 90.0 0. () 3215 .151E-04 2817 .140E-04 2622 .143E-04 .-146E-04 
112 4.5 45.0 o.o 3484 .167£-04 3109 .165E-04 2880 .159E-04 .164E-04 
113 4.5 o.o o.o 3330 .1seE-04 296E .157E-04 2741 .150E-04 .155E-04 
114 4.5 -45.o o.o 2848 .129£-04 2472 .129E-04 2281 .123E-04 .127E-04 
11'5 4,5 -90.0 o.o 2263 .946E-05 1083 .951E-05 1731 .903E-05 .S'34E-05 
116 4.5 -·135.0 o.o 1763 .649E-05 1368 .657£-05 1262 .625E-05 .644E-05 
119 4.8 135.o o.o 2599 .115E-04 2192 .113E-04 2036 .10EE-04 .112E-04 
120 4,9 90.0 o.o 3107 .145E-04 2715 .143E-04 2519 .137E-04 .142E-·04 
121 4.8 45.0 o.o 3345 .159E-04 2?62 .157E-04 2748 .151E-04 .155E-04 
122 •1. B o.o o.o 686 .9SOE-07 257 .223E-06 271 .357E-06 .225E-06 
123 4.e -45.0 o.o 2706 .121£-04 2326 .120E-04 2141 .11 SE-04 .119E-04 
124 ·4.S -90.0 o.o 2184 .B99E-05 1790 .S9BE-05 1648 .854E-OS .SS4E-05 
125 4.8 -13s.o o.o 1714 .620E-05 1300 .61SE-05 1208 ,593£-05 .610E-05 



RUN t 67 GEP+2D TEST N0.1611-1011 
STACK t1 STACK t2 STACK t3 40Z1IN1BLER33::1s,210 

ttODEL PROTOTYPE HODEL PROTOTYPE MODEL PROTOTYF'E 
VEL. AT STACI<: HT 1.00 11/S 15.51 11./S 1.co tt:s 15.51 11/S 1.EO M/S 15.51 MIS 
EXIT VEL • 1.02 MIS a.77 HIS 1.02 MIS B.BO HIS 1.11 MIS 9.57 MIS 
VOL. FLOW .lSE-03113/S .12E+03H3/S .16E-03M3/S .12Et03H3/S .1SE-03113/S .12Et03tt3/S 
SOURCE STRENGTH .10Et06 • 53E·t-05 .36Et05 
P.t1Ct<GROUNit .5S'Et0'3 .12Et03 .10Ei03 
CALIBRATION FACTOR .45E-02 .24E·-02 .16E-02 
£H1et:: HEIGHT 49.28 CM 147.84 11 4S'.28 Cl1 147.t4 11 49.28 CM 147.M M 
STACK Itl1'\l1ETER 1. 38 CM 4.14 H 1.41 CH 4.22 M 1.32 CH 3.96 11 

£(1Mf'LE x y z RAW COHCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
f'T <KM> <H> <M> ( llf.:EA) ( 1/M*H > <AREA> ( 11t1*tt ) <AREA> ( 1/H*H > ( 1/M*M ) 

"" ,3 o.o o.o 655 .39EE-06 200 .446E-06 1S'3 .S51E-06 .46SE-06 r • 6 o.o o.o 901 .1S6E-05 522 .22SE-05 468 .21BE-05 • 211E-OS 10 .9 15.0 o.o 1736 • 682E-·05 14C9 .7E1E-05 1280 • 699E-OS· .721E-05 
11 .9 o.o o.o 1709 .666E-05 1484 .nsE-o5 1270 .693E-OS • 713E-OS 
12 .9 -15.0 o.o 1548 .S70E-05 1304 .675E-05 10S'S' .592E-05 .613E-05 
16 1.2 15.0 o.o 2720 .127E·-04 2550 .139£-04 2221 .126E-04 .130E-04 
17 1.2 o.o o.o 2719 .127E-O' 2547 .139E-04 2226 .126E-04 .130E-04 
19 1.2 ·-15. 0 o.o 2507 .114E·-04 2332 .126E-04 2025 .114E-04 +11SE-04 
22 1. 5 60.0 o.o 3115 .150E-04 2S'OB .15S'E-04 2576 .147E-04 .152E"."0·~ 
23 1.S 30.0 o.o 3525 .174E-04 3345 .134E-04 2982 .171E-04 .177E-04 
'">.'I 1. 5 o.o o.o 35:8 .175E-04 3378 .186E-0·1 2989 .171E-04 .177E-0·1 25 1.s ·-30 .o o.o 2994 .143E-04 2801 .1S3E-04 2484 .141E-04 .146E-04 t= 
.., L 1.5 -60.0 o.o ~221 .970E-05 1989 .107E-04 1745 .975E-05 .lOOE-04 I 
29 1.8 60.0 o.o 3747 .1SSE-04 3533 .195E-04 3140 .180E-04 .1asE-04 0\ 
'!C1- 1.e 30.0 o.o 4162 .212E-04 3S'74 .220E-04 3548 .204E-04 • 212E-0·1 00 
31 1. B o.o o.o 3998 .202E-04 3812 .211E-04 3396 .195E-04 .203£-04 .,.., LB -30.0 o.o 3466 +171E-04 3265 +180E-04 2n4 .167E-04 .173E-04 fi 1. 8 -60.0 o.o 2666 .123£-04 2425 .132E-04 2161 .122E-04 .126E-04 
3? 2.1 60.0 o.o 3578 .17CE-04 3306 .182E-04 2969 .170E-04 .177E-04 
38 2 .1 30.0 o.o 4419 +227E-04 4186 .232E-04 3769 .217E-04 .226E-04 
'!9 2.1 o.o o.o 4220 .216E-04 4000 .221E-04 35S9 .207E-04 .215E-04 
40 2.1 -30.0 o.o 3748 .1B3E-04 3510 .194£-04 3148 .181E-04 .1S7E-04 
41 2.1 -60.0 o.o 2S'63 .141E-04 2693 +147E-04 2400 .136E-04 .141E-04 
·H 2. 4 60.0 o.o 4183 .213E-04 3919 .217E-04 3511 .202E-04 .211E-04 
"!7 2+4 30.0 o.o 4498 .232E-04 4223 .234E-04 3803 .219E-04 .229E-04 
1S 2.4 o.o o.o .\J44 .223E-04 4061 .22SE-04 3688 .213E-04 .220E-04 
49 2,4 -30.0 o.o 3835 .193E-04 3555 .196E-04 3202 .184E-04 .191E-04 so 2.4 -60.0 o.o 3050 .146E-04 2761 .151E-04 2487 .141E-04 .146£-04 
55 2.7 90.0 o.o 3690 .184E-04 3376 .186E-04 3038 .174E-04 .1B1E-04 
56 2.7 60.0 o.o 4151 .212E-04 3845 .213£-04 3470 .200E-04 .208E-04 
57 2.7 30.0 o.o 4438 .229E-04 4134 .229E-04 3756 .217E-04 .225E-04 
SB 2.1 o.o o.o 4253 .218E-04 3968 .220E-04 3621 .209E-04 .215E-04 
59 2.7 -30.0 o.o 3737 .187E-04 3447 .190E-04 3138 .1BOE-04 .186E-04 
60 2.7 -60.0 o.o 3102 .149~-04 2779 .152E-04 2520 .143E-.04 .148E-04 
61 2.7 -90.0 o.o 2420 .109E-O·\ 2041 +110E-04 1780 .996E-05 .106E-04 
65 3.0 135.0 o.o 2345 .134E-04 2481 .135E-04 2240 .127E-04 .132E-04 
6!· 3.0 90.0 o.o 3754 .1aeE-04 3434 .1B9E-04 3103 .17SE-04 .1S5E-04 
67 3.0 45.0 o.o 4283 .219E-04 3963 .219£-04 3581 .206E-04 .215E-04 
!B 3.0 o.o o.o 4128 .210E-04 3815 • 211 E-04 3468 .200E-04 .207E-04 
69 3;0 -45.0 o.o 3425 .168E-04 3100 .170£-04 2806 .HiOE-04 .166E-04 
70 3.0 -90.0 o.o 2521 • llSE-04 2171 .117E-04 H'63 • UOE-04 .114E-04 



RUN t 68 GEP TEST NO. 5, 1-15M 
STACK t1 STACK t2 STACK t3 40:,IN,BLER34::1s,270 

MOilEL PROTOTYPE MOilEL PROTOTYPE MODEL PROTOTYPE 
VEL. AT STACK HT 1.74 M/S 14.98 M/S 1.74 M/S 14.S'B MIS 1.74 M/S 14.98 M/S 
EXIT IJEL. 1.02 MIS 8.77 MIS 1.02 HIS 8.78 MIS 1.11 MIS 9.57 ti/S 
•JOL. FLOW .15E-03M31S .12E+03M3/S .16E-03M3/S .12E+03M31S .1'5E-03M3/S .12E+03M3/S 
SOURCE STRENGTH .10Et06 .'53E+o5 .36Et0'5 
B~CKGROUND .56E+03 .12E-l03 .30E+02 
CALIBRATION FACTOR .4'5E-02 • 24E·-02 .16E-02 
ST(IO: HEIGHT 39.12 CM 117. 36 M 39.12 CM 117.36 H 39.12 CM 117. 36 M 
STACK DIAMETER 1.38 CM 4.14 H 1. 41 CH 4.22 M 1.32 CH 3.96 H 

SAMPLE x y z RAW CONCENTRAT I Oti RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
F'T <KM> < M) < H > <AREA> ( 11H*M > <AREA> ( 11H*M > <AREA> ( llH*H > ( llM*M > 

2 .3 o.o o.o 740 • 1 OOE-05 268 .840E-06 265 .134E-05 .106E-05 
6 • 6 o.o o.o 2192 .929E-OS 1831 .942E-OS 1636 .915E-05 .929E-05 

11 ,9 o.o o.o 4562 .22BE-04 4271 .22BE-04 3852 .218E-04 .225E-04 
16 1 .2 1'5.0 o.o 5804 .299E-04 5'556 .299E-04 5049 .286E-04 .29'5E-04 
17 1. 2 o.o o.o 5928 .306E-04 5654 .304E-04 5154 .292E-04 .301E-04 
18 1. 2 -1'5.0 o.o 5611 .2SSE-04 5237 .284E-04 4834 .274E-04 .2S2E-04 
2:! 1. 5 30.0 o.o 6241 .324E-04 5915 .318E-04 5431 .308E-04 .317E-04 
24 1. 5 o.o o.o 6388 .332E-04 6077 .327E-04 5567 .31SE-04 .325E-04 
25 1 .5 -30.0 o.o 57'59 .296E-04 5390 .290E-04 4949 .280E-04 .289E-04 
30 LS 30.0 o.o 6293 .327E-04 5938 .320E-04 5452 .309E-04 .318E-01 
H 1. 8 o.o o.o 6363 .331E-04 5994 • 323E·-04 5505 .312E-04 .322E-04 
32 1. 3 -30.0 o.o 5877 • 303E-·04 5471 .294E-04 '5038 .28'5E-04 .294E-04 c::I 37 2.1 60.0 o.o 5752 .296E-04 5336 .287E-04 4917 .278E-04 • 287E-04 I 
3B 2 .1 30.0 o.o 6298 .327E-04 5904 .31BE-04 5431 .30BE-04 .318E-04 °' 39 2' 1 o.o o.o 6103 .316E-04 5702 .307E-04 5270 .299E-04 .307E-04 \0 
40 2.1 -30.0 o.o 5677 .292E-04 5236 .281E-04 4833 .274E-04 .282E-04 
41 2.1 -60.0 o.o 4521 .226E-04 4043 .216E-04 3769 .213E-04 • 218E-04 
16 2.4 60.0 o.o 5704 .293E-04 5287 .284E-04 4876 .276E-04 .284E-04 
~7 2.4 30. o o.o 6018 • 311E-04 5602 .301E-04 5192 .294E-04 .302E-04 
48 2.4 o.o o.o 5917 .305E-04 5502 .296E-04 5078 .288E-04 .296E-04 
49 2.4 ·-30 .o o.o 53!.5 .274E-04 4ES'B .263E-04 4548 .257E-04 .265E-04 
50 2.4 -60.0 o.o 4435 .221E-04 3948 .210E-04 3691 .209E-04 .213E-04 
56 2.7 60.0 o.o 5366 .274E-04 49'18 • 264E-0·1 4529 .256E-04 .265E-04 
57 :? • 7 30.0 o.o 5719 .294E-04 5273 .283E-04 4861 .275E-04 .284E-04 
58 2.7 o.o o.o 5637 • 289E-· 04 5173 .27EE-04 4779 .271E-04 .279E-04 
59 2.7 ··30.0 o.o 5145 .261E-04 4670 .250E-04 4316 .244E-04 .252E-04 
lO :.7 -60 ,·o o.o 4317 .214E-0-1 3824 .204E-04 3568 .202E-04 .206E-04 
67 3.0 45.0 o.o 4895 • 247E-·04 4396 .235E-04 4076 .230E-04 .238E-04 
l·C 3.0 o.o o.o 5284 .26S'E-04 4810 .25BE-04 4452 .252E-04 .260E-04 
69 3.0 ·-·15. 0 o.o 4537 .227E-04 4027 .215E-04 3748 .212E-04 .218E-04 
76 3.3 45.0 o.o 4S'57 .251E-04 4501 .241E-04 4145 .234E-04 .242E-04 .,., 3,3 o.o o.o 5034 .255E-04 4546 .243E-04 4236 .240E-04 .246E-04 78 3,3 -45.0 o.o 4265 .211E-04 3774 .201E-04 3496 .197E-04 .203E-04 rs 3.6 45.0 o.o 4748 .239E-04 4271 .228E-04 3943 .223E-04 .230E-04 
S6 3.6 o.o o.o 4729 .23BE-04 4242 .227E-04 3923 .222E--04 .229E-04 
87 3.6 -45.0 o.o 3949 .193E-04 3441 .183E-04 3219 .182E-04 .186E-04 
94 3.9 45.0 o.o 4440 .221E-04 3955 .211E-04 3674 .20BE-04 .213E-04 
95 3.9 o.o o.o 4367 .217E-04 3854 .205E-04 3614 .204E-04 • 209E·-04 

104 4.2 o.o o.o 4063 .200E-04 3552 .189E-04 3305 .187E-04 .192E-04 
113 4,5 o.o o.o 3877 .189E-04 3353 .178E-04 3150 .178E-04 .181E-04 



RUH t 69 GEPt3D TEST H0.17t 1·-1'5M 
SH~Ct' t1 STACK t2 STACK t3 40%,INtBLER3'5::1s,27o 

HODEL PROTOTYF'E MODEL PROTOTYPE MODEL PROTOTYPE 
'.'EL. AT STACK HT 1.83 MIS 15.74 MIS 1.83 M/S 15.74 M/S 1.83 MIS 15.74 M/S 
EXIT VEL. 1.02 M/S e. :n 111s 1.02 11/S s.eo 111s 1.11 M/S 9.57 11/S 
VOL. FLOW .1SE-03M3/S .12Et03M3/S .16E-03M3/S +12Et03113/S .15E-03tt3/S .12Et03M3/S 
SOURCE STRENGTH .10Ef06 .S3Et05 .36E+OS 
Bt1CKGROut1It .62H03 .1SEt03 .21Et03 
CALIERATIOH FACTOR .45E-02 .24E-02 .lt.E-02 
STACK HEIGHT 5·1 • 36 CM 163.08 M 54.36 CM 163.03 M 54.36 CM 163.0B M 
SHiCf.: DIAMETER 1. :rn CM 4.14 11 1.41 Cli 4.22 11 1.32 CM 3.96 11 

Stlt1F'LE x y z RAW CONCENTRATION F:AW CONCEtffRATION RAW CONCENTRATION TOTAL CONC. 
f'T <KM) < M) < M) <AF:EA > ( 1/M*M > <AREA> ( 1/11*11 ) <AREA> ( 1111*11 ) ( 1111*11 ) 

2 ,3 o.o o.o 693 .420E-06 191 .S19E-07 275 .3B9E-06 .2B4E-06 
6 .6 o.o o.o e29 .124E-05 322 .C07E-06 425 .129E-05 .111E-05 

11 .9 o.o o.o 1270 .3SSE-05 731 .317E-05 861 .390E-OS .364E-05 
16 1. 2 15.0 o.o 19% .e23E-OS 1420 .714E-05 1565 .BUE-OS .7B2E-05 
17 1.2 o.o o.o 1969 .B06E-05 1400 .702E-OS 1539 .795E-OS .767E-05 
18 1. 2 -15.0 o.o 1E74 .?SOE-OS 1299 .644E-05 1451 .743E-05 .711E-05 
23 1.s 30.0 o.o 2714 .125E-·04 2181 .11 SE-04 2289 .124E-04 .122£-04 
2·'1 1 • '5 o.o o.o 2550 .116E-04 2001 .lOSE-04 2124 .llSE-04 .112E-O·\ 
25 LS -30.0 o.o 2246 ,973E-05 1699 .S74E-OS 1828 .96BE-05 .93SE-05 
30 1.s 30.0 o.o 3143 .151E-04 2590 .139E-04 2662 .147E-04 .145E-04 
31 1.s o.o o.o 3027 .144E-04 2468 .132E-04 2555 .140E-04 .139£-04 
3:? LB -30.0 o.o 2647 .121E-04 2100 .111E-04 2206 .119E-04 .117E-04 g::J 
37 2.1 60.0 o.o 3194 .154E-04 2647 .142E-04 2701 .149E-04 .149£-04 I 
3B 2.1 30.0 o.o 3423 .16CE-04 2892 .156E-04 2929 .163E-04 .162E-04 ........ 
3? 2.1 o.o o.o 3354 .164E-04 2806 .151E-04 2SSB .lSBE-04 .lSSE-0·~ 0 
40 2.1 -30.0 o.o 2924 .13CE-04 2379 .127E-M 2456 .134E-04 .133E-04 
11 2.1 -60.0 o.o 21460 .110£-04 1914 .999E-05 1998 .107E-04 .106£-04 
46 :L4 !.o.o o.o E66 .146E-05 351 .975E-06 444 .140E-05 .127E-05 
47 2.4 30.0 o.o 3575 .177E-04 3031 .164E-04 3063 .171E-04 .171E-04 
·'8 2.4 o.o o.o 3521 .174£-04 2976 • H·1E-O·'\ 3006 .167E-04 .167E-O·!l 
49 2.4 -·30.0 o.o 3129 .150E-04 2590 .139E-04 2631 .145E-04 .145E-04 
so 2.4 -60.() o.o 2529 .114E-04 19S'3 .104E-04 2073 .112E-04 .1 lOE-0·~ 
5~ 2.7 60.0 o.o 3429 .168£-04 2893 .156E-04 2890 .160E-04 .162E-04 
~7 2.7 30.0 o.o 3695 .184E-04 3161 +172E-O·\ 3161 .177E-04 .177E-04 
58 2.7 o.o o.o 3702 .1S5E-04 3163 .172E-04 3170 .177E-04 .17SE-04 
59 ... ""'." -3C1 .o o.o 3303 .161E-04 2777 .150E-04 2799 .1 S'5E-O·'\ .155E-04 .... ,, 
60 247 -·60.0 o.o 2677 .123E-04 2144 .113E-04 2191 .119E-04 ,11SE-04 
!:.7 3. () 45.0 o.o 120'5 .349E-05 720 .310E-05 e10 .359E-05 .339E-05 
lS 3.0 o.o o.o 3702 .1B5E-04 3160 .172E-04 3154 .176E-04 .177E-04 
l~ 3.0 ·--15. 0 o.o 3062 .146E-04 2540 .136E-04 2568 .141E-04 .141E-04 
76 3.3 45+0 o.o 3644 .lBlE-04 3108 .169E-04 3093 .173E-04 .174E-04 
77 3.3 o.o o.o 3670 .183E-04 3136 .170E-04 3119 .174E-O·\ .176E-04 
78 3,3 -45.0 o.o 3055 .146E-04 2521 .135E-04 2538 .139E-04 .140E-0·1 
es 3.6 45.0 o.o 3579 + 177E-0·1 3038 .165E-04 3028 .169E-04 • 170E-<M 
e~ 3.6 o.o o.o 3542 .175E-04 3007 .163£-04 2991 .166£-04 .16SE-04 
87 3.6 -45.1.) o.o 2933 .13BE-O* 2412 .12'i'E-04 2416 .132£-04 .133E-<H 
~4 3.9 45. 0 o.o 3490 .172E-04 2969 .161E-04 2937 .163E-04 .16'5E·-04 
95 3.9 o.o o.o 3403 .167£-04 2E90 .156E-04 2eeo • H;.OE-04 .161E-04 
~6 3.9 -45.0 o.o 2903 .137E-04 2367 .126E-·04 2379 .130E-04 .131E-04 

1 {'4 4.2 o.o o.o 3331 .162£-04 2791 .1SOE-04 2779 .154E-04 .155E-04 
113 4.5 o.o o.o 3323 .162E-04 2751 .14SE-04 2720 .150E-04 .153E-04 



RUtl t 70 GEr•JD TEST tto.17, 1 15M STACt; t1 ZTACt~ t2 STACt~ 13 40Z10UT,BLERZ~::1e,270 

MODEL PROTOTYPE HODEL PROTOTYf'E HODEL PROTOTYPE 
lJEL. AT STACt~ UT 1.C3 H/S 1'5.74 H/S 1.0'3 H/S 15.74 H/S 1.03 H/S 15.74 H/S 
EXIT VEL. 1.02 M/S 3.77 tVS 1.02 HI~ 0.78 tt/S 1.11 H/S 9.57 H/S 
1 .. '0L. FLOW .15E-03H3/S .12Ei03H3/~ .16E-OJHJ/S .12Et03t13/S .15E-03H3/S .12E·t03M3/S 
SOURCE STRENGTH .10Et06 • 53E·l-OS .3.SEl-05 
I: A ct: GR 0 U tW .5'7EI03 .12EI03 .20EI03 
CALIERATIOH FACTOR .45E-02 .24E-02 .1 l>E-02 
ST ACt:: BE IGHT 54.36 CH 163.00 M 54.36 CH 163.0S t1 54.36 CM 1i3.oe 11 
ETACI< ItIAMETER 1.33 CM 4.14 H 1.41 CM 4.22 t1 1.32 CH 3.96 M 

St-1Mf'LE x y ... RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL COUC. rT o·:M) (M) < tt> <AREA> ( 1/H*H > <AREA> ( 1 /tUtl1 > <AREA> ( 1/H*H ) ( 1/H*M ) 
2 .3 o.o o.o 600 .lOOE-06 1-10 .11 t.E-06 216 .126E-06 .117E-06 
6 .6 o.o o.o 626 .216E-06 137 .J07E-06 269 .444E-06 .350E-06 

11 .9 o.o o.o %3 .224E-05 44'7 .l'JOE-05 570 .230E-05 .214E-05 
H 1 • 2 15.0 o.o 1373 • 471E--05 333 .412E-05 391 • 413E·-05 .UJE-05 
17 1.2 o.o o.o 1303 .477E-05 l'\"J('.\ .416E-05 99£, .4C1E-05 .457E-05 '-'w, 
18 1.2 -1s.o o.o 1459 .522E-·05 3S9 .44SE-05 1028 .SOOE-05 .4SBE-05 
23 1.s 30.0 o.o 1777 .714E-05 1220 .t.3.!..E-05 13C5 +714E-05 .6E7E-OS 
24 1.5 o.o o.o 1SH • 754E·-05 1266 .663E-05 1421 • 73.!.E .. ·05 .717E-05 
25 1.5 -Jo.o o.o 1040 .631E-05 1065 .547E-05 1223 .620E-05 • 599E·-05 
30 1.8 30.0 o.o 22£.2 .101E-04 1t:.1Je .?13E-05 1e36 .9D5E-OS .S'67E-OS 
31 1.s o.o o.o 2193 .967E-05 1625 .870E-·05 17S8 .956E-05 • 930E·-05 
32 1. a -30.0 o.o 1990 .S42E-05 1434 • 760E .. -05 1534 .B34E-05 .811E-05 ttl 
37 ::? .1 60.0 o.o 2390 .103E-04 1S21 .934E-05 1959 .106E-04 .104E·-04 I 
38 2.1 30.0 o.o 2£.24 .122E-04 2ose .112E-04 21?7 .120E-04 .11EE-O\ -...J 
39 2.1 o.o o.o 2·~66 .113E-04 1396 .103E-04 2043 .111E-04 .109E-04 t-' 
40 2.1 -30.0 o.o 2178 • 955E-·05 1630 .B73E···05 1766 .943E-OS .923E-05 
41 2 .1 -60.0 o.o 1797 • 726E·-05 1264 • .S62E-05 1397 .715E-OS .700E-05 
46 2.4 60.0 o.o 345 .153E-05 321 .116E-05 332 .112E-05 .127E-·05 
47 ::? • 4 30.0 o.o 2302 .133E·-04 2233 + 122E-0·1 2365 .130E-04 .123E-04 
48 2.4 o.o o.o 2633 .126E-04 2133 .116E-04 2240 .123E-04 .122E-04 
-19 2,4 -30.0 o.o 2~93 .100E-04 1C41J .lOOE-04 lS'H .. • tOSE-·04 .104E-04 so 2.4 -60.0 o.o 1936 .S39E-05 1459 .774E-05 1561 .S20E-OS .S11E-05 56 ~.7 60.0 o.o 275S' .130E-M 21n .120E·-04 2'311 .127E-O·' .126E-04 57 2.7 zo.o o.o 2957 .142E-04 23?S .132E-04 2520 .140E-04 .138E-04 
SB z.7 o.o o.o 2055 .136E-0·4 23:!0 .127E·- 04 240CJ .133E-04 .132E-01 
59 ~.7 -·30.0 o.o 2565 .119E-04 2033 .111E-04 2136 .116E-04 .115E-04 ,,r,:. 2.7 -60.0 o.o 2113 .?1£.E-05 H.07 .C60E-05 1694 .S'OOE-05 .SS'lE-05 
J.'"1 3.0 45.o o.o 3026 .146E-04 24~2 .135E-04 2531 .140E-04 .1HE-·04 69 3.0 o.o o.o 2975 .143£-04 2430 .134E-04 2506 .139E-04 .13SE-04 
69 3.0 -45.0 o.o 2430 .111E-04 1?37 .105E-O·' 2023 .110£-04 .lOCE-04 
76 3.3 45.0 o.o 2957 .142E-04 24·15 .1J4E·-04 2507 .139£-04 .13SE-04 ., .., 3.3 o.o o.o 3034 .147E-04 2518 .13?E-04 25b£. .142E-04 .143E-O·~ 73 3,3 -45.0 o.o 2513 .116E-04 2004 .109E-04 2060 .1:12E-04 .112E-04 es 3.6 45.0 o.o 3051 .140E-04 2513 .13CE-04 2560 .14ZE-04 .143E-04 
D6 3.6 o.o o.o 2948 .142E-04 2415 .133E-04 2476 .137E-04 .137E-o,i 
67 3.6 -45.0 o.o 2569 .11?E-04 205';' .112E-04 2110 .115E-04 .11SE-04 
94 J.9 ·15 .o o.o 2993 .145E-04 2·101 .137E-04 2545 .141E-04 .141E-·04 
95 3.9 o.o o.o 2no .140E-04 2120 .133E-04 2473 .137E-04 .137E-04 
96 3.9 -45.0 o.o 2561 .113E·-04 2042 .U1E-04 2093 .114E-04 .114E-04 

104 4.2 o.o o.o 29t.3 .143E-04 2436 .134E-04 2453 .136E-04 .137E-04 
113 4.5 o.o o.o 2330 .133E-04 3493 .195E-04 2394 .132E-04 • lSSE--04 



r.:UN t 71 GEP TEST HQ.t:,, 1M·-15M 
STACt~ t1 STACK 12 STACI'~ 13 40%rOUT1DLER37::1E1270 

HODEL rROTOTYF'E HOI1EL PROTOTYPE HODEL f•ROTOTYF'E 

VEL. AT STACt; HT 1.74 H/S 14.~e H/S 1.74 H/S 14. 470 H/S 1.74 H/C 14.CJO H/S 
EXIT '·'EL. 1.02 H/S 0.77 H/S 1.02 H/S S.70 H/S 1 .11 tt/S 9.57 M/S 
VOL. FLOW .15E ·OJH3/S .12Et03H3/S .16E-03H3/S .12Ef-OJttJ/S .1SE-OJH3/S .12.EtOJMJ/S 
SOUF:CE STRENGTH .10E-l Ol. .S3E·l 05 .3t.E+OS 
I~1~Ct~GROUND .72Ef-03 .?5E}02 .OOE l·OO 
CALIERATIOH FACTOR .41E-02 .22E-02 .1SE·02 
!::TACK HEIGHT 39 .12 CM 117. 3~ tt 37.12 Ctt 117. 36 tt 3?.12 Ctt 117. 36 M 
SH1Ct: DIAMETER 1.JC CH 4.14 H 1. ,Ill CM ... 22 tt 1.32 CM 3.96 11 

Sf\ MP LE " y .. RAW CONCENTRATIOH RAW COHCEHTRATIOH RAW COHCENTRATION TOTAL CONC. 
f'T <KM> <H> <tt> <AREA> ( 1/M*H ) <AREA> ( 1/H%M ) <AREA) ( 1/ttttt ) ( l/l1*H ) 

:? • '3 o.o o.o 777 .275E-06 1 ">""' ._I .160E-O.S 143 • 741E-06 .3S9E-·06 
6 .6 o.o o.o 13Zt .310E-05 646 .275E-05 713 .370E-OS .:.HEE-OS 

11 .? o.o o.o 2607 .102E·-04 2019 .961E-05 2045 ,106E-04 .tOlE-04 
16 ... 15.0 o.o 39E4 .lb?E-04 "l'"f."fC"\ .1l.2E-04 3331 .173E·-04 .16EE-0·1 ..... WWWJ 

17 • 2 o.o o.o -H35 .177E>04 34'74 .170E·-04 3458 .179E-04 .175E-04 
18 .2 -15.0 o.o 4012 .171E-04 7761 .'3E3E-04 3305 .171E-04 .2HE-04 
23 .'5 30.0 o.o 4537 .201E-04 Z?S2 .194E-04 3?02 .202E-04 • 199E-04 
:? , .s o.o o.o '50'71 .227E·-04 44'J3 .220E-04 43?7 .22CE-04 .225E-04 
:?5 .s -zo.o o.o 4206 .131E-04 3504 .174E-04 3438 .131E-04 .179E-04 
:!O .e 30.0 o.o 5217 .:.:!33E····04 4631 .227E-O·t 4502 .233E-04 .:231E-M 
31 .s o.o o.o 5552 .251E-04 4983 .244E-04 4796 .249E-04 .24SE-04 ~ 

32 .E -30.0 o.o 4l.73 .205E-·O·t 4006 .1S'?E··04 3'J33 .204E-04 .203E-04 I 
37 .1 60.0 o.o 4364 .1S9E-04 3742 .1S2E-04 3641 .1S9E-04 .187E-04 -...J 

3C .1 30.0 o.o 53ES .242E-04 4""'.,I:' .234E-04 462? .240E-04 .23S'E-04 N 
I I I 

3'? • 1 o.o o.o 5606 .257E-04 5104 .250E-04 4911 • 25'5E··04 .2'54E-04 
40 .1 -30.0 o.o 401'5 .212E-04 ·\237 .207E-04 4000 • 211E-0·4 .210E-04 
41 .1 -60.0 o.o 930 .133E-05 345 .125E·-05 373 .196E-0'5 .151E-0'5 
<'ji!;. .4 60.0 o.o 2719 .104E-04 2050 ,CJ77E-05 1«;'79 .103E-04 .lOlE-04 
'17 .4 30.0 o.o 5432 .247E-04 4834 .239E-04 4709 .244£-04 • 243E-04 
·18 .4 o.o o.o '5500 .252E-04 .\IJIJE .245E-04 47'72 .240E-04 .24BE-04 
·19 .4 -30.0 o.o 4653 .204E-04 4041 .197E-04 3382 .201E-04 .201E-04 
so .4 -·60.0 o.o 35~2 .14SE-O-'\ 2~0'3 .140E-04 2£05 .145E-04 .144E-0·1 
5!. ., 60.0 o.o 4602 .201E-04 3934 .194£-04 3854 .200£-04 .198E-04 .. s:: .7 30.0 o.o 527l .236E-04 46'12 .22CE-04 4516 .234E-04 .233E-04 so ,7 o.o o.o 5335 .23?E-04 4723 .231E·-04 4529 .235E-04 .235E-04 
59 .., -30.0 o.o 4717 .207E-04 411E .201E-04 3?53 .20SE-04 .204E-04 . , 
f,O ,7 -60.0 o.o 3613 .150E-04 3010 .146£-04 2900 .1SOE-04 • 149E-04 
(;.S .o o.o o.o SOC£ .227E-04 4472 .21?E-04 4330 .224E-04 +22:!·E-04 
69 .o -45.0 o.o 4100 +175E-04 3503 .170E-04 3364 .174E-04 .173E-04 
7l .3 45.0 o.o 4t'.19 .202E-04 3'7?3 .1S''5E-04 30l3 • 200E-O-'\ .199E-04 ..,, ., .3 o.o o.o 4379 .21.!>E·-04 4250 +20SE-04 4107 .213£-04 .212E-04 7e ,3 -45.0 o.o 9CE .137E-05 3l1 .133E-05 3E3 .199E-05 .1 St.E-05 
0'5 .6 45.0 o.o 4482 .l?SE-04 3353 .lSSE-04 3738 .194E-04 .192E-04 
Bl • 6 o.o o.o 4664 .205E-04 4037 .197E-04 :rn7o .201E-04 .201E-04 
87 • 6 -45.0 o.o 3764 .15SE-04 3163 .153E-04 3043 .lSSE-04 .156E-04 
94 t S' 45.0 o.o 4367 .lS'lE-04 3741 .1E2E-04 3609 .Hl7E-04 • tet.E-04 
95 .9 o.o o.o 4373 .1B9E-04 3753 .1B3E-04 3575 .186E-04 .1S6E-04 
96 • S' -45.0 o.o 3519 .145E-04 2090 .140E-04 27E4 .144E-04 .143E-04 

104 .2 o.o o.o 4156 .178£-04 3532 .172E-04 3382 .17SE-04 .175E-04 
11:? .5 o.o o.o 399E .170E-04 33£.E .163E-04 3213 .167E-04 .167E-04 



RUU t 7:! OEP TEST No.s.1H-14M 
STACt~ 11 STACI'~ t2 STACt~ t3 40~>IN,r.LER3e::10,~70 

ttOI1EL PROTOTYPE MODEL PROTOTYPE ttODEL PROTOTYPE 

lJEL. AT STACK HT 1.74 H/S 14.'t'e 11/S 1.74 11/S 1-'.i::'O M/S 1.74 11/S 14. IJC 11/S 
EXIT VEL. 1.02 M/S S.77 N/S 1.02 MIS a.so tt./s 1.11 tt/S 9.57 MIS 
~'OL. FLOW .15E-03113/S .12E+03H3/S .16E-03M3/S .12Et03113/S .lSE-03113/S .12E+03113./S 
COUF:CE STRENGTH .10Et06 .53E+05 .36E+05 
IH'\ Ct'~ GR 0 U tlII • lOE->O-' ,6i::'H0'3 • 45E 203 
CALIBRATION FACTOR .41£-02 .22E-02 .15E-02 
£T1!\Ct~ HEIGHT 39.12 Ctt 11·;i.36 t1 3?.12 CM 117.36 H JS'.12 CM 117. :36 M 
!.HACK DIAMETER 1. :JS CM 4.14 M 1.41 CH 4.22 11 1.32 CM 3.96 M 

SAMPLE x y z RAW COHCCNTRATION RAW COHCENTRATION RAW CONCENTRATION TOTAL CONC. 
f'T <KM) CM> (H) < AF:EA > < 1/l1*tt ) <AREA> ( 1/H*H ) <AREA> ( 1/M*M > ( 1/MtM > 

2 .3 o.o o.o 106E .J53E-06 500 .OOOHOO 546 .477E-06 .273E-06 
!-, .6 <L 0 o.o 2613 .SJSE-05 2225 • 769E-05 . 1974 .7BSE-05 .79BE-05 

11 • S' o.o o.o 524~ .220£-04 son .220E-04 4436 .206E-04 • 21 ~.E-04 
15 1 • 2 30.0 o.o 61S3 .269E-04 5953 .263E-04 5231 .24BE-04 .260E-04 
H 1.2 15.0 o.o 6768 .2?~E-04 6615 .296E-04 5901 .2E2E-04 .293E-04 
17 1.2 o.o o.o 6819 .302£-04 6659 .29SE-04 5916 .2S3E-04 .295E-04 
18 1.2 -1s.o o.o 6536 .2E7E-04 6365 .2E4E-04 5710 .2nE-04 .281£-04 
19 1.2 -30.0 o.o 6037 +262£-04 5707 .255E-04 5094 .241E-04 .252E-04 
22 1.s 60.0 o.o 53!.2 • 22!.E·-04 50£4 .220E-04 4611 .215E-04 .221E-<H 
23 1.s 30.0 o.o 7039 .314E-04 6755 .303E-04 6149 .295E-04 .304£-04 
24 1. '5 o.o o.o 7408 .333E-04 7134 .322E-04 6539 .31SE-04 .323E-04 
25 1.s -·30.0 o.o 6723 .297E-04 6455 .28SE-04 5940 .2B4E-04 .290£-04 td 
2c 1.s -c·O .o o.o 5774 .240E-04 5412 .236E-04 4932 .232E-04 .239£-04 I 
29 1. a 60.0 o.o 63$0 .279E-04 5990 .265E-04 5455 .259E-04 .26BE-04 ....... 
30 1.8 30.0 o.o 7154 .320£-04 6 ... .,. ... .305E-04 6264 .301E-04 • 30SE-O·'l (,...) 

J UJ 

31 1.s o.o o.o 7470 .336E-04 70?5 .320E-04 6530 .315E-04 .324E-04 
32 1.e -30.0 o.o 7142 .319E-04 6771 .304E-04 6236 .300E-04 .3<.'7E-04 
33 1.8 -60.0 o.o 5954 .257E-04 5530 .242E-()4 5049 .23BE-04 .246E-04 
'37 2' 1 60.0 o.o 6474 .2B4E-04 6567 .294E-04 5584 .266E-04 .2e1E-04 
38 2.1 30.0 o.o 6982 .311E-04 6548 .293E-04 6090 .292E-04 .29SE-04 
3S' 2 .1 o.o o.o 7251 • 325E-·0·1 6E36 .307E-04 6360 .306£-04 .313E-O' 
·10 2.1 -·30.0 o.o 6845 .303E-04 6437 .237E-04 5938 .2S7E-04 .292£-04 
iJ1 2 .1 -60.0 o.o 5619 .240E-04 5133 .222E-04 475? .223E-04 • 22SE-O·t 
47 ~.4 30.0 o.o 6830 .305E-04 6408 .236E-04 5998 .2S7E-04 .293E-04 
18 2.4 o.o o.o 700'5 .312E-04 6523 .292E-04 6107 .2«nE·-O·~ • 299E-M 
49 2.4 -30.0 o.o 6562 .2S9E-04 6061 .269E-04 5664 .270E-04 .276E-04 
57 2.7 30.0 o.o 6541 .2ECE-04 6037 .267E-04 5678 .271E·-04 .275E-01 
59 2.7 o.o o.o 6712 .297E-·04 6215 .276E-04 5023 .27SE-04 .2S4E-04 
59 2.7 -30.0 o.o 63E7 .2eoE-04 son .260E-04 5500 .262E-04 .267£-04 
67 3,0 45.0 o.o 6098 .265E-04 5558 .243E-04 5213 .247E-04 .2S1E-04 
lB 3.0 o.o o.o 63El0 .279E-O·~ 5012 .256E-0·4 54'i'5 .261E-04 • 2t.5E-·04 
69 3.0 -··15 .o o.o 5696 .244E-04 5205 .226E-04 4916 .231E-04 .234E-04 
76 3.3 45.0 o.o 5"''7") .246E-04 5202 .226E-04 4936 .232E-04 • 234E-0·4 I w..,;. 
77 3.3 o.o o.o 6044 .262E-04 5507 .241E-04 5219 .247E-04 .250£-04 
78 3.3 -45.0 o.o 5768 .24CE- M 5013 • 216E-O·' 4702 .220E-04 .22SE-04 
85 3.6 45.0 o.o 5505 .234£-04 4922 .212E-04 4674 .219E-04 .221E-04 
et J,6 o.o o.o 5701 .244E-04 5122 .222E-04 4863 .229E-04 • 231 E-0·~ 
07 3.6 -45.0 o.o 5256 • 221£·-04 4653 .19SE-04 4430 .206£-04 .20BE-04 
94 '3. 9 45.0 o.o 5251 .:?21E·-04 4671 .199£>·04 4'433 .206E-04 .209E-O.ll 
95 3,9 0. () o.o 53ElS .220£-04 .. a~1 .207E-04 45eo .214E-04 • 216£-04 
96 '3.9 -45.0 o.o 4920 .204E·-04 4322 .1S2E-04 4105 .1S9E-04 .191C-04 

104 4.2 o.o o.o 5176 .217E-04 457!. .194E···0·1 4341 .201E-<>4 .204E-04 



RUtl t 73 OEPtD TEST N0.1s,1-1sM 
STACt~ t1 STACt: t2 STACK t3 4oz,IN1ELER3~::1e,270 

HOI•EL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.77 H/S 15.26 H/S 1.77 H/S 15.26 H/S 1+77 H/S 15.26 11/S 
EXIT VEL. 1.02 H/S S.77 H/S 1.02 H/l:l S.OO HIS 1 .11 11/S 9.57 HIS 
VOL, rLOW + 1 SE-·03113/S +12Et0Jli3/S .16E-03H3/~ .12Et03t13/E .1SE-03M3/S .12Et03113/S 
SOURCE STRENGTH +10E+06 ,SJHOS • 3t>E·l-05 
I:ACKGfWUM!t .£.lE-103 • C4E·l 02 .OOE>OO 
CALIBRnTION FACTOR .41E-02 .22E-·02 .1SE-02 
STACK HEIGHT 44.20 CH 132.60 H H.20 CH 132.60 H 44+20 CH 132.60 11 
STACt:: DI A HETER 1.3S CM 4.14 Ii 1. 41 CH 4.22 H 1.32 CH 3.96 M 

St"lMf'LE x '( :z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT < t:H) 01) (fi) <AREA> ( 1/H:H > <AREA> ( 1/HtH > <AREA> ( 1 /H*l't > ( 1/M*M > 

.., .3 o.o o.o 646 .1 DSE·-06 1 "'.>"' .19"3E-06 140 .740£-06 .370E-06 6 i.. ... 

; 6 o.o o.o 1407 .421E-05 936 +434E-05 895 .473E-OS .442E-05 
10 .9 15.0 o.o 3052 .12?E-04 2694 .133E·-04 2471 .131E·-04 .131E-04 
11 .9 o.o o.o 3168 .135E-04 2312 +139E--04 2599 .137E-04 .137E-04 
12 .9 -15.0 o.o 2~61 .124E-04 ~Sl.O .126E-O·' 2410 .127E-04 .126E-0·4 
16 1.2 15.0 o.o 4563 .209E-04 4239 .211E-04 3932 .20SE--04 .209E-04 
17 1. 2 o.o o.o 4634 • 213E·-·04 4344 .217E~04 4054 .214E-04 • 21 SE-0°t 
1S 1.2 -1s.o o.o 4472 +204£-04 4149 .207£-04 3382 .20SE-04 .205E-04 
2~ 1.s 60.0 o.o 416E .1 COE-·04 3752 .1e7E-M 3530 • te6E-04 .187E-04 
23 1.5 30.0 o.o 5185 .242E-04 4855 .243E-04 4540 .240E-04 .242E-04 
"'),! 1.S o.o o.o 5375 .252E-04 SOc.4 .253E-04 4724 .2soE-04 .252E-04 25 1.s -30.0 o.o 4813 .222E--04 4457 .223E-04 4203 • 222E·-04 .222E-04 tt::l 2!.. 1. '5 -60.0 o.o 3681 .162E- 04 3263 .162E-04 30C5 .163E-04 .162E-04 I 
29 1. 3 60.0 o.o 4900 .227E-04 4537 .227E-04 4254 .225E-04 .226E-04 ...... 
30 1.8 30.0 o.o 5560 .262E-04 5207 .261E-04 4C71 .257E-04 .260E-04 .&::--
31 1.3 o.o o.o 5318 • 276E-·04 5431 .275E-04 5113 .270E-04 .273E-04 
32 1. 8 -30.0 o.o 4C4S' .224E- 04 4472 .223E·-04 4203 .222E-04 .223E-04 
33 1.S ·-·60.0 o.o 1055 .235E-05 503 .213E-05 500 .264E-OS .237E-OS 
?7 2.1 60.0 o.o 507e .236E-04 465{, .233E-04 440? • 233E-0·1 .234E-04 
3 El 2.1 JO.O o.o 5711 .270E-04 5332 .267E-04 5020 .265E-04 .267E-04 
!? 2 .1 o.o o.o 5778 .273E·-0-1 5109 .271E-O·\ 5071 .26CE-04 .271E-04 
40 2.1 -30.0 o.o 5371 .252E-04 4969 .24?E·-04 4694 .24BE-04 .249E-04 
41 2.1 -60.0 o.o 4401 .201E-04 3?70 .lS'CE-04 3774 .1S'9E-04 .199E-0·1 
16 2.4 60.0 o.o 5026 .234E-04 45?4 .230E-04 4361 .230E-04 .231E-04 .p 2 .. 1 30,0 o.o 5459 .257E-04 5060 .253E-·04 4ne .252E-04 • 25·1E-04 
48 2.4 o.o o.o 5653 .267E-04 5241 .262E-04 4965 .262E-04 .264E-04 
49 2.4 -30.0 o.o 5303 .24SE·-04 4360 .243E-04 4599 .243E-04 .24SE-04 
50 2.4 -60.0 o.o 4404 .201E-0·1 3956 .197E-04 3761 .19?E-04 .199E-04 
57 2.7 30.0 o.o S3SS +253E-04 4?63 .24BE-04 4697 .24SE-04 .250E-04 
5£ 2.7 o.o o.o 5435 .255E-04 4?71 .24?E-04 46ee .NOE-04 .251E-04 
59 2.1 -30.0 o.o 5116 .23SE-04 4671 .233E-04 4415 .233E-04 .235E-04 
t.7 3.0 45.0 o.o 5116 .23CE-04 4651 .232E-04 4414 .233E-04 .235E-04 
!i9 3.0 o.o o.o 5250 .246E-04 4774 • 2J9E·-04 4538 .240E·-04 .241E-04 
~.9 3.0 -4'5.0 o.o 4703 .217E-·04 4'"''"'"1 .211E-04 4021 .21;!E-04 .213E-04 .......... 
'76 3.3 45.0 o.o 4350 .224E-·04 4359 .21SE-04 4437 .234E-04 .225E·-04 
77 3.3 o.o o.o 4995 .232E-04 4518 .226£-04 4Z717 .226£-04 • 22BE-O·' 
7S 3.3 -45.0 o.o 4633 • 213E-·04 4137 .206E-04 3943 .20SE-04 .209E-04 
BS 3.6 45.0 o.o 4691 .216E-O-'l 41?1 .209E-04 39C9 .211E-04 .212E-0·1 
86 3.6 o.o o.o 4720 .217£-04 4227 • 211£···04 4040 .213E-04 .214E-04 
87 3.6 -45.0 o.o 4417 .201E-04 3E99 .194E-04 3710 .196E-O·' .197E-04 
9'5 3.9 o.o o.o 4551 .208E·-04 4037 .201E-04 4177 +221E-04 .210£-04 

104 4.2 o.o o.o 4"1"'7 w ... w .196E-04 37% • te'JE-04 3714 .196E-04 .194E-04 



l::UU t 74 GEPtD TEST UO 17,1-15M 
STACI'; t1 STACI'; t2 STACK t3 40%,0UT,ELER4o::1e,27o 

ttODEL PROTOTYPE HODEL Pf~OTOTYPE MODEL PROTOTYPE 
IJEL. AT STACI'; HT 1.77 11/S 15.26 tt/S 1.77 H/S 15.26 M/S 1.T1 M/S 15.26 H/S 
EXIT VEL. 1.02 MIS S.77 MIS 1.02 tt/S S.78 11/S 1.11 MIS 9.57 MIS 
VOL. FLOW .15E-03M3/S .12E+03M3/S .16E-OJM3/& .12E+03113/S .15E-03M3/S .12E+03M3/S 
SOURCE STRENGTH .10E+06 .53Et05 .36E+o5 
J;: A Cl'; Gf::O UN I• • 70E·t 03 .23EI03 .15E·I03 
CALIBRATION FACTOR .40E-02 .21E-02 .14E-02 
SH1CIO:: HEIGHT 44 .20 CH 132.60 11 44.20 CM 132 • .!.O 11 44.20 CH 132.l.O M 
STt1ct; DIAMETER 1. 33 CM 4.14 M 1. 41 CH 4.22 M 1.32 CM 3.96 M 

SAMPLE x y z RAW CONCENTRATION RAW CONCEtnRATION RAW CONCENTRATION TOTAL CONC. 
PT < t;M) 01) 01) <AREA> ( 1111*11 ) <AREA> ( 11H*M > <AREA> ( 1/11*11 ) ( 1/M*M > 

2 .3 o.o o.o 760 • 320E·-06 215 • OOOE·I 00 ~25 .3E6E-06 .232E-06 
6 • 6 o.o o.o 1039 .202E-05 497 .131E·-05 557 .210E-05 .lBOE-05 

11 .9 o.o o.o 2073 .704i'E-05 14H .601E-05 155? .725E-05 .67SE-05 
17 .2 o.o o.o 2997 .119E-04 2404 .1osE-04 2487 .120E-04 .115E-04 
23 C' . .., 30.0 o.o 3576 .14CE-04 3025 .134i'E-·04 3081 .151E-04 .14~.E-04 
2·1 .s o.o o.o 3691 .154E·-04 3109 .143E-04 3164 .155E-04 .151E-04 
25 .5 -30.0 o.o 3018 .120E-04 2448 .llOE-04 252';' .122E-04 .117E-04 
30 .s 30.0 o.o 4235 .1S2E·-04 3701 .172E-04 3731 .184E-04 .lSOE-04 
!1 .e o.o o.o 3770 .164i'E-04 3424 .1'58E-04 3451 .170E-04 .166E-04 
32 .s -30.0 o.o 3360 .137E-04 2300 .127E-04 2844 .139E-04 .134E-04 
37 • 1 60.0 o.o 4102 .17.!:.E-04 357~ .166E-04 3560 .176E-04 .172E-04 
J9 • 1 30.0 o.o 4537 .19SE-04 4024 .1SBE·-04 3997 .19SE-04 .195E-04 O:! 
39 .1 o.o o.o 4165 .17CJE-O·~ 36'31 .169E-04 3607 .178E-04 .175E-04 I 
40 • 1 -30.0 o.o 3519 .145E-04 2952 • 135E-04 2960 .145E·-04 .142E-04 ........ 
41 .1 -60.0 o.o 2628 .S'S'5E-05 204i'5 .'724E-05 2115 .101E-04 .976E-05 VI 
46 • 4 60.0 o.o 4351 .1SSE-04 3329 .17SE·-04 3300 .l:JSE-04 .185E-04 
~7 • 4 30.0 o.o 461B .202E-04 4125 .193E-04 4076 .202E-04 .199E-04 
48 • 4 o.o o.o 4160 .179E-04 3621 .168E--04 3607 .178E-04 .175E-04 
49 • 4 --30 .o o.o 101S' .166E-05 4'3'5 .101E-05 43'7 .149E-OS .138E-05 
50 • 4 ···60.0 o.o 2731 .107E-04 2252 .100E-04 2253 .109E-04 .10SE-04 
56 .7 60.0 o.o 4391 .190E-04 38C3 .1B1E-04 3C24 .1E9E-04 .1E7E-04 
57 .7 30.0 o.o 4530 .198E-04 4025 .188E-04 3966 .196E-04 .19·1E-04 
58 .7 o.o o.o 4266 .184E·-04 3755 .175E-04 3£.98 .1E3E-04 .180E-O·'I 
59 .. 7 -·30.0 o.o 3640 .152E-04 3124 .143E-04 3084 .151E-04 .149E-04 
!.O .., -t.o .o o.o 2973 .117E-04 2460 .111E-04 2442 .11BE-Oi .115E-0·~ . ; 
66 .o 90.0 o.o 33'55 .163E-04 3349 .15SE-04 3298 .162E-04 .160E-04 
!.7 .o 45;0 o.o 4364 .1ECJE-O·~ 3873 .1C1E·-04 3802 .1C8E-04 .1C6E-04 
68 .o o.o o.o 4197 .1SOE-04 3681 .171E·-04 3621 .179E-04 .177E-04 
69 .o -45.0 o.o 3414 .140E-04 24i'10 .133E-04 28'54 .139E-0·1 .137E-O~ 
70 .o -90.0 o.o 2330 .S67E-05 1364 .810E-·05 1863 .8S2E-05 .S'52E-05 
76 -:r 4'5. 0 o.o 4239 .1B3E-04 3735 .174E-04 3659 .181E-04 .179E-04 
77 :3 o.o o.o 4055 .173E-04 3'538 .164E-04 3484 .172E-04 .170E-04 
78 .3 -45.0 o.o 3349 .137E-04 2C51 .130E-04 2795 .136E-0·1 .134E-04 
£5 • 6 45.0 o.o 4121 .177E-04 3615 .16BE-04 3552 .175E·-04 .173E· .. 04 
86 • 6 o.o o.o 3989 .170E-·04 3464 .160E-04 3401 .167E-04 .166E-04 
87 • 6 -45.0 o.o 3214 .130E-04 2.S93 .122E .. ·04 2640 .12SE-04 .127E-0,1 
94 ,9 45.0 o.o 34;'54 .16CE-0·1 3444 .1'59E-04 3369 .166E-04 .164E-0·1 
95 .9 o.o o.o 3712 .155E-04 3206 .14SE-04 3141 .154E-04 .152E-04 
96 .9 -·'15. 0 o.o 30?3 .124E-04 2587 .117E-04 2527 .122E-04 .121E-·04 

104 .2 o.o o.o 3'5.S2 .14SE-04 3055 .140E-04 2934 .146E-04 .144E-04 
113 .~ o.o o.o 3451 .142E-·04 2?40 .134E-0·4 2071 .140E-04 .139£-04 



r.:uu t 75 OEPtD TEST N0.13r1-15M 
CTACt\ t1 STACt; f:2 3TACt\ t3 100%tOUT,BLER41::1s,:?70 

MOI•EL PROTOTYPE 110DEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1. 77 M/S 15.26 M/S 1.77 H/S 15.2.S 11/S 1.77 tt/S 15.26 H/S 
EXIT VEL. 2.~2 H/S 1 "J. '70 H/S z.~7 tt/S 20.42 H/S 2.56 M/S 22.oe tvs 
VOL. FLOW .3SE-03H3/S .27E+03M3/S .J7E-03113/S .29E10JM3/S .3SE-03113/S .27E+03M3/S 
SOURCE STRENGTH .10Ef06 .53Ef05 • 3&!.C::l-05 
BACf':GF:OUND .11E+04 .soE•oJ .51£·.03 
CALIBRATION FACTOR • 40E····02 .21E-02 .l~E-02 
SHICK HEIGHT 44.20 Ctt 132.60 H H.20 CH 132.60 M H.20 CH 132.60 H 
STACI': DIAMETER 1.33 CH 4.14 H 1.41 CH 4.23 11 1.32 CM 3.96 M 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT < f':M > <H> (f1) <AREA> ( 1 /Htt-t > <AREA) ( 1/H*M > <AREA> ( 1/HtH ) ( 1/H*H > 

:? .3 o.o o.o 1144 • USE-06 549 .104C::-06 547 .874E-07 .103E-06 
6 .6 0.0 o.o 1186 .212E-06 605 .223E-06 603 • 2'1 JE-06 .216E-06 

11 ,9 o.o o.o 1338 .669E-06 811 .660E-06 863 .7?6E-06 .708£-06 
17 1.2 o.o o.o 1939 .191E-·05 1414 .1NE-05 1476 .217E-05 .201E-OS 
:!·1 1.s o.o o.o 2367 .2SSE-05 1326 .2S2E··OS 1912 .315E-05 .29SE-OS 
'31 1. a o.o o.o 2706 .3B3E-05 2213 .365E-05 2315 .40SE-OS .384E-05 
'39 ::Ll 30.0 o.o 3391 • 520E·-05 2389 .S07E-OS 2920 .541E-05 .S22E-05 
:!9 :? • 1 o.o o.o 3095 .453E-05 2535 .432£-05 2604 .470E-05 .4S1E-OS 
40 2.1 -30.0 o.o 2621 • 346E-·05 1986 .J16E-05 2094 .JSSE-05 .338E-05 
47 2.4 30.0 o.o 3547 .SSSE-OS 3059 .S43E-OS 3064 .573E-OS .557E-05 
48 2.4 o.o o.o 3425 .527E-OS 2354 .SOOE-05 2897 .53SE-05 .520E-OS 
·\9 2.4 -30.0 o.o 2357 .399E-OS 2187 .JSSE-OS 2318 o406E-OS .387E-OS ~ 57 2.7 30.0 o.o 3008 .614E-OS 3295 .594E-OS 3278 .621E-05 .609E-05 I 
59 2.7 o.o o.o 3521 .S49E-05 2?17 .S13E-OS 2959 .S49E-05 .537E-05 ....., 
59 ::?. 7 -30.0 o.o 3065 .446E-05 2403 .404E-05 2499 .446£-05 .432E-05 °' 6t.. 3.0 90.0 o.o 3566 .S59E-05 3008 .SSOE-05 3033 .566£-05 .SSBE-05 
~":' 3.0 45.0 o.o 3396 .634E-OS 3332 o612E-OS 3342 .635E-05 .627£-05 
.tQ 3.0 -45.0 o.o 3092 .4S2E-OS 2348 • 392E···05 2468 .439E-OS .427£-05 ;;., 3.0 -90.0 o.o 2395 .294E-05 16.t.6 .240E-05 17C3 .2E6E-05 ,275E-05 75 3.3 90.0 o.o 3671 .5S3E-05 3174 • 568E·-05 3088 .57SE-05 .576E-05 
76 3,3 45.0 o.o 4057 .670E-OS 3544 • .H6E-05 3462 .662E-05 .6S9E-05 
77 3.3 o.o o.o 3767 .605E-05 3125 .557E-05 3161 .595E-0'5 .SESE-0'5 
78 3.3 -4'5.0 o.o 3297 .49SE-05 2542 • 434£-05 2644 .479E-OS .470E-0'5 
'."9 3.3 -90.0 o.o 2617 .34SE-05 lCEI!· .294E-05 19CO .330E-05 .322E-0'5 
84 3.6 90.0 o.o 3919 .639E-05 3422 .621E-05 3315 .629E-05 .629E-05 es 3.6 45.0 o.o 4119 .684£-05 3587 .656E-05 3526 .676E-05 .672E-05 
S6 3.6 o.o o.o 3980 .653E-OS 3292 +S93E·-05 3307 .627E-OS .624E-05 e? 3.6 -~s.o o.o 3399 .521E-05 2615 .449E-0'5 2697 .491E-05 .4E6E-0'5 ea :!. 6 ·-90. 0 o.o 2833 .393E-05 2082 • 336E··OS 2166 • 372t>--05 .366E-05 
93 3.9 90.0 o.o 3857 .625E-OS 3353 .606E-05 3264 .618E-05 .616E-05 
94 3,9 45.0 o.o 4211 .705E-OS 3634 .666E-05 3556 .6S3E-05 .684E-05 
95 3.9 1.),0 o.o 3960 .648E-05 3270 .S8SE-05 3306 .627E-05 .621E-05 
96 3.9 -45.0 o.o 3535 .S52E-OS 2752 .47SE-05 2808 .S16E-05 .S15E-OS 
97 3,9 -90.0 o.o 2984 .42SE-OS 2221 .365E-05 2284 o39SE-OS • 396E-·OS 

103 4.2 45.0 o.o 4300 .725E-05 3701 ,600E-05 3641 .702E-05 • 702E·-05 
104 4.2 o.o o.o 4048 .66SE-05 3341 .603E-05 3369 .641E-05 .637E-05 
105 4.2 -45.0 o.o 3629 .S73E-05 2861 .S01E-05 2914 .S39E-OS .537E-05 
112 4,5 45.0 o.o 4331 .732E-OS 3722 .6S4E-05 3650 .704E-OS .706E-05 
113 4.S o.o o.o 4155 • 692E··OS 3420 .620E-05 3430 .655E-OS • 65SE·-OS 
114 4.5 -4S.O o.o 3701 .590£-05 2910 .512E-~5 3211 .606E-OS • St.BE-OS 



rrnu t 76 GEP-ID TEST N0.11r 1-15M 
STACK t1 STACI'~ t2 STAC~; 13 100%rIN,~LER42::1c,270 

MODEL PROTOTYPE HODEL PROTOTYPE MODEL PROTOTYPE 
!JEL. AT STACt:; HT 1.77 M/5 15.26 M/S 1.77 H/S 15.26 H/S 1.77 M/S 1'5.26 M/£ 
EXIT VEL, 2.32 MIS 19.98 MIS 2.37 MIS 20.42 HIS 2.56 MIS 22.os MIS 
!JOL, FLOW .3'5E-03M3/S .27Et03H3/S .37E-03M3/S .2?Et03M31S .35E-03M3/S .27E+03M3/S 
SOURCE STRENGTH .1 OE-f-06 • 53El0'5 .36Et05 
I: AC t:: GR 0 U t' D .e9El03 .2S'E-103 .30EI03 
CALIBRATION FACTOR .40E-02 .21E-02 .14E-02 
STAn: HEIGHT 44.20 CM 132.60 M 44. 20 CH 132 • .!.0 M H.20 CM 132.60 M 
STACt:: DIAMETER 1.38 CM 4.14 M 1.41 CH 4.23 M 1.32 CH 3.96 M 

5;~MF'LE x y z RAW CONCEtHRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT (l';M) < M > <M> <AREA> ( 11M*M > <AREA> ( 11M*M > <AREA> ( llM*M > ( 11M*M > 

.... .3 o.o o.o 976 .192E-06 3C? .20~E-06 384 .191E-06 .196E-06 
6 • 6 o.o o.o 1163 .614E-06 651 .762E-06 627 .735E-06 .705E-06 

11 .9 o.o o.o 1779 .201E-05 1453 .247E-05 1316 .22CE-05 .225E-05 
17 1. 2 o.o o.o 2596 .385E-05 2455 .459E-0'5 2200 .426E-05 .424E-0'5 
24 1. 5 o.o o.o 34EO .5S5E-05 3401J .662E-05 3062 .619E-05 .623E-05 
30 LS 30.0 o.o 4137 .733E-05 40?3 .307E-05 3686 .7'59E-05 .767E-05 
31 1. e o.o o.o 4107 • 726E-05 4002 .7CCE-05 3635 .748E-05 .755E-05 
3:? 1;3 -30.0 o.o 3307 .65?E-05 3522 .686E-05 3237 .670E-05 .672E-05 
'!£> 2.1 30.0 o.o 4?07 .S'07E-05 4CCJO .976E-0'5 4373 .S'13E-05 .933E-05 
39 2 .i o.o o.o 4716 .364E-05 4558 .906E-05 4175 .S69E-05 .SSOE-05 
40 2.1 -30.0 o.o 41£7 .744E-05 3CC6 .763E-05 3625 .745E-05 .751E-05 p 2.4 30.0 o.o 5407 .102E-04 52?1 .106E-04 4807 .101E-04 .103E-04 °" 48 2., o.o o.o 5228 .s>80E-o5 5031 .lOlE-04 4620 .969E-05 .9B5E-05 I 
49 2.4 -·30. 0 o.o 4460 .S06E-05 4123 .814E-05 3866 .SOOE-05 .S07E-05 ""-J 
5C. 2.7 t..o .o o.o 53179 .102E-04 5268 .106E-04 476'5 .100E-04 .103E-04 ""-J 
57 2.7 30.0 o.o '5676 .108E-04 5543 .112E-04 5042 .106E-04 • 109E-04 
58 2 .. 7 o.o o.o '5017 .S'32E-05 4727 .942E-D5 4375 ,914E-05 .929E-05 
59 2.7 ···30.0 o.o 1191 .678E-06 607 .669E-06 572 .612E-06 .653E-06 
to ") .... .... / -60.0 o.o 3733 .642E-0'5 3252 .62?E-05 308£. .625E-05 .632E-05 
67 3.0 45.0 o.o 5750 .110E-04 5572 .112E-04 5057 .107E-04 .110E-04 
rn 3.0 o.o o.o '5'524 .105E-04 5226 .10'5E-04 4842 .102E-04 .104E-04 
69 3.0 -45.0 o.o 4316 .774E-05 3849 .7'5'5E-OS 3660 .753E-OS .761E-05 
70 3.0 -90.0 o.o 2?99 • 476E-·05 2471 ,463E-05 2338 .468E-OS .469E-0'5 
75 3,3 90.0 o.o 5292 .992E-05 5053 .101E-04 4564 .956E-OS ,987E-05 
76 3.3 45.0 o.o SE46 .112E-04 5613 .1 lJE-04 5122 .10CE-04 .111E-04 
77 3,3 o.o o.o 5524 .105E-04 5174 .104E-04 4787 .101E-04 .103E-04 
78 3.3 -45.0 o.o 4328 , 776E-·05 3n-:r7 .......... .752E-05 3647 .750E-05 ,759E-0'5 
79 3.3 -··90.0 o.o 3117 .SOJE--05 2550 .4SOE-05 2469 ,486E-05 .489E-05 
84 3.6 90.0 o.o '5350 .101E-04 '5105 .102E-0-1 4655 .976E-0'5 ,lOOE-04 
85 3.6 45.0 o.o '5824 .111E-04 5545 .112E-04 5094 .107E-04 .110E-04 
86 3.6 o.o o.o 5400 .102E-04 5037 .lOlE-04 46'5'5 .976E-05 ,lOOE-04 
C7 316 -45.0 o.o 4376 .787E-05 3858 .757E-0'5 3673 .756E-OS .767E-05 
BS 3 .t.. -90.0 o.o 3268 .537E-0'5 2671)' .507E-OS 2587 .513E-05 .S19E-OS 
94 3.9 45.0 o.o 5311 .111E-04 5435 .110E·-04 5024 ,106E-04 .109E-04 
9'5 3.9 o.o o.o 5339 .100E-04 4948 • ?89E·-05 4600 .964E-05 ,9E6E-OS 
96 3,9 -45.0 o.o 4333 .777E-05 3793 • 744E··-05 3617 .744E-05 .75'5E-OS 

103 4.2 ·~'5 .o o.o 5790 .111E-04 5414 .10'7E-04 4986 .10'5E-04 ,lOEE-04 
104 4,2 o.o o.o 5327 .100E-04 4881 .975E-OS 4557 .954E-0'5 .977E-05 
105 4 r) -45.0 o.o 4376 .787E-05 3036 .753E-05 3632 .747E-05 .762E-OS .... 
113 4.5 o.o o.o 5243 .983E-05 4786 .954E-0'5 4456 .932E-05 ,956E-05 



r-:Utl t 7::" OtP~JD TEST H0.711-1lH 
SU\Ct: t1 STACK t2 STACK 13 1ooz,1tt,£LtR43::10,270 

HODEL PROTOTYF'E HODEL PROTOTYPE HODEL f•ROTOTYPE 
VEL. AT STACI'~ UT 1.cz H/S 15.74 H/S 1.03 H/S 15.74 H/S 1.C3 H/::; 1'5.74 H!C 
EXIT '.'EL. 2.32 HIS 1?.98 H/l3 2.3.S H/~ 20.42 H/S 2.56 HIS 22.os 111s 
tJOL. FLOW .35E-03tt3/S • 27E ·f 0 3t13/S .37E-03t13/S • 2?C·•03H3/S .35£-03113/S • 27E·t-03H3/S 
:OURCE STRENGTH .10E+06 .5JEt-05 .36EfOS 
I:ACt::GF:OUN[• .S'CEl03 • 3CE·l 03 .2CEl03 
Ct,LII:F:tiTIDtl ft"iCTOR • ·~OE -02 .21E-02 .15E-02 
£02 FLUX .C50Ei03 <GM.!S) .105H04 < GH/S) .220E-t03 <GH/S) 
CTAct: HEIGHT 5·L 40 CH u:s.20 H 51.40 CH 1t.J.20 H 54. 40 CH 163.20 H 
STACt~ I•IMtETEro: 1. Je CH 4.14 t1 1. -11 CH 4.23 H 1.32 CH 3.IJ6 11 

St.MPLE v y .., RAW CONCEUTRATION RAW CONCEHTRATIOU RAW COt,CEHTRATION TOTAL CONC. 
f'T <KM> (M) < tt> <AREA> <GH/HU3) <AREA> < GM/tU:3> (AREA> < Gl1/MU3) <BM/Ht*3) 

.... .J o.o o.o lOSO .123E-04 409 .442E-05 384 .J26E-05 .200E-04 
t • l o,o o.o 1oe7 • 132[·-04 433 .7S'lE-05 413 .421E-05 .254E-04 1i .9 o.o o.o 1143 .203£-04 530 .296E-·04 593 .102£-04 .602E-04 

17 1.2 o.o o.o 1382 • S06E-<>4 1021 .947E-04 1040 .z.t7E-04 .170E-03 
24 1.5 o.o o.o 1.S58 .356E-04 1548 .172E-03 1549 .413E-04 .299E-03 
::!1 i.e o.o o.o 1927 .120E-03 1?76 .235E-03 1960 .547E-04 .410E-03 
39 :L1 o.o o.o 2228 .15SE--03 2442 .304E-03 2411 .694E-04 .S32E-03 
47 2.4 30.0 o.o 2::e-t .170E-03 2705 .35SE-03 211e .7S'4E-04 .612E-03 
43 2.4 o.o o.o 2395 .179E-03 2316 .359E-03 2732 .79SE-04 .618E-03 
49 2.4 -30.0 o.o 2170 .151E-03 ~379 .2S'SE-03 2333 .66CE-04 .512E-03 b;j 57 2.7 30.0 o.o 2513 .194E-03 3101 .401E-03 3030 .912E-04 .687E-03 I '58 2.7 o.o o.o 2514 .194E-03 2%0 .3El1E-03 2e69 .843E-04 .6'59E-03 " 59 2,7 -30.0 o.o 2334 .171E-03 2696 .342E-03 2613 .759E-04 .5S9E-03 00 67 3.0 45.0 o.o 2674 • 21SE·-03 2438 .304E-03 3280 • 977£-0 ~ .616E-03 
!S 3.0 o.o o.o 2607 • 206E·-03 3257 .424E-03 J140 .931E-04 .724E-03 
69 3.0 -45.0 o.o 2299 .167E-03 2668 .330£-03 2500 .749E-04 .579E-03 
76 3.3 45.0 o.o :?691 • 217E-·03 3292 .430E-03 J129 .92SE-04 • 739E-03 

'' 3,? o.o o.o 2631 .20?E-03 3350 .43DE-03 3220 • 960E-O·, .743E-03 
73 3,3 -~s.o o.o 2377 .177£-03 2310 .35SE-03 2719 .794E-04 .615E-03 es 3.6 45.0 o.o 2831 .234E-03 3670 .4DSE-03 3491 .105E-03 .S24E-03 
96 3.6 o.o o.o 2678 .215£-03 3410 .447E-03 3238 .9SOE-04 .760E-03 
87 3.6 -45.0 o.o 2422 .183E-03 2804 .350£-03 ~7~5 .796E-04 • ~-20E-03 
93 3.9 70.0 o.o 2762 • 226E·-03 3430 .450E-03 3201 .951E-04 .771E-03 
9'1 3.~ 45,0 o.o 2?59 .251E-03 3603 +505E-03 3598 .10SE-03 , E6·1E-O! 
95 3~9 o.o o.o 275S .225£-03 3457 .454E-03 3318 .9S9E-04 .neE-o3 
~I. 3,9 ·-45.0 o.o 2500 .192E-03 2902 .37:!E-03 2El17 .E!26E-O·~ .647E-03 i>? 3.9 -?o.o o.o 2027 .132E-03 2086 .252E-·03 2029 .569E-04 .H1E-03 10! L2 45. () o.o 3044 .261E-03 3C44 .511E-03 361? .109E-03 .ee1E-03 

104 4.2 o.o (). 0 2798 .230E-03 3501 .460E-03 3358 .100E-03 .791E-03 
105 4.2 -45.0 o.o 2557 .ZOOE-03 2'725 .375£-03 2S35 .e32E-04 .65SE-O:! 
10.! ~.z -9().0 o.o 2153 .14SE-03 2266 .27SE-03 2220 .631E-04 .490E-03 
111 4.5 90.0 o.o 27S1 • 22EE·-03 3511 .462£-03 32S4 .978E-04 .788E-03 
112 -4.5 45.0 o,o 3015 .2saE-03 3367 .514E-03 3626 .109E-03 .sa1E·-03 
113 LS o.o o.o 2886 .241E-03 3563 .470E-03 3395 .101£-03 .S12E>-03 
114 4.5 -45.0 o.o 2659 .Z13E-03 2986 .3El4E-03 2es5 .S4BE-04 .682E-03 
115 4.5 -90.0 o.o 2206 .155E-03 2354 .291E-03 2290 .654£-04 .512£-03 
1 :!O 4.8 90.0 o.o 2952 .250E-03 3520 • 4t.3E-03 3.., ....... ... J ... .974E-04 .810E-03 
1:!2 ·1. a o.o o.o 3025 .259E-03 3540 .466E-03 3357 .100£-03 .S25E-03 
12? 4.8 -45.0 o.o 2749 .224E-03 3031 .391E-03 2925 .e61E-04 .701E-03 1:? ., LB ... 90.0 o.o 2317 .169E·-03 2349 • 290E--03 2279 .651£-04 .S::?SE-03 



RUH t 7S GEPtJD TEST N0.7,1-16M 
DTACt~ t1 ~TACK 12 STACr. 13 100~0UTrBLER44t:1a,270 

HODEL PROTOTYPE HODEL PROTOTYPE HOitEL PROTOTYPE 

VEL. AT STACK HT 1.aJ M/S 15.74 H/S 1.83 tt/S 15.74 11/S 1+S3 HIS 15.74 M/S 
EXIT VEL. 2.32 t1/S 19. 98 tVS 2.37 t1/S 20.42 H/S 2.56 M/S z2.oe tt/s 
VOL. FLOW .3SE-03H3/S .27E+OJl13/S .37E-03H3/S .29E+03H3/S .35E-03H3/S +27E+03113/S 
SOURCE STRENGTH .10E·t06 .53Et05 .36E+05 
I~ACKGROUND .93Et03 .34EtOJ .35Et03 
CALIERATION FACTOR .40E-02 .21E-02 .15E-02 
STACK HEIGHT 54.36 CH 163.08 H 54.36 CM 163.0B M 54.36 CH 163.0B H 
STACK DIAMETER 1+38 CH 4.14 H 1.41 CH 4.23 11 1.32 Cl1 3.96 11 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT <KM> (Ji) 01> <AREA> ( 1/l1*H ) <AREA> ( 1/HtH > <AREA> ( 1/M*M > ( 1/l1*H > 

6 .6 o.o o.o 975 .OOOEtOO 359 .421E-07 380 .79SE-07 .407E-07 
11 .9 o.o o.o 983 .707E-OS 376 .797E-07 391 .105£-06 .645£-07 
17 1.2 o.o o.o 1128 .349E-06 sos .36SE-06 560 .500E-06 .404E-06 
31 1.a o.o o.o 1508 .124£-0S 895 .123£-05 995 .152E-OS .133E-05 
39 2.1 o.o o.o 1740 .179E-05 1137 .177E-05 1235 .208E-05 .1BBE-05 
47 2.4 30.0 o.o 2012 .243E-05 141S .23SE-OS 1495 .269£-05 .2SOE-05 
48 2.4 o.o o.o 199S .23'i'E-05 1368 .228£-05 1475 .264£-05 .243E-05 
49 2.4 -30.0 o.o 1S04 .194E-05 1175 .1SSE-·05 1297 .222E-OS .200E-OS 
57 2.1 30.0 o.o 2153 .276E-OS 1562 .271£-05 1644 .303E-05 .2S3E-05 
SB 2.7 o.o o.o 2107 .266E-OS 1470 .250E-05 1597 .292E-05 .269E-05 
59 2.7 -30.0 o.o 2068 .256E-OS 1419 .239E-OS 1SSB .283£-05 .259E-05 t:1:I 67 :LO 45.0 o.o 2238 .297E-05 1662 .293E-05 1738 .325E-05 .JOSE-OS 
68 3.0 o.o o.o 2476 .353£-05 1700 .301£-05 1826 .346E-OS .333E-OS I 

"" 69 3.0 -45.o o.o 2102 .264E-OS 1456 .247£-0S 1576 .288E-OS .266E-05 \0 
76 3.3 45.0 o.o 1942 .227E-OS 1356 .225E-OS 141S .2soE-OS .234E-05 
77 3.3 o.o o.o 2507 .360E-05 1867 .338£-05 1976 .381E-05 .359£-05 
78 3.3 -45.0 o.o 2329 .31BE-05 1790 .321E-05 1767 .332E-05 .324E-05 
BS 3.6 45.0 o.o 2508 .360E-OS 190S .347£-05 1975 .381E-05 .362E-OS 
86 3.6 o.o o.o 257S .376£-0S 1934 .353E-05 2039 .396E-OS .375E-OS 
87 3.6 -45.0 o.o 2467 .350E-OS 1784 .320E-05 1876 +358£-05 .342E-05 
93 :5.9 90.0 o.o 2274 .JOSE-OS 1727 .307£-05 1708 .31BE-05 .310£-05 
94 3.9 45.0 o.o 2830 .436£-0S 1998 .367E-05 2092 .408E-OS .403£-05 
95 3.9 o.o o.o 2757 .419E-05 2094 .3SBE-05 2196 .432£-05 .413£-05 
96 3.9 ·-45 .o o.o 2606 • 383E·-05 1934 .353E-05 2023 .392E-05 .376E-05 
97 3.9 -90.0 o.o 2Z69 .304£-05 1567 .272£-05 1638 .302E-05 .292E-05 

102 4.2 90.0 o.o 2266 .303E-05 1744 .311E-05 1727 .323£-05 .312£-05 
103 4.2 45.0 o.o 2701 .406£-05 2106 .391E-05 2120 .415£-05 .404£-05 
104 4.2 o.o o.o 2826 .435£-0S 2188 .409E-05 2277 .451E-05 .431E-OS 
105 4.2 -45.0 o.o 2709 .40EE-OS 2029 .374£-05 2oea .407£-05 .396E-OS 
106 4.2 -90.0 o.o 2364 .326E-05 1673 +29SE-OS 1739 .326£-05 .31SE-05 
111 4.5 90.0 o.o 2391 .333E-05 1E54 .335E-05 te22 .34SE-OS .33SE-05 
112 4,5 45.0 o.o 2915 .432E-OS 2206 .413E-OS 2223 .439E-OS .42BE-05 
113 4.S o.o o.o 2983 .472E-05 2319 .43SE-05 2370 .473£-05 .461£-05 
114 4.5 -45.0 o.o 2776 .423E-05 2102 .390£-05 2159 .424E-OS .412E-05 
115 4.5 -90.0 o.o 2542 .36SE-OS 1836 .331£-05 1879 .JSBE-05 .352£-05 
120 4.e 90.0 o.c 2507 .360E-05 1985 .364£-05 1922 .36EE-05 .364E-05 
121 4.8 45.0 o.o 2895 .4S1E-OS 2302 .435£-05 2270 .450E-0'5 .445E-OS 
122 4,9 o.o o.o 3020 .4B1E-OS 23S1 .445E-05 2387 .477E-05 .467£-05 
12'3 4.B -4S.O o.o 2067 .445E-OS 2183 .40CE-OS 2210 .436£-05 .429E-0'5 
124 4.8 -90.0 o.o 2356 .324E-05 1741 .310E-OS 1680 .312E-05 .315£-05 



f:Utl t 7': Or:f• T£!::T NO.tlb 1-1.!.M 
STACt: t1 CTACt:: t2 CTACt~ t3 100:1IN,DLER45::1e,270 

HO It CL f'ROTOTYPE HODEL f'r~OTOTYPE HODEL rROTOTYf'E 
l.'EL, AT STflct:: HT 1.00 M/C ~.~? H/Z 1.00 M/S 9.2? H/S 1.00 tt/S 9.~9 H/C 
C:~IT VEL, 2.32 M/S 1?.?0 tt/O :?.37 tt./~ 20.42 H/S 2.56 HIS 22.os H/s 
'.'OL, f"LOl•J • 35E·~03t13/S • 27Et03H3/S .37£-03t13/S .217Et03HJ/S .::S'5E-03113/S .27Et03M3/C 
~OURCE STRENGTH • lOEtO..S .sJr::os .36Et05 
I:P.CM3ROUND .£.';'E·J03 .12El03 .1::SEl03 
CtLIDRnTION FACTOR • _,OE-02 .21E··02 .15£-02 
C TAet:: Ht:I GHT 39.12 CH 117.Jt. f1 34J.12 CH 117. Jt. t1 39.12 CH 117. ::Sl. ti 
~TACK DIM1ETER 1.33 CM 4.14 M 1. 41 CH 4.23 11 1.32 Ctt J.96 H 

St1Hf"!...E x y .. RAW CONCEtHRAT I OH RAW COUCEtlTRATION RAW CONCENTRATION TOTAL CONC • .. 
f'T n:tn (M) HD <AREA> ( l/H*tt ) < /iREA > ( 1/M*H ) <AREA> ( 1/M*M ) ( 1/Mt.H ) 

'"' ,3 o.o o.o 70-~ .26-u:-01 1-13 .JOlE-07 146 .221£-07 .263E-07 z • ..s o.o o.o 720 .437£-07 237 .153E-Oo 134 .745E-07 .933E-07 
11 .. ~ o.o o.o 705 .13'JE-Ot. 462 .447E-06 2CIJ .ZH'E-06 .272E-06 
1~ 1.:? o.o o.o 5'17 .32JE·06 '106 .103£-05 4SS .494E-06 .623E-06 
30 1. e 30.0 o.o 12E:6 .S3~E-06 1678 .204E-05 CO? .1osc:-os .13ZE-OS 
31 1.S o.o o.o 12S5 .S3SE-06 1675 .203£-05 927 .llOE-05 .134E-OS 3: 1.E ·-30. 0 o.o 1266 .OOCE-06 1506 .1C1E-05 'J15 .lOOE-05 .125E-·05 
3S :? .• 1 :rn .o o.o 1454 .107E-05 1937 .237E-05 1060 .12SE-OS .159E-05 
'TQ ::: .1 o.o o.o 1400 .111E-05 1';',1 • 230E·· 05 1107 .135E-05 • H.3E-0'5 fo ::: .1 -:rn .o o.o 1357 .93SE-06 1595 +1?3E-05 978 .117£-0S .136E-05 
47 2.4 30.0 o.o 16-H .133E-05 2141 .264E-05 1237 .153£-05 .1ESE-OS b:I 
·13 :? • 4 o.o o.o 1595 .127E-05 2037 .251E-OS 11?8 .147E-OS .176E-05 I 
~Q 214 -30.0 o.o 1soe .114E-05 1020 .222E-OS 1141 .13S'E-05 .160E-OS CX> 
56 "' .., .so.o o.o 1.S67 .1 J7E-·05 2014 .24SE-05 1211 .149E-OS .179£-05 0 

- ; I 
57 .... ., 30.0 o.o 1712 • H3E-05 21·'15 .265£-05 1294 • H.lE-·05 .1<.:'!E-0'5 
58 2:7 o.o o.o 1-'\92 .112E-05 1775 .216E-05 1031 .131E-05 .155E-OS 
59 ~.7 -30.0 o.o H.31 .132E-05 lf>"'"' ./W4 .Z37E-05 1233 .152E-05 .175E-05 
60 2.7 -60.0 o.o 1-119 .102E·-OS 1494 .1BOE-05 1010 .122E-OS .136E-05 
!6 '.3.0 90.0 (). 0 1523 .117E-OS 1723 .210E-05 1062 .129E-OS .153E-05 
t.-7 3.0 45.0 o.o 1873 • H.SE-05 2326 • 2EOE·-05 1-433 .1 ME-05 .213E-05 
!.S 3.0 o.o o.o 1370 .165E-05 2286 .2S3E-OS 1439 .1S1E-05 .211E-OS 
t.9 '3. 0 -45.0 o.o 1594 .126E-05 1776 .21.!.E-05 110~ .146E-05 .164E-05 
70 3.0 ·90.0 o.o 1341 .912E-06 1164 .136E··OS 907 .107E-05 .112E-05 
75 3.3 ~(). 0 o.o 1541 .11 IJE-05 1722 .209E-05 1077 .131E-OS .154E-<.'5 
76 3,3 45.0 o.o 1?40 .175E-05 2354 .2?2E-05 1477 .1S6E-05 .219E·-OS 
77 3,3 o.o o.o 1969 .171JE-05 2350 .291E-05 1531 .1 ?JE-05 .223E-05 73 3,3 ·-45.0 o.o 1..SS6 .139E-·05 1842 .225E-05 1264 .156E-OS .17SE-OS 
79 3.3 -90.0 o.o 144S' .106E-OS 1233 .145E-05 S'E2 .11CE-05 .124E-05 
04 3.6 90.0 o.o 1708 .142E·-OS 1?18 .235E-OS 1228 .151E·-05 .177E-05 
es 3.t.. 45.0 o.o 2000 .183E-05 23£3 .2CJ6E-05 1541 .14.;'SE-05 .226E-05 
06 J.6 o.o o.o 2066 .192E-05 2445 .304E-05 1600 .203E-05 .234E-05 
£7 3.6 -4s.o o.o 1£14 .lS::'E-05 1n1 .235E-OS 1364 .170£-05 .1S9E-OS 
SB 3.6 -90.0 o.o 1508 .114E-OS 1234 .146E·-05 1023 .123E-05 .12SE-OS 
94 3,9 45.0 o.o 2120 .200E-05 2·170 .307E-05 163E .20EE-05 .240E-05 
95 3.9 o.o o.o 2135 .209E-05 2539 • J16E·-05 1699 .216E-OS .24SE-05 

104 4,2 o.o o.o """'"'""., .,;.~J""" .221E-05 2565 .320E-05 1778 .227E-05 .257E-0'5 
105 4,2 ···45.0 o.o 19SS .1B1E-05 2022 .249E-05 1492 .1SBE-05 .207E-OS 
113 4.5 o.o o.o 231FJ .227E-OS 2569 .320E-05 1ez3 .234E-05 .261E-OS 



RUN t 30 GEP TEST NO.N2r1-16M 
!:;TACt~ t1 ::;TACt~ t2 :3TACt~ t3 100%rINrBLER46::1s,210 

HODEL PROTOTYrE MODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.46 H/S 12.5s MIS 1.46 H/S 12.53 H/S 1.46 HIS 12.ss 111s 
EXIT VEL. 2.32 M/S 1?.CJB M/S 2.37 M/S 20.42 M/S 2.56 H/S 22.oa 111s IJOL. FLOW .3SE-03H3/S .27Et03H3/S .37E-03H3/S .29Et03M3/S .35E-03H3/S .27Et03H3/S 
SOURCE STRENGTH .10E+06 .53EiOS .36Et0S 
BtiCKGF:OUND .56Et03 .15Et03 .50Et02 
CALIBRnTION FACTOR .42E-02 .22E-02 .15E-02 
STACK HEil3HT 39.12 CM 117. 36 11 39 .12 CM 117. 36 11 39.12 CM 117.'36 M STACK DI1"\METER 1.'38 CM 4.14 M 1.41 CM 4.23 M 1.32 CM 3.96 M 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. F'T <KM> <M> <H> <AREA> ( 1/11*M > <AREA> ( llH*H > <AREA> ( 1/H*H > ( 1/H*H > 
2 • 3 o.o o.o 601 .901E-07 117 .OOOE+OO 0 .oooE+oo .293E-07 
6 .6 o.o o.o 706 .296E-06 653 .93SE-06 270 .427E-06 .560E-06 11 .9 o.o o.o 1174 .121E-OS 193S .329E-05 819 .149E-05 .202E-05 17 ~ o.o o.o 1821 .240E-05 3246 .570E-05 1545 .290E-OS .373E-OS ..... 

30 . a 30.0 o.o 3199 .518E-05 4882 .871E-05 2860 .546E-05 .649E-05 
3~ .8 -30.0 o.o 2976 .474E-OS 4408 .784E-05 2679 .511E-05 .S93E-05 
38 • 1 30.0 o.o 3809 .637E-05 5418 .970E-OS 3395 .6SOE-05 .757E-OS 
39 .1 o.o o.o 3789 .633E-OS 5404 .S'67E-05 3414 .653E-OS .756E-OS 
40 .1 -30.0 o.o 3555 .5S8E-05 4953 .8S4E-05 3182 .608E-05 .697E-05 
46 • 4 60.0 o.o 3437 .565E-05 4618 .B22E-05 2948 .563E-05 .653E-05 .,7 I,, 30.0 o.o 4096 .694E-05 5488 .983E-05 3627 .695E-05 .794E-OS O:I 48 ,4 o.o o.o 4131 .700E-05 '55S'6 .lOOE-04 3717 .712E-05 .809E-05 I 49 ' ·1 -30.0 o.o 3764 .629E-05 4992 .891E-05 3371 .645E-05 .725E-05 00 50 • 4 -60.0 o.o 3058 .490E-05 3?56 .701E-05 2667 .500E-05 • St.9E-05 ..... 
56 ,7 60.0 o.o 3286 .535E-05 4121 .731E-OS 2759 .526E-05 • 600E-05 
57 ,7 30.0 o.o 4270 • 72EE-·05 '545E .977E-05 3742 • 717E-OS .EllE-05 
58 .7 o.o o.o 4393 .752E-05 5691 .102E-04 3071 .742E-05 • 841E-OS 
59 -, -30.0 o.o 3C54 .646E-05 4933 • CEOE···0'5 3408 .652E-OS .729E-05 
!O ;7 -·60. 0 o.o 3238 .526E-05 3956 • 701E·-05 2738 .532E-05 .SSSE-05 
f;t.. . ,_, 90.0 o.o 3359 .549E-0'5 40S'6 .726E-OS 2775 .529E-05 .604E-05 
6? .o 45.0 o.o -4328 .739E-05 5353 .958E-OS 3730 .715E-OS .S07E-OS 
6S .o o.o o.o 4306 .735E-05 5399 .966E-05 3789 .726E-05 .C12E-05 
69 .o -·45. 0 o.o 37SO .632E-05 4538 .SOBE-OS 3264 .624E-05 .690E-05 
70 .o -90.0 o.o 2'751 .469E-05 3316 .5E3E-05 2480 .472E-05 .S09E-05 
?5 .3 90.0 o.o 3504 .57SE-05 4160 .73BE-OS 2881 .5SOE-05 .624E-05 
"".' L ,3 45.0 o.o ess .594E-06 515 .672E-06 3S'E .676E-06 .64SE-06 77 .3 o.o o.o 4370 .747E-05 5269 .942E-OS 3790 .727E-OS .SOBE-OS 7e • 3 -45.0 o.o 3906 .656E-05 4407 .79CE-05 3344 .640E-05 .700[-0'5 
79 .3 ·-90.0 o.o 3008 .4SOE-OS 3215 .564E-05 2452 .467E-05 .505E-05 
es .6 45.0 o.o 4467 .766E-05 5264 .941E·-05 3812 .731E-05 .81'5E-05 
B6 .6 o.o o.o 3564 .589E-05 4043 .717E-05 2960 .S65E-OS .626E-OS 
87 .6 -45.0 o.o 3BC9 .653E-05 4339 • 771E-05 3306 .633E-OS .687E-05 
94 .9 45.0 o.o 4553 .783E-05 5264 .941E-OS 3882 .744E-05 .S2SE-05 
95 .S' o.o o.o 4475 .76EE-05 5062 .904E-OS 3830 .734E-05 .S04E-05 
96 ,9 ··-45.0 o.o 3956 .666E-05 4286 .761E-05 3329 .637E-05 .690E-OS 

10! .2 45.0 o.o 4485 .770E-05 5078 .907E-OS 3795 .72CE-05 .S03E-OS 
104 .2 o.o o.o 4477 .76BE-05 4959 .SBSE-05 3818 .732E-05 .797E-05 
105 .2 -45.0 o.o 4003 .675E-05 4259 .7S6E-05 3351 .641E-05 .692E-05 
113 .s o.o o.o 4488 .770E-OS 4856 .866E-05 3798 .728E-05 .790E-05 
1~1') ....... .e o.o o.o 4358 o745E-OS 4614 .C22E-05 3637 .697E-05 .7S6E-05 



RUN t 81 GEP TEST NO.N5r1-16M. 
£TAC!'~ t1 STACK 12 STACI<~ t3 l007.rIN1BLER47::1e,270 

MODEL PROTOTYPE MODEL PROTOTYPE MODEL PROTOTYPE 
VEL, AT STACI'~ HT 2.01 MIS 17.30 M/S 2.01 M/S 17.30 M/S 2.01 M/S 17.30 M/S 
C::XIT VEL. 2.32 M/S 19.99 MIS 2.37 MIS 20.42 M/S 2.'56 MIS 22.00 MIS 
VOL. FLOW .35E-03M3/S .27E+03H3/S .37E-03M3/S .29E+03M3/S .3'5E-03M3/S .27Et03M3/S 
!30URCE STRENGTH .10E+06 • '53E+05 .36Et05 
E:r-1Cl'~GF:OUNI1 • 80E-•03 .2CJEi03 .2S'Et03 
CALIBRATION FACTOR .42E-02 .22E-02 .15E-02 
ST Arn HEIGHT 39.12 CM 117.36 M 3S'.12 CM 117. 36 M 39.12 CM 117. 36 H 
STACtc: DIAMETER 1. 38 CH 4.14 M 1.41 CM 4.23 M 1.32 CH 3.96 M 

SAMPLE x y .. RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT <KM> <M> <H> <AREA> ( 1/M*M > <AREA> ( 1/H*M > <AREA> ( 1/M*M > ( 1/M*M > 

2 • 3 o.o o.o 920 .316E-O.S 509 .'545E-06 405 .300E-06 .390E-06 
6 .t o.o o.o 1433 .183E-0'5 2057 .447E-0'5 994 .1S7E-·05 .276E-05 

11 .9 o.o o.o 340~. .702E-OS 5113 .122E-04 2844 .6E2E-0'5 .875E-0'5 
17 1.2 o.o o.o 5154 .117E-04 711'5 .173E-04 4457 .111E-04 .135E-04 
3C• l. 8 30.0 o.o 7682 .lBl.E-04 9558 .23'5E-04 66S'B .171E-04 .198E-04 
31 1. 8 o.o o.o 7322 .176E-04 3959 .220E-04 6398 .163E-04 .187E-04 
32 1.8 -30.0 o.o ~.263 .147E-04 7407 .1 BOE-04 5436 .138E-04 .155E-04 
38 2.1 30.0 o.o 81S7 .199E-04 ?683 .238E-04 7157 .184E-04 .207E-04 
39 2 .1 o.o o.o 7726 .1S7E-04 9045 .222E-04 6759 .173E-04 .194E-04 
40 ~-1 -30.0 o.o 6740 .160E-04 7614 .185E-04 5837 .148E-04 .165E-04 
46 2.4 60.0 o.o 7627 .184E-04 3755 .214E-04 6587 .16BE-04 .189E-04 td 47 2. ·1 30.0 o.o 8125 .197E-04 S'312 .22S'E-04 7058 .1B1E-04 .203E-04 I 48 2.4 o.o o.o 7750 .187E-04 8769 .215E-04 6768 .173E-04 .192E-04 00 
49 2.4 -30.0 o.o 6565 .155E-04 7203 .175E-04 5661 .144E-04 .158E-04 N so 2.'1 -60.0 o.o 5164 • llSE-04 5467 .131E···04 4362 .109E-04 .119E-04 
56 2.7 60.0 o.o 6665 .158E-04 7347 .179E-04 5703 .145E-04 .161E-04 
57 2.7 30.0 o.o 8001 .194E-04 BB6E .217E-04 6S''57 .178E-04 .197E-04 
SB 2.7 o.o o.o 7742 .187E-04 8446 .207E-04 6691 .171E-04 .1S9E-04 
59 2.7 -30.0 o.o 6'527 .154E-·04 6937 .16SE·-04 5600 .142E-04 .155E-04 
t.o 2.7 -60.0 o.o 5138 .117E-04 5322 .127E-04 4322 .108E-04 • llSE-04 
t.t.. 3.0 S'O.O o.o 6752 .160E-04 73'55 .17?E-04 5727 .145E-04 • H·2E-04 
67 3.0 45.0 o.o 7792 .1SBE-04 3461 .207E-04 6708 .172E-04 .189E-04 
6£ 3.0 o.o o.o 7580 .1C3E-04 8052 .1S'7E-04 6553 .167E-04 .183E-04 
t,.9 3.0 -45.0 o.o 5896 .137E-04 6048 .146E-04 5011 .126E-04 .137E-04 
75 3.3 90.0 o.o 6707 .159E-04 7172 .174E-04 5659 .144E·-04 .159E-04 
76 3.3 45.0 o.o 7511 .1B1E-04 8006 .19'5E-04 6406 .163E-04 .180E-04 
77 3,3 o.o o.o 7381 .177E-04 7705 .1SSE-04 6374 .163E-04 .176E-04 
78 3,3 -45.0 o.o 5765 .134E-04 5885 .142E·-04 4916 .124E-04 .133E-04 
7'? 3.3 -·90 .o o.o 4119 .894E-05 3973 • 932E-·05 3375 .824E-05 .SB4E-05 
SS 3.6 45.0 o.o 7336 .176E-04 7714 .1BSE-04 6281 .160E-04 .175E-04 
Bt· 3.6 o.o o.o 6989 .167E-04 7206 .175E-04 6010 .1S3E-04 .165E-M 
87 3.6 -45.0 o.o 5605 .129E-04 5'5BS .134E-04 4710 .118E-04 .127E-04 
94 3.9 45.0 o.o 7197 .172E-04 7462 .182E···04 6128 .156E-04 .170E-04 
95 3.9 o.o o.o 6757 .161E-04 6844 .166E-04 5772 .147E-04 .15BE-04 
Q~ 3.9 -45.0 o.o 5454 .125E-0·1 5351 .128E-04 4607 .115E-04 .123E-04 

103 ·L2 45.0 o.o 6833 .163E-04 7000 .170E-04 5837 .148E-04 .160E-04 
104 4.2 o.o o.o 6618 .157E-04 6615 .160E·-04 5611 .142E-04 .153E-·04 
105 4.2 -·15 .o o.o 5448 .125E-04 5242 .125E-04 4560 .114E-04 .122E-04 
113 4.5 o.o o.o 6414 .151E-04 6325 .153E-04 5415 .137E-04 .147E-04 
1 '"'-" 4.8 o.o o.o 6050 .141E-04 5802 .140E-04 4978 .125E-04 .136E-04 



f..:UN I 32 GEP TEST NO.N31l-l6M 
STACI'~ t1 STACI'~ 12 STACI'~ t3 lOOZ1IN1BLER4e::1s.270 

MODEL PROTOTYPE MODEL PROTOTYPE MODEL PROTOTYPE 
tJEL. AT STACI-:: HT 1.15 M/S 9.CS' H/S 1.1'5 M/S 9.E9 M/S 1.1'5 M/S 9.E9 M/S 
EXIT VEL. 2.32 HIS 19.98 MIS 2.37 M/S 20.42 MIS 2.'56 MIS 22.00 MIS 
VOL. FLOW .3'5E-03M31S .27E+03t13/S .37E-03M3/S .2S'E+03M31S .35E-03H31S .27E+03M3/S 
SOURCE STRENGTH .1 OE+06 .53H05 .36E+05 
P.ACl'~GROUND .64E .. 03 • 9EE+02 .90E+02 
C~LIBRATION FACTOR .42E-02 .23E-02 .1 '5E-02 
STACK HEIGHT 39.12 CH 117. 36 M 39.12 CM 117. 36 M 39.12 CM 117.36 M 
STACK IIIAMETER 1.38 CM 4.14 M 1.41 CM 4.23 H 1.32 CM 3.96 M 

SAMPLE x 'f z RAW CONCEtHRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT <KM> <M> <M> <AREA> ( 11t1*M > <AREA> ( 1/H*M > <AREA> ( 11H*H > ( 11H*H > 

t;.. .6 o.o o.o 642 .oooE+oo 150 .762E-07 0 .oooE+oo .264E-07 
11 .9 o.o o.o 729 .134E-06 490 .575E-06 195 .162E-06 .296E-06 
17 1.2 o.o o.o en .365E-06 ES'5 .117E-05 3EO • 44?E-06 .671E-06 
31 1.s o.o o.o 1356 .111E-05 1912 .266E-05 897 .125E-05 .169E-05 
38 2.1 30.0 o.o 1465 .12CE-OS 2149 .301E-OS 1011 .142E-05 .193E-05 
39 2.1 o.o o.o 1524 .137E-OS 2217 • 311E-05 1095 .155E-05 .203E-05 
40 2 .1 -30.0 o.o 1374 .114E-05 1e22 .2'53E-05 9'"'"> ....... .129E-05 .167E-05 
48 2.4 o.o o.o 1665 .159E·-05 2510 .3'54E-05 1247 .179E-05 .233E-05 
49 2.4 -30.0 o.o 1529 .13CE-05 2033 .284E-0'5 1089 .1S'5E-0'5 .194E-0'5 
56 2.7 60.0 o.o 1'5S'5 .147E-05 2121 .297E-0'5 1100 .156E-05 .202E-0'5 
'57 2.? 30.0 o.o 1719 .16CE-05 2387 .336E-0'5 1271 .1C3E-OS .231E-0'5 o:i 
SB 2.7 o.o o.o 1753 .173E-05 2511 .3S4E-0'5 1299 .1B7E-05 .240E-05 I 
'59 2.7 -30.0 o.o 1669 .160E-OS 21l0 .302E-OS 1196 .171E-OS .213E-05 00 
60 2.7 -60.0 o.o 1376 .114E-OS 1446 .198E·-05 901 .12SE-0'5 .147E-0'5 VJ 
66 3.0 90.0 o.o 13C'5 .116E--05 1612 .222E-05 E67 .120E-05 .154E-05 
67 3.0 -~5 .o o.o 1739 .171E-05 2352 .330E-0'5 1254 .1aoE-os .229E-05 
ta 3.0 o.o o.o 1E52 .189E-05 2538 .35CE-OS 13C1 .200E-0'5 .251E-OS 
69 3.0 -4'5.0 o.o 1659 .158E-0'5 1955 .272E-0'5 1184 .169E-05 .201E-0'5 
70 3.0 -90.0 o.o 1355 .111E-·05 1176 .15ElE-05 860 .119E-05 .130E-0'5 
75 3.3 90.0 o.o 1430 .123E-05 1620 .223E-05 923 .129E-05 .160E-0'5 
76 3.3 45.0 o.o 1812 .1E2E-OS 2362 .332E-OS 1326 .191E-05 .237E-0'5 
77 3.3 o.o o.o 1947 .203E-05 2548 .359E-OS 1459 .212E-05 .260E-05 
78 3.3 -4'5.0 o.o 180'5 .1e1E-0'5 20472 .2S'2E-05 131'5 .190E-05 .222E-OS 
79 3,3 -90.0 o.o 1391 .117E-0'5 1190 .160E-0'5 S7J .121E-OS .133E-0'5 
E5 3.6 45.0 o.o 1';'14 .19EE-OS 23M .332E-0'5 134'i' .195E-OS .243E-OS 
86 3.6 o.o o.o 2005 .212E-05 2'571 .362E-05 1502 .21BE-0'5 .266E-05 
87 3.6 -45.0 o.o 1CE1 .193E-05 2101 .294E-05 1369 .19EE-05 .229E-05 
se 3.6 --90.0 o.o 1477 .130E-05 12'53 .169E-05 948 .133E-0'5 .14§£-05 
94 3.9 45.0 o.o 1972 .207E-OS 2411 .339E-0'5 142E .207E-OS .2S3E-05 
95 3,9 o.o o.o 2102 .228E-05 2580 .364E-05 1573 .229E-05 .275E-0'5 
H 3,9 -45.0 o.o 1910 .19CE-OS 2062 .2eeE-OS 1409 .204E-OS .231E-05 

103 1.2 45.0 o.o 2129 .232E-0'5 2553 .360E-OS 1578 .230E-05 .276E-05 
104 ·1. 2 o.o o.o 2176 .23S'E-0'5 2581 .364E-0'5 163S' .240E-0'5 .283E-05 
105 4.2 -4'5.0 o.o 2021 .21SE-05 2148 .300E-05 1498 .218E-05 .246E-OS 
112 11.5 4'5 .o o.o 2176 .239E-05 2525 .356E-05 1601 .234E-OS .27EE-05 
113 4 • '5 o.o o.o 2229 .247E-OS 2581 .364E-05 1680 .246E-0'5 .287E-05 
114 4.5 -45.0 o.o 2059 .221E-05 2128 .29EE-05 1516 .221E-05 .247E-0'5 
1 "" 4.S o.o o.o 2328 .263E-05 2600 .367E-05 1737 .255E-OS .296E-0'5 



RUN t· 83 GEP TEST NO.N4,1-16M 
STACt-:; 11 STACI'~ t2 STACt~ 13 100%,IN,BLER49t:1a,270 

HODEL PROTOTYPE HOitEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT .87 HIS 7.49 M/S .B7 H/S 7.49 H/S .87 MIS 7.49 M/S 
EXIT VEL. 2.32 11/S 19.98 H/S 2.37 11/S 20.42 11/S 2.sc 111s 22.oe 111s 
VOL. FLOW .35E-03M3/S .27Et03M3/S .37E·-OJH3/S .29Et03M3/S .3SE-03H3/S .27Et03M3/S 
SOURCE STRENGTH .lOEl-06 .S3E+05 ,J6Et05 
BA c 1rn R omrn .65Ei03 .14E103 .10E+03 
CALIBRATION FACTOR .42E-02 .23E·-02 .1SE-02 
STACK HEIGHT 39.12 CM 117.36 H 39.12 CH 117. 36 H 39.12 CH 117. 36 H 
STAct-:: DIAMETER 1. 3e c.11 4.14 t1 1 • 41 CM 4.23 H 1.32 CH 3.96 H 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT <KM> (11) <H> (AREA> ( 1/M*M ) <AREA> ( 1/M*H > <AREA> ( 1/M*M ) ( 1/H*H > 

... .3 o.o o.o 656 .236£-08 133 .oooEtoo 114 .164E-07 .614E-OS 
6 .6 o.o 0. () 650 .OOOEtOO lH .665£-08 116 .1B7E-07 .845£-08 

11 .9 o.o o.o 655 • USE-OS 165 .299£-07 119 .222£-07 .1BOE-07 
17 1.2 o.o o.o 655 .llBE-08 235 .107E-06 132 .374E-07 .499E-07 
31 1.8 o.o o.o 695 .483E-07 402 .292E-·06 188 .103E-06 .151E-06 
39 2.1 o.o o.o 724 .S25E-07 491 .391E-06 209 .127E-06 .204E-06 
47 2.4 30.0 o.o 726 .S49E-07 514 .416£-06 209 .127E-06 .214E-06 
49 2.4 o.o o.o 736 .967£-07 523 .432E-06 217 .137E-06 .226E-06 
~9 2.4 -30.0 o.o 715 .719E-07 422 .315E-0£. 202 .119£-06 .171E-06 
57 2.7 30.0 o.o 763 .128£-06 572 .481E-06 252 .17BE-06 .267E-06 
58 2.7 o.o o.o 761 .126E-06 556 .46JE-06 240 .164E-06 .2S5E-06 
59 2.7 -30.0 o.o 743 .105£-06 4$1 .JSOE-06 229 .151£-06 .21SE·-06 tJ:j 
66 3.0 90.0 o.o 744 .106E·-06 469 .367E-06 218 .138E-06 .207E-06 I 
67 3.0 45.0 o.o 788 .158£-06 610 .S23E-06 264 .192E-06 .295E-06 00 
6B 3.0 o.o o.o 781 .150£-06 604 .S16E-06 279 .209£-06 .296E-06 .r;:-. 
t·9 3.0 -45.0 o.o 760 .12SE-O.S 479 .37SE-06 244 .16EE-06 .227E-06 
70 3.0 -90.0 o.o 718 .754E-07 312 .193E-06 200 .117E-06 .130E-06 
75 3.3 90.0 o.o 759 +124E-06 499 .400E-06 240 .164£-06 .232E-06 
76 3.3 45.0 o.o sos .17SE-06 636 .S52E-06 296 .229E-06 .J24E-06 
77 3,3 o.o o.o 820 .196£-06 671 .590E-Ol 311 .247E-06 .349E-06 
79 3.3 -45.0 o.o 789 .159E-06 519 .422E-06 292 .224E-06 .272E-06 
79 3.3 -90.0 o.o 747 • llOE-06 352 .237E-06 224 .145£-06 .165E-06 
84 3.6 90.0 o.o 802 .174E-06 577 .4S6E-06 274 .203E-06 .292E-06 
es 3.6 45.0 o.o 849 .230E-06 715 .639E-06 315 .251E-06 .379E-06 
et. 3. f. o.o o.o 835 .213E-06 672 .591£-06 334 .274E-06 .364E-06 
S7 3.6 -45.0 o.o 824 .200E-06 554 .461E-06 299 .233E-06 .301£-06 
BB 3.6 -90.0 o.o 750 .113£-06 372 .259E-06 244 .168£-06 .1S2E-06 
93 3.9 90.0 o.o 840 .219£-06 630 .545£-06 293 .226E-06 .334E-06 
94 3.9 45.0 o.o SS1 .26BE-06 742 .669E-06 359 .303E-06 .418E-06 
95 3.9 o.o o.o 879 .265E-06 709 .632£-06 764 .776E-06 .560£-06 
96 3.9 -45.0 o.o 847 .22BE-06 568 .476E-06 345 .2S6E-06 .333E-06 
97 3. s~ -90.0 o.o 760 .125E-06 355 .240E-06 233 .155E-06 .17SE-06 

103 -1.2 45.0 o.o 930 .325£-06 805 .739E-06 424 .J79E-06 .4S6E-06 
104 4.2 o.o o.o 921 .315E-·06 756 .685E-06 423 .37SE-06 .463E-06 
105 4.2 .. 45.0 o.o 893 .282£-06 627 .542E-06 418 .372£-06 .401E-06 
112 4,5 45.0 o.o 1015 .426E-06 920 .at.6E-06 4E7 .452E-06 .5B7E-Oo 
113 4.5 o.o o.o 954 • 354E-·06 785 • 717E-06 459 .420E-06 .501E··-06 
114 4.5 -45.0 o.o 927 .322£-06 i.43 .557E-06 373 .319E-06 .403E-06 
121 4.e 45.0 o.o 1067 .487E-06 982 .935£-06 506 .47SE-06 .63BE-06 
1 "'' 4.B o.o o.o 1020 .431E-06 969 • 810E-0.6 527 .499£-06 .5S5E-06 
123 4.B -45.0 o.o 960 .361£-06 647 .564E-06 413 .366E-06 .433£-06 



F:UN t 64 GEP-EX TEST N0.714-llM 
STACK tl STACK t2 STACK t3 100%.IN.~LERso::1a.19s 

HODEL PROTOTYPE MODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.74 H/S 14 .'i'S H/S 1.74 H/S 14.98 H/S 1.63 H/S 14.04 H/S 
EXIT VEL. 2.32 HIS 19.98 H/S 2.37 MIS 20.42 M/S 2.56 H/S 22.os HIS 
VOL. FLOW .35E-03M3/S .27E+03H3/S .37E-03H3/S .29E+03H3/S .35E-03H3/S .27Et03H3/S 
SOURCE STRENGTH .10E+06 .5JE+o5 .36E+05 
BACKGROUtlit .74E+03 .16£-lOJ .10Et03 
CALIBRATION FACTOR .42E-02 .22E-02 .15E-02 
STACK HEIGHT 39.12 CM 117. 36 H 39.12 CM 117. 36 M 25.40 CM n.20 H 
STACK DIAMETER 1.39 CH 4.14 H 1. 41 CM 4.23 M 1.32 CH 3.96 H 

SAMPLE )( y z RAW CONCENTRATIOH RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
f"T <KM> <M> <H> <AREA> ( 1/H*H > <AREA> ( 1/H*H > <AREA> ( 1/H*H > ( 1/H*H > 

u 1. 2 60.0 o.o -,re~ ,.ww,. .42SE-05 1522 .301E-OS 22503 .4B9E-04 .1esE-04 
15 1.2 30.0 o.o 3030 .SJ7E-OS 1835 .370E-OS 14967 .324E-04 .137E-04 
H 1.2 15.0 o.o 2931 .514E-05 1759 .353E-05 11061 .239E-04 .10SE-04 
17 1.2 o.o o.o 2753 • 472E· .. OS 1630 .32SE-05 7297 .1S7E-04 .7S2E-05 .,., 1. s M.O o.o 3775 .712E-05 2614 .S42E-OS 19543 .424E-04 .1S1E-04 23 1.5 30.0 o.o 3890 .737E-05 2646 .S49E-05 12838 .278E-04 .134E-04 
24 1.s o.o o.o 3466 .640E-05 2305 .473E-05 7772 .167£-04 .922£-05 
28 1 .• s 90.0 o.o 3896 .740E-05 2810 .5BSE-OS 21065 .457E-04 .195E-04 
29 1 .a 60.0 o.o 4440 .86CE-05 3253 .6e2E-OS 16e53 .366£-04 .172£-04 
30 1.8 30.0 o.o 4504 .883E-05 3235 .678E-05 11975 .259E-04 .137E-04 ~ 31 1, B o.o o.o 4081 .784£-05 2887 .602E-05 7131 .153£-04 .967£-05 I 35 2.1 120.0 o.o 3839 .727£-05 2835 .590E-05 19695 .428£-04 .185£-04 00 
36 2.1 90.0 o.o 4452 .871£-05 3353 .704£-05 17S23 .387£-04 .1eoE-04 U1 
37 2.1 60.0 o.o 5094 .102£-04 3851 .814E-05 14614 .317E-04 .165E-04 
38 2.1 30.0 o.o 4962 .990£-05 3701 .781£-05 102e1 .22~E-04 .132E-04 
39 2.1 o.o o.o 4492 .S80E-05 3280 .688£-05 6588 .142E-04 .990E-05 
44 2.4 120.0 o.o 4137 .797£-05 3146 .659E-05 17545 .381£-04 .174E-04 
45 2.4 90.0 o.o 4997 .999E-05 3859 .816E-05 16285 .353£-04 .177E-04 
4~ 2.4 60.0 o.o 5304 .107E-04 4095 .S60E-05 13039 .2e2E-04 .158E-04 
47 2.4 30.0 o.o 5193 .104£-04 3974 .841E-OS 9199 .199E-04 .128E-04 
48 2.4 o.o o.o 4E14 .956E-05 3645 .76'i'E-05 6033 .129£-04 .lOOE-04 
53 2.7 150.0 o.o 3491 .645E-05 2595 .537E-05 15877 .344E-04 .153E-04 
5., 2.7 120.0 o.o 4418 .B63E-05 3391 .713£-05 16057 .348£-04 .167E-04 
56 2.7 60.0 o.o 5484 .111E-04 4265 .905E-05 11966 .259£-04 .153E·-04 
57 2.7 30,0 o.o 5316 .107E-04 4106 .S70E-05 8329 • 1 BOE-04 .124E-04 
58 2.7 o.o o.o 4891 .974£-05 3785 .799£-05 5540 .119E-04 .983E-05 
64 3.0 180.0 o.o 2740 .469E-05 1959 .397E-05 12970 .281E-04 .121E-04 
65 3.0 135.0 o.o 4146 .799E-05 3186 .668£-05 14824 .321E-04 .15SE-04 
H 3.0 90.0 o.o 5225 .105£-04 4091 .S67E-05 13163 .20sE-04 .1'5BE-04 
67 3.0 45.0 o.o 5454 .111£-04 4311 .915E-OS 9129 .197£-04 .132E-04 
~.e 3.0 o.o o.o 4691 .927E-05 3664 .773E-05 4864 .104£-04 .910E-OS 
?3 3.3 180.0 o.o 2751 .472£-05 1985 .403E-05 11879 .257£-04 .114£-04 
74 3.3 13'5.0 o.o 4136 .797E-OS 3203 • 671 E-05 13324 .289E-04 .144£-04 
75 3.3 90.0 o.o 5221 .lOSE-04 4138 .877E·-05 12276 .266E-04 .152E-04 
7t. 3.3 45.0 0. (1 5446 .110£-04 4352 .S'24E-OS 8428 .182£-04 .128£-04 
77 3.3 o.o o.o 5002 .100E-04 3973 • 841E·-05 4869 .104E-04 .958E-05 



RUtt t 35 GEP&EX TEST N0.7, 6H 
STACK t1 STACI'~ t2 STACK t3 100%,IN1£LER51::1s,19e 

MODEL PROTOTYPE MODEL PROTOTYPE MODEL PROTOTYPE 
IJEL. AT STACK HT 1.74 M/S 14.'78 11/S 1.74 11./S 14. 478 H/S 1.63 11./S 14.04 M/S 
EXIT VEL. 2.32 MIS 19.98 M/S 2.38 M/S 20.54 H/S 2.56 H/S 22.os tt1s 
VOL. FLOW .35E-03H3/S .27Et03113/S .37E-03H3/S .24i'Et03H3/S .35E-03113/S .27Et03H3/S 
SOURCE STRENGTH .10H06 • 53E 1-05 .36Et05 
E:ACKGROutUI .63H03 .15E103 .85E-t02 
CALIBRATION FACTOR .42E-02 .22E-02 .15E·-02 
STACI':: HEIGHT 39.12 CH 117. 36 H 3S'.12 CH 117. 36 M 25.40 CH 76.20 M 
STACK [•IAHETER 1.38 CH 4.14 M 1.41 CM 4.22 H 1.32 CH 3.96 H 

SAMPLE x y z RAW COHCEtHRAT ION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT C l<~M > ( H > <H> <AREA> ( 1/H*M > <AREA> ( 1/M*H > <AREA> < 1/H*H > < 1/M*M > 

1 1. 8 225.0 o.o 1014 .e9CE-06 501 .nsE-06 11588 .251E-04 .881E-05 
2 1. 8 216.0 o.o 1068 .102E-05 550 .883E-06 13372 .290E-04 .102E-04 
3 1.a 201.0 o.o 11?'5 .132E-OS 662 .113E-OS 1'5657 .340E-04 .120E-04 
4 1.0 186.0 o.o 1353 .169E-05 793 .142E-05 17661 .383E-04 .136E-04 
'5 1.8 171.0 o.o 1279 .152E-0'5 717 .125E-0'5 14730 .320E-04 .114E-04 O:I 7 1.a 141.0 o.o 2128 .3'51E-05 1433 • 283E·-0'5 1813 .377E-05 .336E-05 I 
8 1.e 126.0 o.o 2442 .425E-0'5 1703 .342E-05 22030 .479E-04 .183E-04 CX> 

12 1. B 99.0 o.o 2987 .5'52E-05 2143 .439E-05 21885 .476E-04 .189E-04 0\ 
14 1. 8 87.0 o.o 3386 .646E-OS 2444 .506E-0'5 22241 ,483E-04 .197E-04 
16 1. a 75.0 o.o 3645 .707E-OS 2648 .551E-05 21138 .459E-04 .193E-04 
18 1.e l3.0 o.o 4052 .B02E-05 2?71 o622E-OS 19232 • 410E-04 .lBSE-04 
20 1. B 51.0 o.o 4291 .SSSE-05 3222 .677E-05 16749 • 364E-04 .171E-04 
22 1.a 39.0 o.o 4253 .84?E-05 3134 .6SOE-05 143CO .312E-04 .1'53E-04 
24 1.8 27.0 o.o 4364 .875E-0'5 3217 .676E-0'5 12:324 .278E-04 .143E-04 
26 1. 3 15.0 o.o 4267 .852E-05 3136 .65SE-05 10986 .23SE-04 .129E-04 
28 1.8 3.0 o.o 3961 .781E-0'5 2362 .59BE-05 9573 .207E-04 .114E-04 
30 1. B -9.0 o.o 3759 • 733E-OS 2692 .S60E-05 7894 .170E-04 .992E-OS 
32 1.s -21.0 o.o 3474 .667E-05 2447 .506E-05 '5883 .127E-04 .SOSE-05 
34 1.8 -33.0 o.o 3232 .610E-0'5 2278 .469E-05 4699 .101E--04 .691E-05 
36 1.8 -45.0 o.o 2962 .546E-05 2020 .412E-05 3698 .788E-05 .579E-05 
39 1.8 -63.0 o.o 2479 .433E-05 1621 .324E-05 2333 .490E-05 .414E-05 
45 1.8 -99.0 o.o 14S'B .203E-0'5 011 .146E-OS 902 .178E-0'5 .17SE-05 
50 1.s -141.0 o.o 8·15 .'502E-06 314 .363E-06 332 .'539E-06 .466E-06 



RUN t 36 GEP&EX TEST N0.7r BH 
STACK t1 STACK t2 STACK t'3 100%rINrP.LERS2::1e,19B 

HODC:L PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.74 11/S 14.S'e H/S 1.74 H/S 14.S'E H/S 1.63 H/S 14.04 11/S 
EXIT VEL. 2.32 11/S 19.98 H/S 2.3S H/S 20.54 H/S 2.56 H/S 22.os 111s 
VOL. FLOW .3SE-03t13/S .27E+03H3/S .37E-03H3/S .29E+03113/S .3SE-03H3/S .27E+03H3/S 
SOURCE STRENGTH .10E+06 .53E+OS .36E+OS 
BACKGROUND .59Ei03 .13H03 .50E+02 
CALIBRATION FACTOR .42E-02 .22E-02 .1SE-02 
STACK HEIGHT 39.12 CH 117. '36 11 3'i'.12 CH 117. 36 H 25.40 CH 76.20 11 
!JTACK DIAMETER 1.38 CH 4.14 H 1. 41 CH 4.22 H 1.32 CH 3.96 H 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. PT CKH> CH> 00 <AREA> ( 1/M*H > <AREA> ( 1/H*H > <AREA> ( 1/H*H > ( 1/H*H > 
1 .4 225.o o.o 12S'2 .162E-OS 710 .127E-05 12278 .264E-04 .963E-05 
2 ;4 216.0 o.o 1483 .207E-05 S6S .161E-05 13512 .290E-04 .108E-04 
3 .4 201.0 o.o 1726 .263E-OS 1000 .209E-OS 14734 .317E-04 .120E-04 ., ,4 186.0 o.o 2747 .SOOE-05 1972 .402E-05 11480 .247E-04 .111E-04 
5 • 4 171.0 o.o 1783 .276E-05 1141 .221E-OS 11219 .2.UE-04 .958E-OS ~ 7 • 4 141.0 o.o 3274 .623E-05 2422 .SOOE-05 17690 .381E-04 .163E-04 I e .4 126.0 o.o 3647 .709E-OS 2757 .snE-OS 17S'58 .386E-04 .170E-04 CX> 10 • 4 111.0 o.o 4017 .795E-05 3086 .645E-OS 17392 .374E-04 .171E-04 ....., 

12 .4 99,0 o.o 42£.9 .C54E-OS 32?2 .6S'OE-OS 17254 .371E-04 .174E-04 
14 .4 87.0 o.o 4522 .912E-05 3490 • 733E-OS 16467 .354E-04 .171E-04 
16 • 4 75.0 o.o 4708 .S'S6E-OS 3651 .76CE-OS 15511 .334E-04 .167E-04 
18 .4 63.0 o.o 4338 .986E-05 3752 .790E-05 14268 .307E-04 .160E-04 
2(.' .4 51.0 o.o 41704 .100E-04 37?5 .eooE-o5 12536 .269E-04 .149E-04 
::?1 • 4 27.0 o.o 4927 .101E-04 3734 .797E-05 9019 .194E-04 .124E-04 
26 .4 15.0 o.o 4083 .996E-OS 3748 .790E-05 7350 .1seE-04 .111E-04 
28 • 4 3.0 o.o 4773 .971E-OS 3681 .77SE-OS 6141 .131E-04 .102E-04 
30 .4 -9.0 o.o 4397 .SB3E-OS 3342 .701E-b5 5004 .107E-04 .B81E-05 
32 .4 -21.0 o.o 3-446 .663E-OS 2532 .S24E-05 3379 .718E-05 .633E-05 
34 • 4 -33.0 o.o 3SFJ3 .694E-0'5 2630 .S46E-05 2951 .626E-05 .620E-05 
36 • 4 -45.0 o.o 3230 .612E-05 2311 .476E-05 2229 .470E-05 .SlSE-05 
39 .4 -63.0 o.o 2648 .477E-OS 1009 .366E-05 1500 .313E-OS .385E-05 
42 .4 -81.0 o.o 705 .260E·-06 208 .170E-06 146 .207E-06 .212E-06 
45 .4 -9S'. 0 o.o 1835 .2SCE-05 1124 .217E-05 657 .131E-OS .212E-05 
50 • 4 -141.0 o.o 1024 .100E·-OS 441 .679E-06 240 .410E-06 .695E-06 



RUN t 37 GEP&EX TEST N0.7r 10M 
STACK t1 STACK 12 STACK t3 100~rIN.~LER53::1s.19s 

HODEL PROTOTYPE MODEL F'ROTOTYF'E HODEL PROTOTYPE 
VEL. AT STACK HT 1.74 M/S 14.S'E M/S 1.74 MIS 14. c;-e 11/S 1.63 H/S 14.04 M/S 
EXIT VEL. 2.32 HIS 19.98 M/S 2.38 MIS 20.54 MIS 2.56 MIS 22.os MIS 
VOL. FLOW .3'5E-03M3/S .27E+03H3/S .37E-03H3/S .2?E+03H3/S .35E-03H3/S .27E+03H3/S 
SOURCE STRENGTH .10E+06 .53Ef05 .36Ef05 
I:ACl<:GROUND .t.2E+03 .14E+03 .esE+o2 
CALIBRATION FACTOR .42E-02 .22E-02 .15E-02 
STACI<: HEIGHT 39.12 CM 117.36 M 39.12 CH 117. 36 H 25.40 CH 76.20 H 
STACK DIAMETER 1.38 CM 4.14 M 1.41 CM 4.22 M 1. 32 CM 3.96 M 

SAMf'LE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
f'T <KM> <M> < M > <AREA> ( 1/M*M > <AREA> < 1/M*H > <AREA> ( 1/M*H > < 1/M*M > 

1 3.0 225.0 o.o 1547 .216E-05 9l4 • lEOE-05 11059 .237E-04 .910E-05 
2 3.0 216.0 o.o 1694 .250E-05 1090 .20CE-05 11854 .254E-04 .987E-05 
3 3.0 201.0 o.o 1906 .2c;'?E-05 12C7 .251E-05 12677 .272E-04 .lOBE-04 
4 3.0 136.0 o.o 2277 .3SSE-05 1619 .323E-05 13910 .2'J8E-04 .122E-04 ~ 
e' 3.0 171.0 o.o 2072 .33CE-05 1414 .27BE-05 10620 .227E-04 .953E-0'5 I -· 00 6 3.0 156.0 o.o 3058 .567E-05 2285' .469E-05 15145 .32SE-04 .141E-04 
7 3.0 141.0 o.o 32175 .622E-05 2504 .S16E-0'5 151E3 .326E-04 .145E-04 00 
9 3.0 126.0 o.o 3674 • 710E·-OS 2331 .537E-05 15037 .323E-04 .149E-04 

10 3.0 111.0 o.o 4087 .e06E-05 3210 .670E-05 14775 .317E-04 .154E-04 
12 3.0 99.0 o.o 4282 .851E-05 3375 .706E-05 14417 .309£-04 .154£-04 
14 3.0 87.0 o.o 4530 .90'7E-05 3582 .751E-05 14075 .302E-04 .155E-04 
16 3.0 75.0 o.o 4683 .94-'lE-05 3713 .730E-05 13603 .292E-04 .154E-04 
18 3.0 63.0 o.o 4807 .973E-05 3E24 .C04E-05 12551 .269E-04 .14BE-04 
20 3.0 51.0 o.o 4961 .lOlE·-04 3'730 .S27E-05 11527 .247£-04 .143E-04 
22 3.0 39.0 o.o 4925 .lOOE-04 3919 .C25E-05 10292 .220E-04 .133E-04 
:?4 3.0 27.0 o.o 4351 .983E-05 3859 .812E-05 9074 .1S'4E-04 .124E-04 
~6 3.0 15.0 o.o 4669 .941E-05 3675 .772E-05 7769 .166E-04 .112E-04 
:?S 3.0 3.0 o.o 4572 .918E-0'5 3SS9 .753E-05 6541 .139E-04 .102E-04 
30 3.0 -9.0 o.o 4398 .87CE-05 3443 .721E-05 5412 .115E-04 .913E-OS 
32 3.0 -21.0 o.o 3994 .784E-05 3138 .6'54E-05 4152 .877E-05 .770E-05 
34 3.0 -33.0 o.o 4027 .792E-05 3132 .653E-OS 3716 .783E-OS .741E-05 
36 3.0 -45.0 o.o 3751 .72BE-05 2396 .602E-OS 3078 .646E-05 .6S7E-05 
39 3.0 -63.0 o.o 3304 .624E-OS 2516 .519E-05 2306 .479E-OS .540E-05 
42 3.0 -81.0 o.o 4939 • lOOE·-·04 3999 .B42E-OS 9366 .200E-04 .12SE-04 
"IS 3.0 -99.0 o.o 2447 .425E-OS 1760 .354E-OS 1201 .241E-05 .340E-05 
so 3.0 -141.0 o.o 1724 .257E-05 1104 • 211E-05 632 .118E-05 .195E-05 



RUH t SO GEP:EX TEST N0.7112H 
CTACr. t1 CTACK t2 STACK t3 100%1IN1BLER54::18119B 

MOI•C:L rROTOTYPE MODEL PROTOTYPE HODEL PROTOTYPE 
IJEL. AT STACK HT 1.74 HIS 14.90 H/S 1.74 MIS 14.98 MIC 1.l.3 H/S 14.04 H/S 
EXIT VEL. 2.32 M/S 1?.'70 H/S 2.3S M/S 20.54 H/S 2156 M/S 22.os M/S 
VOL. FLOW .JSE-OJHJ/S .27E+OJHJ/S .37E-OJHJ/S .29E+OJHJ/S .JSE-03t13/S .27E+OJH3/S 
SOURCE STRENGTH .10E+06 .'53Et05 .J6Et05 
MCKGROUND .10Et04 • 4SE·t03 .44E+03 
CALIBRATION FACTOR .42E-02 .22E-02 .15E-02 
STACK HEIGHT 39.12 CM 117. 36 M 39.12 CM 117.36 M 2'5.40 CH 76.20 M 
STACK I•IAMETER 1.38 CH 4.14 M 1. 41 CM 4.22 H 1.32 CM 3.96 M 

SflMf'LE x y z RAW CONCENTRATION RAW CONCEHTRATION RAW CONCENTRATION TOTAL CONC. 
f'T <KH> <H> <H> <AREA> < 1/M*H > <AREA> ( 1/M*H > <AREA> < 1/H*M > < 1/H*H > 

1 3.0 225.0 o.o 2490 .J46E-OS 1352 • 299E--OS 10717 .222E-04 .944E-05 
~ 3.0 216.0 o.o 2720 .399E-05 2058 .344E-05 11348 .235E-04 .102E-04 2 3.0 201.0 o.o 2968 .457E-05 2287 .J94E-05 11540 .239E-04 .107E-04 
4 3.0 186.0 o.o 3333 .S41E-05 2633 .470E-OS 12063 .251E-04 .116E-04 ~ s 3.0 171.0 o.o 2717 .39CE-05 2012 .J34E-OS El.SO .177E-04 .827E-05 I 
6 3.0 156.0 o.o 4165 .735E-05 3399 .637E-OS 12716 .26SE-04 .133E-04 00 
7 3.0 141.0 o.o 4472 .S06E-OS 3~74 .697E-05 12720 .26SE-04 .137E-04 '° 8 3.0 1u ... o o.o 4C5E • C9lE-·0'5 4015 .771E-05 12ECO .26EE-04 .144E-04 

10 3.0 111. 0 o.o 5131 .9'59E-05 4267 .S26E-OS 12498 .260E-04 .145E-04 
12 3.0 99.0 o.o 54S3 .104E-04 4568 .892E-05 12184 .253E--04 .14BE-04 
14 3.0 87.0 o.o 5607 .107E-04 4703 .922E-05 11643 .242E-04 .146E-04 
16 3.0 75.0 o.o 5847 .11JE-04 4898 .964E-05 11153 .231E--04 .146E-04 
18 3.0 63.0 o.o 5768 .111E-04 4S58 .9'55E-05 10170 .210E-04 .138E-04 
20 3.0 51.0 o.o 6008 .11£.E-04 5047 .997E-05 9620 .19EE-04 .137E-04 
22 3.0 39.0 o.o 6067 .11SE-04 5116 .101E-04 9070 .1B6E-04 .134E-04 
24 3.0 27.0 o.o 5935 .115E·-04 4986 .983E-05 8214 .168E-04 .126E-04 
26 3.0 15.0 o.o 5964 .115E-04 4973 .9SOE-OS 7524 .153E-04 .122E-04 
28 3.0 3.0 o.o 5697 .109E-04 4766 .935E-OS 6666 .134E-04 .112E-04 
30 3.0 -9.0 o.o 5586 .106E-04 4643 .90BE-05 6111 .122E-04 .106E-04 
?~ 3.0 -21.0 o.o '5205 .976E-05 432'7 .E40E-OS 5167 .102E-04 .943E-05 
34 3.0 -33.0 o.o 5093 • 9SOE·-OS 4204 .813E-05 459B .S97E-05 .BS5E-05 
36 3.0 -45.0 o.o 4920 .910E-05 4050 .77'7E-05 3962 .760E-05 .815E-05 
39 3.0 -63.0 o.o 4434 .797E-OS 3603 .682E-OS 3074 .568E-OS .682E-05 
'l2 3.0 -81.0 o.o 6111 .119E-04 5160 .102E-04 8437 .173E-04 .131E-04 
45 3.0 -99.0 o.o 3422 .562E-OS 2686 .4B1E-OS 1833 .300E-05 • 448E-·05 
so 3.0 -141.0 o.o 2~07 .2COE-05 1564 .237E-0'5 955 .111E-0'5 .209E-OS 



RUtl I 3? GEP&EX TEST N0.7,14M 
STACK tl STACK 12 STACK 13 100:,IN.~LERSS::1s,19e 

ttOitEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
'JEL. AT STACI'~ HT 1.74 M/S 14. S'8 MIS 1.74 M/S 14.S'8 M/S 1.63 M/S 14.04 tt/S 
EXIT VEL. 2.:J2 M/S 19.98 MIS 2.3:3 MIS 20.'54 MIS 2.56 MIS 22.05 MIS 
VOL. FLOW .35E-03M3/S .27Et03M3/S .37E-03M3/S .2?Et03H3./S .3'5E-03M3/S • 27E ·• 03113/S SOURCE STRENGTH .10Et06 .'53Et05 .36Et05 
[:ACKGROUtrn • 70E·t 03 .22E-l-03 .23Ef03 
CALIBRATION FACTOR .42E-02 .22E-02 .1SE-02 
STACI'~ HEIGHT 3S'.12 CM 117. 36 M 3S'.12 CM 117. 36 M 2'5.40 CM 76.20 11 
STACK ItIAMETER 1. 33 CM 4.14 M 1.41 CM 4.22 H 1.32 CH 3.96 11 

SflMPLE x y z RAW CONCEHTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL COHC. 
PT <t:M) < M) <M> <AREA> ( 11H*M > <AREA> ( 11Mttt > <AREA> ( 1/M*H > ( 1/MtM > 

1 4. ~~StO o.o 1 S'S'S .301E-0'5 1426 .263E-OS 9269 .195E-04 .830E-0'5 
"') 4. 216.0 o.o 2114 .323E-05 1543 .203E-0'5 9603 .202E-04 .B71E-0'5 3 4. 201.0 o.o 2290 .36'7E-0'5 170'5 .323E-0'5 9942 .210E-04 .920E-05 
4 4. 186.0 o.o 2518 .422E-OS 1922 • 371E-·05 10183 .21SE-04 .971E-05 ttl 5 4. 171.0 o.o 2255 .361E-05 1670 .316E-0'5 7704 .161E-04 • 7St.E-OS I 
6 4. 1'56.0 o.o 333'5 .612E-0'5 2653 .S30E-0'5 11283 .238E-04 .117E-04 l.O 
7 4. 141.0 o.o 3643 .683E-0'5 21734 .'592E-0'5 11201 .237E-04 .120E-04 0 
B 4. 126.0 o.o 4023 .771E-OS 3299 .671E-05 11368 .240E-04 .127E-04 

10 4. 111. 0 o.o 4316 .840E-OS 3568 .730E-0'5 110'51 .233E-04 .129E-04 
12 4. 99.0 o.o 4631 .913E-05 3346 .791E-OS 10312 .228E-04 .132E-04 
14 4. E7.0 o.o 4781 .94CE-0'5 3c;'';'2 .822E-0'5 10348 .21CE-04 .131E-04 
16 4. 75.0 o.o 4940 .984E-05 4123 .351E-05 9859 .20BE-04 .130E-04 
18 4. 63.0 o.o '5028 .100E-O·~ 4212 .870E-0'5 927'5 .195E-04 .127E-04 
20 4. 51.0 o.o '5076 .102E-04 4271 .OS3E-0'5 8711 .183E-04 .124E-04 
2~ 4. 39.0 o.o '5276 .10£.E-04 4423 .S'17E-0'5 8147 .171E-04 .122E-04 
21 4. 27.0 o.o '5149 .103E-04 433'5 .897E-05 7127 .149E-04 .114E-04 
2t. 4. 15.0 o.o 5127 .103E-04 4300 .C90E-05 6464 .135E-04 .10BE-04 
28 4. 3.0 o.o 4949 .9S7E-05 4175 • 862E·-0'5 5679 .118E-04 .101E-04 
30 4. -9.0 o.o 4C5'5 .965E-0'5 4051 .C3SE-0'5 5017 .103E-04 .942E-05 
3:? 4. -21.0 o.o 4569 .S98E-0'5 3800 .781E-05 4266 .871E-05 .848E-0'5 
34 4. -33.0 o.o 4HB .e70E-0'5 3710 • 761E:-05 3C27 .776E-05 .801E-05 
36 4. --45.0 o.o 4350 .847E-05 3613 .740E-05 3378 .679E-05 .755E-05 
39 4. -63.0 o.o 4002 • 76"7E-05 3270 .665E-05 2714 .536E-05 • 656E·-05 
4:? 4. -81.0 o.o 5307 .107E-04 4499 .933E-0'5 6889 .144E-04 .114E-04 
·15 4. -~9.0 o.o 3079 .552E-05 2431 .482E-05 1478 .26'7E-05 .435E-05 so 4. -141.0 o.o 2373 .388E-OS 1734 .341E-OS 393 .143E-OS .291E-05 



RUN t 90 GEPIEX TEST N0.71 6M 
STACK t1 STACK 12 ~TACK 13 1oox,IN1BLERS6::1e.210 

MODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
IJEL. AT STACK HT 1.74 11/S 14 .98 HIS 1.74 11/S 14.93 H/S 1 • .$3 HIS 14.04 HIS 
EXIT VEL, 2.J2 H/S 1?,S-8 H/S 2,37 11/S 20,42 t1/S 2.56 11/S 22.oe 111s VOL, FLOW ,JSE-03113/S .27Et03H3/S ,37E-03tt3/S .29Et03H3/S .JSE-03113/S .27E+OJH3/S 
SOURCE STRENGTH .10Et06 ,SJE+OS .36E+OS 
P.ACt-:GF:outrn .61E+03 .1.\Ei 03 .~SU02 
CALIBRATION FACTOR .42E-02 .22E-02 .tsE-02 
STACI'~ HEIGHT '39.12 CH 117.36 t1 3?.12 CH 117. 36 H 25.40 Ctt 76.20 H 
STACK DIAMETER 1.38 CM 4.14 H 1+41 CH 4.23 H 1,32 CH J.96 H 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC .. 
f'T <KM> CM> CH> <AREA> ( 1/H*H > <AREA> ( 1/H*H ) <AREA> ( 1/H*H > ( 1/H*M ) 

2 LE 21!.0 o.o 843 .534E-06 371 .SOOE-06 1679 .342E-05 .147E-0'5 
3 LB :?01.0 o.o 1003 .905£-06 550 .B99E-06 2761 .576£-05 .2SOE-OS 
5 1.e 171.0 o.o 1542 .216E-05 1111 .212£-05 4936 .105E-04 .4S7E-OS 
6 1.B 156.0 o.o 2571 ,4SSE-OS 2190 .44SE-OS S39'5 .179E-04 .B92E-OS o:J ' 1.e 141.0 o.o 3415 .t.SOE-05 3030 .631E-05 104S'7 .22'5E-04 .117E-04 I 10 1. 8 111.0 o.o 4963 .101E-04 4547 .962E-05 13768 .29SE-04 .163E-04 \0 

12 1.8 99.0 o.o 5733 .11 S'E-04 5336 .11JE-04 15207 .326E-04 .lSSE-04 t-' 
14 1.B 87.0 o.o 6403 .134E-04 6007 .123E-04 15688 .337£-04 .199E-04 
1~ 1. 8 75.0 o.o 7100 .151E-0'4 6698 .14JE-04 16569 .356E-04 .21SE-04 
18 1.a 63.0 o.o 7555 .161£-04 7199 .154E-04 16818 .361E-04 .224E-04 
20 1.8 51.0 o.o 7968 .16SE-04 7437 .159E-04 16583 .356E-04 .227E-04 
22 1.s 39.0 o.o El SO .176E-04 7731 .166E-04 16103 • 346E-04 .22SE-04 
:?4 1.8 27.0 o.o 8386 .lSOE-04 7924 .170E-04 15318 .329E-04 .226E-04 
26 1.e 15.0 o.o 8459 .1D2E-04 7?63 .171E-04 14315 .307£-04 .219£-04 
28 1.s 3.0 o.o 8511 .1B3E-04 79S3 .171E-04 13670 +293£·-04 .215E-04 
30 1. s -9.0 o.o 8223 .177E-04 7666 .164£-04 122C5 .263E-04 .201E-04 
3.2 1.S -21.0 o.o 7671 .164£-04 7065 .1s1E-M 10455 .224E-04 .179E-04 
34 1.e -33.0 o.o 7278 .155E-04 6615 .141£-04 9659 .207E-04 .167E-04 
36 LS -45.0 o.o 6691 .141E-04 6051 .129E-04 8427 .1BOE-04 .1SOE-04 
39 1.S -63.0 o.o 5554 .115E-04 4923 .104E-04 6H4 .137E-04 .11CE-04 
42 1.8 -·S 1. 0 o.o 7826 .167£-04 7-404 .15SE·-04 15395 .331E-04 .21SE-04 
45 1.s -99.0 o.o 3352 .636E-05 2757 • 571E-05 3256 .6S3E-OS .629E-OS so 1.s -141.0 o.o 1764 .267E-05 1:;!13 • 234E-·05 12ES' .25EE-OS .253E-05 
51 1.9 -156.0 o.o 1329 .166E-OS aoo 1144E-05 840 .161E-05 .157E-OS 
52 1.s -171.0 o.o 1034 .977E-06 5"30 .C55E-06 61? .113£-05 .986E-06 
54 1.S -201.0 o.o 743 .302E-06 254 .2'53E-06 340 .529E-06 ,360E-06 



RUH t 'i'1 GEPIEX TEST H0.718M 
STACt~ t1 STACK t2 STACK t3 1ooz,IN•DLERs1::1e,27o 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.74 H/S 14.«JC t1/S 1.74 tt/S 14.'JC H/S 1.63 H/S 14.04 M/S 
EXIT VEL. 2.32 H/S 19.93 HIS 2.37 HIS 20.42 H/S 2.56 H/S 22.oa tt1s 
VOL, FLOW .3SE-03H3/S .27Et03t13/S .37E-03H3/S .2?Ef03H3/S .3SE-03H3/S .27Et03H3/S 
SOURCE STRENGTH .10Ef06 .S3Ef05 .36Et05 
I:ActrnF:OUHD .t.CE-103 .10Ei03 .17El03 
CALIBRATION FACTOR .42E-02 .22£-02 .15£-02 
STACK HEIGHT 39.12 Ctt 117. 36 H 39.12 CH 117 .36 H 25.40 CH 76.20 H 
STACK DIAMETER 1. 38 Ct1 4.14 H 1.41 CH 4.23 H 1.32 CM 3.96 H 

SAMPLE x y ~ RAW CONCENTRATIOH RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT <KM> <M> <A> <AREA> ( 1111*11 ) <AREA> ( 1/H*M > <AREA> ( 1/M*M > ( 1/H*H ) 

2 2.4 216.0 o.o CJCJe • 7J5E·-06 503 .701E-06 11:194 .372£-05 .170E-OS 
3 :.?. 4 201.0 o.o 1147 .lOSE-05 662 .1osE-OS 2745 .5S6E-OS .254E-OS s 2.4 171.0 o.o 143S' .17!.E-OS ?C7 .176E-05 3653 .7S2E-OS .365E-05 
6 2.4 1s~.o o.o 22SS .373E-OS 1355 .366E-OS 6270 .132E-04 .6SOE-OS t:xl 7 2.4 141.0 o.o 27!.E .4C5E-0'5 2J67 .47'7E-0'5 7317 .154E-04 .BJOE-05 

10 2.4 111.0 o.o 4121 .aooE-05 3633 .765E-05 9689 .206E-04 .120E-04 I 
\0 12 2.4 99.0 o.o 4773 .?51E-05 4374 .91~E-05 10358 .220E-04 .135E-0-4 N 14 2.4 87.0 o.o 5453 .111E-04 5043 .106E-04 11289 .240E-04 .152E-04 

1 !. 2.4 75.0 o.o 6133 .127E-04 5744 .122E-04 12045 .256E-04 .16EE-04 
1B 2.4 63.0 o.o 6736 .1.UE-04 6335 .134E-04 12.S65 .270E-04 .lBlE-04 
20 2.4 51.0 o.o 7242 .153£-04 6831 .145£-04 12E76 .274E-04 .190E-04 ..,") 2.4 39.0 o.o 7704 .1.S3E-04 7279 .155E-04 13236 .282E-04 .200E-04 i4 2.-1 27.0 o.o E010 .170E-04 7506 .162E-O·• 131H .200E-04 • 203E-O·:\ 
26 2.4 1s.o o.o 8132 .174E-04 7703 .164E-04 12776 .272£-04 .203E-04 
2e 2.4 3.0 o.o 8379 .17CJE-04 7E83 .16CE-04 12448 .2l.5E-04 .204E-04 
30 2.4 -9.0 o.o 8347 .17SE-04 7771 .1.Sl>E-04 11672 .248E-04 ,197E-04 
3Z :.L4 -21.0 o.o 7264 .154E-04 6692 .142E-04 9004 .20CE-04 .16SE-04 
34 2.4 -33.0 o.o 7926 .16SE-04 7232 .155£·-04 10216 .217E-04 .180E-04 
36 2.4 -45.0 o.o 7656 .162E-04 6!.'C2 .HCJE-04 9390 .lS'S'E-04 .170E-04 
39 2.4 -63.0 o.o 6375 .144E-04 6178 .1J1E-04 7737 .164E-04 .146£-04 
'?2 2.4 -s1.o o.o eie: .174E-04 7717 .165E-04 121S'S .2!.0E-04 .1 S'9E-O·~ 
~5 2.4 -99.0 o.o 5084 .102£-04 4366 .914£··05 4954 .103E-04 .. 989E-OS 
so 2.4 -141.0 o.o 3011 .S42E-05 Z374 .47?E-05 24347 .4S'OE-OS .S03E-OS 
51 2.4 -15.S.O o.o 2453 • 412E-·OS 1345 • 363E·-05 175? .343E-05 .372E-05 
52 2.4 -171.0 o.o 1948 .2S'4E-OS 17 '"' .... .., ... .ZSCE-05 1"' ..... ,;.. , , .238£-05 • 2l3E···OS 
54 2.-4 -201.0 o.o 1272 .137£-05 737 .121E-OS 663 .106£-05 .121E·-OS 



RUN t 92 GEP TEST t10.ss, 10t1 
CTACt~ t1 STACK t:.:! STACK t3 1ooz,1N,rLERsc::1e,:.:!7o 

HODEL PROTOTYPE MODEL PROTOTYPE MODEL PROTOTYPE 
IJEL. AT STACK HT 1.74 M/S 14.<;-e H/S 1.74 M/S 14.c;-e H/S 1.74 H/S 14. c;'E H/S 
EXIT VEL. 2.32 H/S 17.98 MIS 2.37 H/S 20.42 M/S 2.56 HIS 22.oa MIS 
IJOL. FLOW .3SE-03H3/S .27Et03M3/S .37E-03H3/S .29Et03H3/S .3'5E-03M3/S .27Et03t13/S 
DOURCE STRENGTH .10Et06 .53Et-05 • 36E·~05 
I:ACt::GROUND .11Et04 .40Et03 .S4Et03 
cnLIBRATION FACTOR .42E-02 .23E-02 .lSE-02 
£TACt": HEIGHT 35'.12 CH 117.:st, M 3CJ.12 CH 117. 36 t1 39.12 CM 117.36 H 
STACI< DIAMETER 1.38 CH 4.14 H 1.41 CH 4.23 M 1. 32 Ct1 3.96 M 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW Cot~CENTRAT I Otl TOTAL CONC. 
PT (KM> CM> CM) <AREA> ( 1/M:H > C AREA> ( 1/M:H > <AREA> ( 1/H*H > ( 1/M*M ) 

3 3.0 201.0 o.o 2433 .31CJE-05 3671 .707E-05 1CJ62 .332E-05 .1set-os 
5 3.0 171.0 o.o 2757 .395E-05 2347 • 524E·-05 22.S5 • 403E·-05 .443E-05 
6 3.0 156.0 o.o 4'505 .eo7E-OS 4646 .CJ23E-05 39CE .E06E-05 • B47E:-0'5 tJ:j ., 3.0 141.0 o.o 5091 .945E-05 5025 .lOlE-04 4550 .937E-0'5 .964E-05 

10 3.0 111. 0 o.o 64C6 .127E-04 6047 .123E-04 5C37 .124E-04 .125E-01 I 
\0 12 3.0 99.0 o.o 7152 .143E-04 6593 .135E-04 6442 .1 :JSE-04 .139E-04 w 1 ·~ 3.0 B7.0 o.o 7437 .lSOE-04 6863 .141E-04 6733 .145E-0·1 .1-15E-0,1 

16 3.0 75.0 o.o 7747 .1S7E-04 7154 .148E-04 7033 .152E-04 .152E-04 
18 3.0 63.0 o.o E007 .163E-04 7432 .154E-04 7275 .157E-04 .15£E-O~ 
20 3.0 51. 0 o.o 8130 .167E-04 7637 .160E-04 7443 .161E-04 .163E-04 
2~ 3.0 27.0 o.o E420 .173E-04 8056 .160E-04 7706 .167E-0·1 .169E-04 
26 3.0 15.0 o.o 8456 .174E-04 3194 .171E-04 7742 .16SE-04 .171E-04 
28 3.0 3.0 o.o 8204 .16CE-04 C1"31 .16S'E-04 7511 .163E-04 .1t."7E-O~ 
30 3.0 -9.0 o.o 7703 .156E-04 7797 .162E-04 7032 .152E-04 .157E-04 
32 3 ,. 0 -21.0 o.o 5615 .107E-04 5713 .116E-04 4S''74 • 104E-04 .109E-04 
34 3.0 -33.0 o.o 6722 .133E-04 7:?55 .150E-04 6103 .130E-04 .13SE-04 
:!6 3.0 -45.0 o.o 6348 .124E-0-1 7052 .146E-0-1 5710 .121E-04 .131E-0·1 
39 3.0 -63.0 o.o 5539 .10'5E-04 6472 .133E-b4 4905 .102E-04 .114E-04 
42 3.0 ·-81 .o o.o 575'5 .11'5E-04 6371 .131E-04 5323 .112E-04 .119E··-01 
45 3.0 -99.0 o.o 3C69 • 65~'E-05 5233 .lOSE-04 3306 .646E-05 .791E-05 
50 3.0 -141.0 o.o 2639 • 3b7E·-05 4163 .317E-05 2147 .376E-05 .S26E-OS 
51 3.0 --156 .o o.o 2249 .27'5E-05 3718 .717E-05 1734 .271E-05 .433E-05 
~2 3.0 -171.0 o.o 1960 .207E-05 3412 • 64'JE- 05 1506 .226E-05 .367E-05 



RUH t n OEP~EX TEST H0.7r lOH 
CTACI'~ t1 STACI'~ 12 STACI'~ 1'3 1ooz,1N,DLCR5~::1e,270 

HODEL PROTOTYF'E MOI•CL PROTOTYPE HODEL PROTOTYf'E 
VEL. AT STACK HT 1.74 t1/S 14.?e M/S 1.74 M/S 14.?e 11/S 1.63 H/S 14.04 H/S 
EXIT !JEL. 2.32 H/S 1?.93 H/S 2.37 H/S 20.42 HIS 2.56 tt/S 22.os H/S 
VOL. FLOW .35E-03H3/S .27Et03113/S .37E-03M3/S .29Et03H3/S .35E-03t13/S .27Ei0Jf13/S 
SOURCE STRENGTH .10Et06 .53H05 .J6Et05 
I:ACl<:GROUND • 5.!.E·t 03 .19E·I03 .S'SEI02 
CALIBRATION FACTOR .43E-02 .23E-02 .16E-02 
STACI< HEIGHT 3? .12 CH 117. 36 H 39 .12 CH 117. 36 H 25.40 CH 76.20 H 
STACK DIAMETER 1. :rn Ctt 4.14 H 1.41 CH 4.23 11 1.32 CH 3.96 11 

SAMPLE x y z F:Al.J CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL COUC. PT <t<:M) (t1) 00 <AREA> ( 1/M*H ) <AREA> ( 1/M;H > <AREA> ( 1/tU:M > ( 1/M'*M ) 

2 3.0 216.0 o.o 1309 .J02E-05 1302 .272E-05 3640 .797E-05 .454E-05 
3 3.0 201.0 o.o 2275 ,415E-05 1070 .3El3E-05 4670 .103E-O·~ .606E-O:S s 3.0 171.0 o.o 2573 .4S7E-05 2179 .453E-05 43S4 .108E-04 , 669E·-05 
6 3.0 156.0 o.o 43C7 .?2t.E-05 4074 .ce4E-os eos-e • rnoE-04 .120E-04 
7 3.0 141.0 o.o 5189 .112E·-·04 4872 .106E-·04 9192 .204E-04 .140E-04 tJ:j 

10 3.0 111.0 o.o 6675 .14CE-04 6409 .141E-04 10576 .236E-04 .174E-O' I 
12 3.0 99.0 o.o 7347 • lME-04 7029 .156E"04 10330 • 241E-04 .1S6E-04 "° 14 3. I) e7.o o.o 7716 .173E-04 7·124 .164E-04 110'50 .24.!>E-04 .194E-O' ~ 

16 3.0 75.0 o.o 8129 .133E-04 7834 .174E-04 11408 .2'54£-04 .203E-04 
le 3.0 63.0 o.o S·t04 .l?OE-04 C074 .lEOE-04 11316 .252E-04 .207E-O• 
:?O 3.0 51.0 o.o 8601 , 195E-04 8256 .103E-04 10959 .244E-04 .207E-04 ...,.,. 3.0 39.0 o.o 65?7 , 19·1E- 04 0260 .184E-O' 10552 .235E-04 +204E-O:\ 24 3.0 27.0 o.o 8412 .190E-04 0037 .17SE-04 9376 .220£-04 .196E·-04 
2t· 3.0 15.0 o.o 0150 .1S4E-04 77"17 .173E-04 S'305 .207E-04 .1eeE-o~ 
29 3.0 3.0 o.o 7853 .176E-04 7471 .166E-04 S674 .193E-04 .17EH>04 
30 3.0 -9.0 o.o 7532 .16"JE-04 7172 .159E~04 8043 .179E-04 .169E-04 
32 3.0 -·21. 0 o.o 6142 .135E-04 5709 .126E-04 6280 .139E-04 .133E-04 
34 3.0 -33.0 o.o 6848 .152E-04 6422 .142E-·04 6906 .153£-04 .149E··04 
36 3.0 -45.0 o.o 6348. .140E-04 '5'710 .130E-04 6240 .138E-O~ .1 !t.E- O·' 
39 3.0 -63.0 o.o 5434· .113E-·04 4993 .109[-04 4976 .110E-04 .112E-04 
42 3.0 -s1.o o.o 5tH2 .120E-04 5Jl-O .110E-04 5321 .117E-O·~ .121E-·O~ 
45 3.0 -99.0 o.o 4013 .S35E-05 3553 .765E-05 3257 .111E-05 .770E-OS so 3.0 -141.0 o.o 2609 .496E-05 2152 .447E-05 1948 .41bE-OS .453E-05 
51 3.0 ... 156 .o o.o 2216 .401E-05 1753 .356E-05 1579 .334E-05 .363E-05 
C''") 2.0 -171.0 o.o 17El3 .296E-05 1.., ... , .. .262E-05 1234 .256£-05 .271E-05 -·- .., .... ~ 
54 3.0 -201.0 o.o 1206 .156E-05 765 .1J1E-OS 743 .146E-OS .144E-05 



r::UN t ':' 1 oc:r:Ex TEST tto.7, 4H 
~TACt: t1 ~TACK t:! ~TACK t3 100%rlNrBLER&0::12,270-

MODEL PROTOTYPE HODC:L rROTOTYF'E HODEL PROTOTYPE 
•.'CL. AT STACt~ HT 1.:''1 t1/S 1·4.90 HIS 1.74 111::; 14. ';'O t1/S 1.63 11/S 14.04 H./S 
C:XIT IJEL. 2.32 tt/~ 1?.90 t1/C 2.37 t1/S 20.42 H/::: 2.5~ tt/S 22.os tt1s 
VOL• FLmJ .35E-03tt3/S .27E+OJH3/~ .37E-03t13/::: • 2t;>Ei03t13/::; • 5E-.. 03t13/C • 27E·I 03M3/C 
~OURCE STRENGTH .lOEt-06 .53El05 . t.H05 
r.f\ct~GROUtlD .~5'El03 • l:JE I 03 • 3El03 
CALIBRATION FACTOR .4JE-02 • 23E ·02 • .SC: .. 02 
SlACt: HEIGHT 35'.12 Ctt 117. 3~ M 3?.12 CH 117. 3~ H 25. ·~O Ct1 76.20 11 
!:TACK DIAMETER 1 • :rn CH 4.14 11 1. ·U CH 4.23 H 1.32 Cl1 J.96 H 

SnMf'LE v '( ~ RAW CONCnHRATION RAW CONCC:NTRATION RAW CONCC:HTRATION TOTAL COUC. .f\ ... rr n:to 01) <H> <AREA> < '1 /11-:l:H > <AREA> ( 1111:::11 ) <AREA> ( 1/H:C:M > ( 1/M*M > 
.... 1. 21~.o o.o SO·~ .2[,':'E-06 234 .230E-06 301 .348E-06 .2S1E·-06 
3 1. 201.0 o.o 315 .2'i'5E-06 303 .27JE 06 sn .s25c: o.s .,61E-06 
5 1. 171.0 o.o 770 .10~E-06 2SS .23'7E-06 1442 .273E-.. 05 .104E-OS 
l 1. 1'5£..0 o.o 1020 • 7'71E· Ol 555 .C-HE O.!. 3030 .ClOE-05 .321E-0'5 ., 1. 1-H .o o.o 1275 .1HE-05 031 .1UE-05 5551 .120E-04 .490E-05 ~ 

10 1. 111.0 o.o 2204 .J~.SE-05 1?09 • 3'i'2E·-05 10017 .230E-04 .104E-04 I 
12 1. ~?.O 0 ,(.\ 27~0 .SOOE-05 2548 .53BE-05 12300 .2B3E-04 .12SE-04 \0 
14 1. E7.0 o.o 33~£. .£.J"lE-05 3157 .67l.E-05 1464[, .324E-04 .151E-04 IJ1 
1! 1. 75.0 o.o '13-1 .SHE·-05 3'i'O.S • 8·46E-05 15894 • 352E--04 .172E-04 
12 1. ~J.O o.o 4"733 .?89E-05 "'635 .lOlE-04 16529 • J66E·-04 .1SSE-04 
20 1. s1.o o.o 5437 .115E-04 5304 .11l.E-04 171n .3E1E-04 .203E-04 
~., 1' 3?.0 o.o 5::?42 .125E-04 5..,..,., .126E·-04 16379 .374E-04 .207E-04 
2~ 

I'-'.._ 
1. ~?.O o.o 64~3 .13~E-04 6344 .140E-0·4 16437 .364E-04 .213E-04 

.... l 1. 1s.o o.o ~552 .142E-04 .S4b9 .1 UE-04 15394 .352E-04 .211E-04 2§ 1. 3.0 o.o ~673 .145E-04 6621 .146E-04 14701 .325E-04 .205E-04 
30 1. -9. 0 o.o £.lCl .145E-04 6607 .146E-04 13384 • 296E-04 .19SE-04 
3:? 1. ·-21 .o o.o 4355 .101E-04 4545 .991E-OS 9079 .199E-04 .132E-04 
34 1. -33.0 o.o S~90 .121E··04 5445 .120E-04 9939 .218E-04 .152E-04 
36 1. -45.0 o.o 5110 .107E-04 4326 .106E-04 7759 .1G9E-04 .127E-04 
J9 1. ··-63.0 o.o 4132 .S32E-05 3759 .813E-05 5532 .119E-04 .944E-05 
-15 1. -99.0 o.o 2262 .3BOE-05 1733 .364E-OS 2387 .4B6E-05 .409E-05 so 1. --1.u.o o.o 1143 .109E-OS 615 .982E-06 759 .120E-05 .109E-OS 
51 1. -·156.0 o.o 954 .631E-06 452 .611E-06 574 .782E-06 .674E-06 
52 1. -171.0 o.o S34 .341E-Ol 313 .295E-Ol 386 • 360E-Ol .331E·-Ot . 
54 1. -201.0 o.o 742 .11?E-06 224 .932E-07 312 .193E-06 .134E-06 



r-:UN t 5'S GEP~EX TEST No,7, 12M 
STACK t1 STACK t2 STACK t:': 100%,IN,ELERl12:1C1270 

HODEL PROTOTYPE MOI1EL PROTOTYPE MODEL PROTOTYf'E 
lJEL. AT STACK HT 1.74 M/S 14.CJS 11/S 1.74 M/S 14.?S H/S 1.63 H/S 14.04 M/S 
EXIT IJEL • 2.'32 MIS 1?.93 M/S 2.37 H/S 20.42 H/S 2.56 HIS 22.os MIS 
VOL. FLOW .35E-03M3/S .27Et03M3/S .37E-03M3/S .29E+03M3/S .35E-03M3/S .27Et03M3/S 
SOURCE STRENGTH .10E+06 .53Et-05 .3~E+05 
E:ft CK G F: 0 UtUI .SSE-103 .12E·~03 • 50E·I 02 
CALIBRATION FACTOR • 41E-02 .22E·-02 .lSE·-02 
STAct:: HEIGHT 39.12 CH .. 117. 36 H 39.12 CM 117. 36 t1 25.40 CH 76.20 H 
STACK DIAMETER 1. 33 CH 4.14 H 1.41 CM 4.23 H 1.32 CM 3.96 M 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. PT ( t":M) <M> 00 <AREA> ( 1/r'U:H > <AREA> ( 1/H;tt > <AREA> ( 1/11*M > ( 1/M:t.M ) 
':> :Ll· 216.0 o.o 20Hl .337£-05 1£.00 .J21E-05 3751 .7E9E-OS • 4EOE-·05 3 3.6 201.0 o.o 2479 .443E-05 2064 .419E-OS 4408 .929E-05 .595E-05 
~; 3.6 171.0 o.o 2057 .530£-05 2~,32 .499E-OS 4432 .93SE-05 .652E-05 
,t. 3.6 156.0 o.o 4690 .951E-05 4281 • 393E·-05 7325 .1 SSE-04 .113E-04 t::d 7 3.6 141.0 o.o 5232 .109E-04 4362 .102E-04 3030 .171£-04 .127E-04 I 10 3 .. 6 111.0 o.o 6436 .135£-04 6021 .12n:-04 9379 .199E- O·~ .153£-().:\ \0 12 3.6 99.0 o.o 6333 .1 HE-04 6406 .136E-04 9737 .207£-04 .162E··04 °' 11\ 3.6 87.0 o.o 7109 .152E-04 67C7 .14·1E-04 10052 .213E-04 .169E>·O·' 

16 3.6 75.0 o.o 7531 .1ME-04 7033 .150E-04 10149 .215E-04 .175E··04 
1e 3.6 63.0 o.o 7829 .167£-04 7307 .157E-04 10264 .21aE-04 .1eoE-o' 
~o 3.6 51.0 o.o 3472 .132E .. ·04 7~13 +162E-04 10230 .217E-04 .186E-04 
22 3.6 39.0 o.o E::.!37 .176£-04 77'J9 .166E-04 10076 .214E-04 .18SE-O·' 
24 3.6 27.0 o.o 8114 .174E··04 7653 .162E-04 9605 .204E-04 .180£-04 
""" 3.6 1'5.0 o.o 7847 .160E-04 73£1 .157£-04 9013 .191E-O·\ .172E-04 
~8 3.6 3.0 o.o 7613 .162E-04 7141 .151£-04 3327 .177E-04 .163E-·04 
:!O 3 .t -9.0 o.o 7327 .156E-04 6841 .145E-04 7729 .164£-04 .15SE-04 
J2 3.6 -~1.0 o.o 5802 .12u:-04 5313 • 1121:-04 5034 .123E-04 .119E-04 
3~ 3.6 -33.0 o.o 65'.i''5 .13?E-04 61H' .12?E-04 6421 .136£-04 .135E-04 
36 3.6 ·-45. 0 o.o 6202 .130E-04 5713 .121E-04 5769 .122E·-04 .124E-·04 
39 3.6 -63.0 o.o son .UCE-04 5172 • lOIJE-·04 4934 .104E-04 .110E-04 
42 3.6 ···Sl. 0 o.o 6921 .146E-04 ,H?S .13SE-04 9303 .197E-04 .160E-04 
-45 3.6 -99.0 o.o 4292 .05?E-05 3763 .706E-05 3203 .672E-05 .772E-05 
50 3.6 -141.0 o.o 3038 .571E-05 2516 .S17E-05 1822 .37BE-05 .4S9E-05 
51 3.6 -156.0 o.o 2611 .47JE-05 2103 .42CE-05 14?1 .307£-05 .403£-05 
52 3.6 -171.0 o.o 2233 .393E-05 1764 .JSSE-05 1258 .25SE-05 .337E-OS 
54 3.6 -201.0 o.o 15'.i'O .23?E-05 1113 .214E-05 767 .1S3E-05 .202£-05 



RUtl t 96 ocr:cx TEST tto.7, 12M 
STACK t1 STACt~ 12 STACt\ t'3 100:,1tt.tLER&:::1c,zss 

HODC:L PROTOTYPC HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.74 t1/S 14.S'E H/S 1.74 H/S 1·4.70 11/S 1.63 H/S 14.04 11/S 
EXIT VEL. 2.32 H/S 1?.90 11/S 2.37 11/S 20.42 tt/S 2.5l, 11/S 22.oa 111s 
'.'OL, FLOW .J5E-OJHJ/S .27E+OJHJ/S .37E-OJH3/S .29E+OJHJ/S .JSE-OJHJ/S .27Et03t13/S 
SOUF:CE STRENGTH .10E-t Ob .S'3E·t05 .36E·t 05 
BACKGROUND .10Et04 .55HOJ .52Et03 
CALIBRATION FACTOR .41E-02 .22E-02 .15E-02 
STACK HEIGHT 3S'.12 CH 117.3l. H 3?.12 Ctt 117.36 H 25.40 CH 1lH20 tt 
STACK DIAMETER 1.38 CH 4.14 H 1.41 CM 4.23 H 1. 32 CH J.96 H 

SAMPLE v y z RAW COtlCE:tlTRAT IOH RAW CotlCC:NTRATION RAW CONCENTRATION TOTAL COt-!C. 
PT <r.H > HD 01> <AREA> ( 1/tt:H > <AREA> ( 1/11*H > <AREA> ( 1/H*H > ( 1/H*H ) 

2 3.6 216.0 o.o 2S33 •. u 7E-05 2413 .40'3E-05 55?7 .iOCE-04 .631E-05 
3 J.6 201.0 o.o 3214 .S04E-OS 2334 .494£-05 6340 .124£-04 .743£-05 
5 3.6 171.0 o.o 3250 .S1JE-05 2056 • 4'lS'E- OS l.01E .117E-04 .724£-05 
6 3.6 156.0 o.o 5137 .957£-05 4328 .924E··05 9618 .194E-04 .127£-04 txl 
7 3. 6 141.0 o.o Sl.02 .107E-04 5373 .104E-04 10294 .20CE-04 .1:39E-04 I 

10 3.6 111.0 o.o 68.\7 .134E·-04 6525 .129£-04 11370 .231E-04 .164E--O!.? "° 12 3.6 S'9.0 o.o 7196 .142E-04 6C?O • 137E-04 11664 • 23CE-O·t .172E-01 ...... 
14 3.6 87.0 o.o 7610 .151E-04 7294 .146E-04 11991 .245E-04 .130E·-04 
16 3.6 75.0 o.o 7C17 .156E-04 7504 .150E-04 11976 .244E-04 .1S3E-O'\ 
19 3.6 63.0 o.o 8154 .164E-04 7331 .157E-04 11912 .243E-04 .1S8E-04 
2tc 3.6 51.0 o.o 0269 .16t.E-04 7951 .160E-O\ 11564 .236E-04 • te7E-04 
~2 3.6 39.0 o.o 3383 .169E-04 S03S .162E-04 11095 .226£-04 .185E-04 
24 3.6 27.0 o.o 8347 .USE-04 B009 .161E-04 10757 .21SE-·04 .1S2E-04 
::?6 3.6 15.0 o.o E233 .166E-04 78l.6 .15CE-04 10115 .205E-04 .176E-01 
29 3.6 3.0 o.o 8066 • 162E·-04 7694 .154E-04 9530 .193E-04 .169E-04 :rn :L6 -9.0 o.o , ......... ,._"' .1S4E-0-1 7351 .147E-04 0710 .175E-04 .1'5CE-04 
32 '3. 6 -21.0 o.o S-1B2 .102E-04 5064 ,975E-05 5638 .110E-04 .103E-·04 
34 3.6 -33.0 0. () 6702 .131E-0-4 l.315 .124E-04 6010 .134E-04 .130E-O·t 
36 J.6 -45.0 o.o 6291 .121E-04 5375 .11 SC:-04 5939 .116E-04 .117E-04 
39 3. t. -63.o o.o 5501 .103E-04 SOl.'J • ?U.E-·05 475? .S'04E-OS .970£-05 
42 3.6 -s1.o o.o 7159 .141E-04 6796 .13SE-04 10757 .21SE-04 .164E-04 
45 3.t. -99.0 o.o 4~17 .nsE-os 3730 .607E-OS 3010 .S31E-05 .651E-0'5 so J.6 -141.0 o.o 3134 .497E-05 2701 .465£-05 1963 .JOSE-05 .424E-05 
51 3.6 -156.0 o.o 27&0 .400E-05 2236 .376£-05 1613 .2JJE-05 .337E-05 
52 3.6 -171.0 o.o 23E6 .314E-OS H'19 .29l.E-05 1347 .17l.E-05 .263£-05 
54 3.6 -:?01.0 o.o 1753 .169E-OS 1291 , 161E-OS 969 .955E-06 .142E-OS 



RUN t 97 GEP:EX TEST NQ.7, 10M STACK 11 ~TACt~ t2 STACK t3 100%1IN1BLER6J:21s,2ss 
MOI•EL PROTOTYPE HODEL PROTOTYPE HODE:L f'ROTOTYf'E 

1JEL. AT STACt~ HT 1.711 tt/S 14.90 M/!:: 1.74 tt/S 14 .93 H/S 1.63 HIS 14.04 IVS 
EXIT VEL. 2.32 H/S B'.90 H/S 2.37 H/S 20.42 11..'S 2.56 11/S 22.oe H/S VOL. FLOl>J .35E-OJHJ/S .27EtOJHJ/S +37E-03HJ/S .29Et03t13/S .35£-03113/S .27E+OJt13/S 
SOURCE STRENGTH .10E+06 .53Et0'5 .J6Et05 
I:ACKGROUND • U.E103 .20EtOZ .1orioz 
CALIBRATION FACTOR .41E-02 .22E-02 .1SE-02 
STACt~ HEIGHT 3S't 12 CH 117.Jt. M 3?.12 CH 117. 36 t1 25.40 CH 76.20 t1 
STACK DIAMETER 1 • ::rn CH 4.14 11 1.111 CH 4.23 H 1.32 CH J.96 H 

SAMPLE x y z RAW CONCENTRATION RAW CONCE ttTRAT I ON RAW CONCENTRATION TOTAL CONC. 
PT <KM> <M> ( 11) <AREA> ( 1/H*H > I.AREA> ( 1/H*H > (AREA> ( 1/11*M > ( 1/H*M > .., 3.0 2H ... O o.o 1702 .2J9E-05 1306 .23CE-05 4911 .101E-04 .4S'2E-05 j 3.0 201.0 o.o 2111 .333E-05 1731 +330E-05 5949 .123£-04 .627E-05 

'5 3.0 171.0 o.o 23£.e +392E-05 H'OS .305E-05 5453 .112E-0~ .630E-05 
6 3.0 156.0 o.o 4099 .790E-05 3793 • 774E·-05 9760 .204E-04 .120E-04 
7 3.0 141.0 o.o 4674 +922E-05 4367 .C9CE-05 10670 .224E-04 .135E-04 t:= 10 3.0 111.0 o.o 6089 .125E-04 5833 .121E·-04 12227 .257E-04 .167E-04 I 12 3.0 99.0 o.o 6656 .13CE-04 6401 .13·,E-04 12635 .266E-04 .17SE··-01 \0 

14 3.0 S7.0 o.o 7210 .150E-04 6974 .146E-04 12862 .270E-04 • lSSE-04 00 
16 3.0 75.0 o.o 74?5 .157E-04 7203 .15'3E-04 12907 .271E-O·, .193E-0·1 
1S 3.0 63.0 o.o 7332 .165E-04 7647 .161£-04 13033 .274E-04 .199E-04 
20 3.0 51.0 o.o eoo3 .16?E-04 7C1E • lME-04 12714 .267E-04 .200E-04 
22 :.LO 39.0 o.o 8273 .175E-04 3115 .171E-04 12306 .269E-04 • 20·\E-04 
24 3.0 21.0 o.o E362 .177E-04 e1co .17ZE-04 12269 .25EE-04 .202E-Ot 
26 3.0 15.0 o.o 8359 .177E-04 3150 .171E-04 11943 .249E-04 .199E-04 
28 3.0 3.0 o.o 0 .OOOElOO coos .16CE-04 11292 .237E-04 .136E-04 
30 3.0 -9 .() o.o 7973 .168E-04 7730 .163E-04 10621 .223E-04 .134E-04 
3:? 3.0 -21.0 o.o 6026 .12'3E-04 5754 .120E-04 747? .156E-04 .133E-0'1 
34 3.0 -33.0 o.o 7148 .149E-04 6930 .145E-04 3531 .173E-04 .157E-04 
3£, J.o -45.0 o.o 6657 .13CE-04 637e .13JE-M 7451 .1 SSE-04 .14~E-04 
39 3.0 -63.0 o.o 5727 .116£-04 5450 +113E-04 SS2S .120E-04 .117E-04 
12 3.0 -e1.o o.o 5067 .120E-04 5541 .USE-04 5012 .120E-04 .11eE-04 
45 3.0 -99.1) o.o 4172 .S06E-OS 3837 .784E-OS 3536 .726E-OS .772E-05 so 3.0 -141.0 o.o 2667 .461E-05 2267 .44SE-05 1750 .334E-OS • 414£··05 
51 3.0 -156.0 o.o 2224 .3S9E-05 1306 .346E-OS 1347 .24BE-05 .31BE-05 
52 3.0 -171.0 o.o 1£64 .277E-05 1442 .267E-05 1047 .te4E-OS .243£-05 
54 3.0 -201. 0 o.o 1300 .147E-05 373 .1-16E-05 607 .906E-06 .123E·-OS 



RUt' t 93 OEPIEX TEST N0.7, SM 
:::TACK t1 !3TACt~ t2 STACK 13 1oox,1N,BLER64::1s.2s5 

MOI•EL PROTOTYPE MODEL f'ROTOTYf'[ MODEL PROTOTYf'E 
'JEL, AT STACK HT 1.74 MIS 14.90 M/S 1. 74 tt/S 14.9:3 tt/S 1.63 MIS 14. 04 H/S 
EXIT 'JEL. 2.32 tt/S 1?.?C M/S 2.37 M/S 20.42 M/S 2.56 M/S 22.oe H/S 
IJOL. FLOW .3SE-03tt3/S .27Et03t13/S .37E-03tt3/S .29Et03tt3/S .35E-03tt3/S .27Et03M3/S 
SOURCE STRENGTH • lOEtOI!. .SJE-105 ,J6E-l05 
r.ACt<GROUND .74Et03 .27Et03 .23Et03 
CALIBRATION FACTOR .41E-02 .22E-02 .15E-02 
STACK HEIGHT JS'.12 CM 117. 36 H 3?.12 CM 117. 36 tt 25.40 CM n.20 M 
STACI< DIAMETER 1.33 Ctt 4.14 tt 1.41 Ctt 4.23 tt 1.32 Ctt 3.96 H 

SAMPLE x y .. RAW CONCENTRATION RAW CONCEtHRAT I ON RAW CONCENTRATION TOTAL CONC • 
f'T < 1<:H > <M> <H> <AREA> ( 1/tt;tt ) <AREA> ( 1 /tt;tt ) <AREA> < 1/tt:H > < 1/H*M ) 

2 .. , 216.0 o.o 1455 .164E-OS 1014 .161E-OS 3l22 .723E-0'5 .347E-05 
3 .4 201.0 o.o 1316 .247E-05 13?8 .244E-05 4:379 .991E-05 .490E-OS 
5 .4 171.0 o.o 2017 .293E-05 1.!.03 .2eoE-OS 504'3 .103E-04 .S32E-OS 
6 • 4 156.0 o.o 3623 • 662E·-05 3305 .655E-05 9462 .197E-04 • 109E-04 
7 ,4 l·H .o o.o 4144 .7B1E-OS 3851 .773E-05 10505 .221E-O-~ .12SE-04 Cd 

10 .4 111.0 o.o 5516 • llOE-04 5270 .lOCE-04 12003 .268E-04 .161E-04 I 
12 t 4 99.0 o.o 60'58 .122E-04 5837 .120E-04 13745 .2BBE-04 .176E-O·~ \0 
14 • 4 87.0 o.o 6535 .133E-04 6354 .131E-04 14155 .297E-04 .186E-04 \0 
H '4 75.0 o.o 70'71 .14~E-O·~ 6?2C .lHE-04 14694 .30CE-04 .19BE-O·~ 
18 • 4 63.0 o.o 7508 .lSSE-04 7374 .153E-04 14?16 .313E-04 .206E-04 
20 • 4 51.0 o.o 7C96 , 164E-04 77?'5 .162E-·04 1'501C .315E-O~ .213E-O~ 
22 • 4 39.0 o.o 8160 .170E-04 3075 .16SE-·04 14656 .30SE-04 .21SE-04 
2·, .4 27.0 o.o 84?0 .17CE-04 8:364 .175E-04 13871 .291E-04 .214E-M 
26 • 4 15.0 o.o 8567 • lOOE-04 3433 .177E-04 12?43 .271E-04 .209E-04 
28 • 4 3.0 o.o 8376 .175E-04 0267 .173E-04 11?23 .249E-04 .199E-04 
30 • 4 -9.0 o.o 8191 .171E-04 8049 .16SE-04 11039 .231E-04 .1 S9E-04 
32 . _, -21.0 o.o 6423 .130E-04 6174 .127E-94 eo4e .167E-04 .141E-0·1 
34 • 4 -33.0 o.o 7391 .164E-04 7507 .156E-04 3011 .133E-04 .16BE-04 
36 • 4 -45.0 o.o 7103 .146E-04 6E42 .142E-04 7751 .160E-04 .149E-04 
39 . " -·63. 0 o.o 6149 .124E-04 5344 .120E-04 6171 .127E-04 .124E-04 
45 .4 -99.0 o.o 3CJS'6 .747E-05 362C .725E-05 336C .66?E-05 .714E-05 
50 • 4 -141.0 o.o 2209 ,JJ7E-05 1311 .333E-OS 1640 .300E-05 • 324E·-05 
'51 • 4 -156.0 o.o l:J49 .254E-05 1424 .250E-05 125? .21'7E-OS .241E-05 
52 • 4 -171.0 o.o 1538 .183E-OS 1117 .133E-05 946 .152E-05 .173E-05 
54 • 4 -·201.0 o.o 1101 ,C26E-06 665 .05'7E-06 542 .663E-Ol , 71HE-O~. 



rwu t 79 GEP~EX TEST No,7, 6M 
STACI'~ t1 ~TACt'~ 12 STACI'~ t3 100%tINt~LER65::1e.~s5 

MODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACj(: HT 1.74 tt/S 14.~C H/S 1.74 H/S 14.?0 t1/S 1.63 tt/S 14.04 H/S 
EXIT VEL. 2.32 11/S 1?.9B M/S 2.37 H/S 20.42 tt/S 2.so tt/S 22.oa 111s 
VOL, FLOW .35E-03H3/S +27Et03H3/S • 37E-·03113/S .2?E+03M3/S .35E-03M3/S .27Et03H3/S 
SOURCE STRENGTH .10Et06 .53Et05 .3.SEl-05 
I:ACKGROuttII .e5Ei03 .37El03 +33£103 
CALI~RATION FACTOR .41E-02 .22E·-02 .1SE-02 
STACt:: HEIGHT 39.12 CH 117. Jl. M 3?.12 CH 117.Jl. H 25.40 CH 76.20 H 
STACK DIAMETER L 38 CM 4.14 H 1.41 CM 4.23 H 1.32 CH J.96 M 

SAMPLE v y z RAW CONCENTRATION RAW COHCEtHRATION RAW CONCENTRATION TOTAL CONC. 
PT odh 00 <M> <AREA> ( 1/Mitt > <AREA> ( 1/HtH ) <AREA> ( 1/M*H > ( 1/M*M ) 

~ 1.e 2H,.O o.o 1205 .010E-Ob no • 777E>-06 2831 .5J3E-05 • 22EE-o~: 
3 1.s 201.0 o.o 1388 .123E-OS 940 .12JE-05 4446 .877E-05 .371E-05 
5 1.e 171.0 o.o 1%2 .255E-05 151)'3 .264E-05 6354 .t20E-0·1 .596E>05 
6 1.s 156.0 o.o 3457 .59SE-05 3233 .613E-05 11700 .242E-04 .120E-04 ~ 7 1.e 141 .o o.o 4164 .760E-05 3963 .775E-05 13314 .277E-04 + 143E-·0·1 I 

10 1.s 111.0 o.o 5724 .112E-04 5651 .114E-04 16379 .342E-04 .188E-04 ...... 
12 1.s 99.0 o.o 6'304 .125E-04 6275 .127E·-04 17153 • 359E-04 .203E-01 0 
14 LB 87.0 o.o 6982 .141E-04 7006 .143E-04 179SS .377E-04 .219E-04 0 
16 1.e 75.0 o.o 7409 .152E-04 7552 .155E-04 18673 .391E-04 .232E-Ot 
19 LB 63.0 o.o 7951 .163E-04 8101 .167E-04 19013 .399E-04 .242£-04 
20 LS 51.0 o.o 7990 .164E-04 8195 .169E-04 137$6 .J94E-04 .241E-04 
")") 1. 8 39.0 o.o 0111 .167E-04 02"3 .171E-04 10200 .3C1E-04 .239E-04 21 1.S 27.0 o.o 8125 .167E-04 3257 .170E-04 17037 .J56E-04 .230E-04 
26 LS 15.0 o.o 7%2 .163E-04 0004 .166E-04 1537? .321E-04 .216E-04 
28 1.s 3.0 o.o 7973 .163E-04 3110 .167E-04 14363 .299E-04 .209E-04 
30 1.e -9.0 o.o 7515 .153E-04 7/..09 +15.!..E-04 12545 .260E-04 .lSS'E-0·1 
32 1.s --21.0 o.o 5753 • 113E-04 5716 .11SE-04 3946 .104E-04 .137(·-04 
34 1.e -33.0 o.o 6430 .120E-04 6426 .131E-04 9549 .197£-04 .151E-O~ 
36 1.·a -45.o o.o 5737 .112E-04 St>M .114E-04 8223 .168E-04 .131E-04 
39 1.e -63.0 o.o 4622 • S'11E-05 4666 .«;'27E-OS 6151 .124E-04 .102E-04 
45 1.s -99.0 o.o 2935 .490E-05 2717 .506E-OS 2968 • 562E·-05 .519E-OS 
so 1.e -141.0 o.o 1676 .1e9E-05 12E7 .1'70E-05 1146 .174E-05 .1E7E-05 
51 LS -156.0 o.o 1426 .132E-OS 1024 • H1E-05 804 • USE-05 .130E-05 
52 1.B -171.0 o.o 1222 .e49E-06 701 .OE7E-06 633 .642E-06 .794E-Ol 
54 1. 8 -201.0 o.o 92S .174E-06 473 .222E-06 455 .2&2E-06 .220E-06 



RUH t 100 GEP:EX TEST No.7, 4M 
STACI'~ t1 STACK 12 STACK t'J 100:,1N,t,LER66tt1e,2ss 

HOI•EL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.74 H/S 14.'lB tt/S 1. 74 tVS 14. i;-e H/S 1.63 tt/S 14.04 H/S 
EXIT VEL. 2.32 HIS 19.93 HIS 2. 37 11/!:: 20.42 HIS 2.5~ tt/S 22.oe HIS 
VOL. FLOW .JSE-03113/S .27Et03H3/S .37E-03M3/S .2?Et03tt3/S .35E-03H3/S .27Et03tt3/S 
SOURCE STRENGTH .10Et06 .53Et05 .36Et05 
EAet::GROUND • 72E·l03 .21H03 .12E·J 03 
CALIBRATION FACTOR .41E-02 .22E-02 .15E-02 
STACK HEIGHT 39".12 CH 117. 36 H 39.12 CH 117.36 " 25.40 CH 76.ZO l1 
STACK DIAMETER 1.38 Ctt 4.14 tt 1. 41 CH 4.23 tt 1.32 CH 3.96 H 

SAMPLE x y z RAW CONCEtlTRAT IOt~ RAW COHCENTRATION RAW CONCENTRATION TOTAL CONC. rr <KM> <M> CH> <AREA> ( 1/H*H > <AREA> ( 1/ttt:H > <AREA> ( 1/H*H > ( 1/H*M ) 

2 1.2 216.0 o.o 1019 .6S1E-06 460 .534E-06 700 .l·HE-05 .e6BE-06 
3 1.2 201.0 o.o 1077 .S14E-06 526 .677£-06 1493 .292E-05 .146E-05 
5 1.2 171.0 o.o 1077 .C14E-06 5C3 .7S'9E-06 31?5 .655E-05 .269E-OS 
6 1.2 156.0 o.o 159'7 .201E-OS 1175 .207£-05 7540 .153E·-04 .656E-05 ~ 
7 1. 2 141.0 o.o 1C57 .260E-05 1505 .27~E-OS 10342 .21CE-04 .896E-0'5 I 

10 1.2 111.0 o.o 3054 .535E-05 2355 .5.S9E-OS 16477 .343E-04 .152E-04 I-' 
12 1.2 99.0 o.o 3l..G3 .674JE-05 3502 .726£-05 1875-4 .397E-04 .17SE-04 0 
14 1.2 87.0 o.o 43S1 • S39E·-05 4392 • 901E·-05 20023 .424E-04 .1?8E-04 I-' 
16 1.2 75.0 o.o 5101 .100£-04 5170 .107E-04 21788 .462E-04 .221E-04 
18 1.2 63.0 o.o 5663 .113E-04 5824 .121E-04 22:316 .473E-04 • 23-4E-04 
20 1.2 51.0 o.o 5C58 .110E-04 6068 .126£-04 22365 .474E-04 .23BE-04 
22 1.2 39.0 o.o 6317 .12BE-04 6638 .13SE-04 21757 .461E-04 .241E-04 
2~ 1.2 27.0 o.o 6440 .t31E-04 6760 .141£-04 Z026S' .42S'E-04 .233E-0' 
::?6 1.2 15.0 o.o 6627 .13SE-04 6929 .145£-04 13707 .396E-04 .224E-04 
28 1.2 3.0 o.o 6444 .131E-04 6690 .140E-04 16735 .'354£-04 .207E-O' 
30 1.2 -9.0 o.o 6331 .129E-04 6548 .137E-04 15078 .319E-04 .194£-04 
3~ 1.2 -21.0 o.o 5239 .104E-04 5241 .10CE-04 11237 .237E-04 .149E·-0~ 
34 1.2 -33.0 o.o 5177 .102E-04 5203 .tOBE-04 10272 .216E-04 .142E·-04 
36 1.2 -45.0 o.o 4507 .S6SE-05 4445 .912E-05 7948 .167E-04 .115E-04 
39 1.2 -63.0 o.o 3713 .60.!.E-05 3491 .706E-05 54C5 .114£-04 .843E-05 
45 1.2 -99.0 o.o 1341 .257E-OS 1444 .26SE-OS 1813 .361E-05 .294E-05 so 1.2 -141.0 o.o 969 .566E-06 475 .567E-.06 417 .633E-06 .5eeE-o6 
51 1.2 -156.0 o.o 343 .277E-06 33:3 .271E-06 256 .290E-06 .279E-06 
52 1.2 -171.0 o.o 746 .SSOE-07 215 •• H6E·-OS 155 .746E-07 • 446E·-07 



r<UN t 101 GEP TEST NO. Slh 10M 
CTACI'~ t1 STACK tz STACI< t3 100%,IN,~LER67::1e,270 

ttOI1EL PROTOTYPE HODEL PROTOTYPE HOI•EL PROTOTYPE 
VEL. AT STACK HT 1.74 M/S 1·L17E 11/S 1.74 M/S 14.9E H/S 1,74 H/S 14.?C H/S 
EXIT VEL. 2.32 H/S 19.93 M/S 2.37 H/S 20.42 M/S 2.56 MIS 22.os MIS 
VOL. FLOW .35E-03113/S .27Et03H3/S .37E-OJH3/S .29EtOJH3/S .35£-03113/S .27Et03113/S 
SOURCE STRENGTH • tOEt06 .53Et05 .36Et05 
I:ACt~GROUND .57£103 .11E+03 .60Et02 
CALIBRATION FACTOR .41E-02 .22£-02 .lSE-02 
STACI< HEIGHT 39.12 CH 117. 36 H 3?.12 CH 117.'36 H 39 .12 CH 117.36 Ii STACK DIAMETER 1.38 CM 4.14 H 1.41 CM 4.23 M 1.32 CH 3.96 H 

SAMPLE x y .., RAW CONCENTRATION RAW CONCENTRATIOH RAW CONCENTRATION TOTAL CONC. PT C l<H) <H> (ti> <AREA> ( 1/M*H > <AREA) ( 1/M*H ) <AREA> ( 1/HtH > ( 1/H*H ) 

"') 3.0 216.0 o.o 1540 • 22'3E-·05 1404 .279E-05 963 .205£-05 .236E-05 4 3.0 186.0 o.o 2614 .469E-05 2322 .534£-05 1931 .425£-05 • 494E-·OS 
~. 3.0 156.0 o.o 2020 .516£-05 3on .l27E-05 2127 .46t;'E-05 +539E-05 

' 3.0 141.0 o.o 4505 .901E-05 5101 .107E-04 3627 .SlOE-05 .931E-05 
B 3.0 126.0 o.o 4926 .9?CE-05 5.S53 .ll?E-04 4065 • S'O?E-·05 .104E-01 

11 3,0 105.0 o.o 5646 .116E·-04 6535 .1 JSE-04 4752 .107E-04 .121E·-04 
14 3.0 87.0 o.o 60Ee + 12.SE-·04 ·1005 +150E-04 5175 +116E-04 +131£-0,1 
17 3.0 69.0 o.o 6420 .134E-04 7450 .15SE-04 5521 .124E-04 .139E-04 
20 3.0 51.0 o.o 65c;'l .130£-04 7500 .161E-0-1 5723 .12S'E-04 .143E-M 
22 3.0 39+0 o.o 6736 .141£-04 7678 .163E-04 5331 .131E-04 +145E-04 tiCl 24 3.0 27.0 0. () 6702 +140E-04 7565 .160E-04 5755 .129E-04 .144E-04 I 
26 3.0 1'5.0 o.o 6439 .134£-04 72'51 .154E-04 5'537 .124E-0·4 +13EIE-04 

"""" 28 3.0 3.0 o.o 6202 .129E-04 6947 .147E-04 5322 .119E-04 +132E-04 0 
?O 3.0 -9.0 o.o 5ec2 +122E-04 6553 .13?E-04 5072 .114E-04 .125E-·0·4 N 
"J") 3.0 -·21. 0 o.o 5610 .11 SE-04 6172 .130E-04 4737 .107E·-04 .118E-04 :!1 3,0 -33.0 o.o 5314 .10'JE-04 5 .......... +122E-04 450? .101E-04 .111r-01 J ,, """ 37 3.0 -s1.o o.o 4679 .941E-05 5048 .106£-04 3920 .S76E-05 .962E-OS 
40 ·3. 0 -69.0 o.o 4153 .e21E-05 4441 .nzE-os 3443 .76CE-OS .S42E-05 
43 3.0 -97.0 o.o 3670 • 710E·-05 3313 .7?7E-05 2955 .657E-05 , 723E-05 
46 3.0 -105.0 o.o 2954 .S46E-OS 2979 • 613E·-OS 2312 .511E-05 .560E-05 
49 3.0 -126.0 o.o 2324 .402E-05 2233 .457E-05 1715 .376£-05 .413£-05 
51 3.0 -156.0 o.o 1668 .2S2E-OS 1439 .23.SE-05 1131 .243E-05 .261E-OS 
53 3.0 -186.0 o.o 1150 .133E-·05 C1S' .153£-05 652 .134£-05 .141£-05 
55 3.0 -216.0 o.o S3S .620E-06 439 • 714E·-06 346 .649£-06 .662E-06 se 3.0 o.o 6.0 6209 .12?E-04 6096 .146£-04 5355 .120£-04 .132E·-0,1 
61 3.0 o.o 24.0 6702 .140E-04 7229 .153E-04 5770 .130E-04 .141E-04 
64 3.0 (). 0 42.0 7323 .155E-04 7l~2 .162E-04 62017 .141E-04 .1 S3E-o.1 
67 3.0 o.o 60.0 7932 .169E-04 7983 .169E·-04 6727 .151£-04 .163E·-04 
70 3.0 o.o 7e.o Cl..41 +1B5E-04 8342 .177E-04 7367 .166E-04 .170E-o~ 
73 3.0 o.o 96.0 9284 .200£-04 3597 .183£-04 1977 .lBOE-04 .1S7E-04 
75 3.0 o.o 108.0 9400 .202E-04 0535 .1C1E-04 S040 +181£-04 .lCSE-04 
77 3.0 o.o 120.0 9657 .208E-04 8560 .182£-04 8225 .105E-04 .192E-·04 
79 3.0 o.o 132.0 97171 .211E-04 84CO .1eoE-04 8307 .!SS'E-0·4 .193E-O·:l 
Bl 3.0 o.o 144.0 9039 .195E-04 7710 .164E-04 7710 .174E-04 .177E·-04 
fH 3.0 o.o 162.0 9252 .1?'7E-04 u...oo .161E-04 7?07 .178E-04 .179E-·O~ 
87 3.0 o.o 1ao.o 8414 .lSOE-0-4 6576 .139E-04 7105 .160E-04 .159E-04 
91 3.0 o.o 204.0 6569 .137E-04 4032 .102E-04 5434 .122E-0-4 .120E-04 
94 3.0 o.o 222.0 5320 .10?E-04 3725 .77SE-OS 4420 .990E-05 .94SE-05 
98 3.0 o.o 249.0 3450 .660E-OS 2215 .453E-05 2654 .589E-OS .565E-05 

102 3.0 o.o 2es.o B'lS .30?E-05 1050 .203E-05 1332 .2S?E-05 .265£-05 



RUH I 102 GEP TEST NO. SS, lOH 
STACK tl STACt~ t2 STACK t3 100~!, IH,BLER6B::1a,27o 

MOitEL PROTOTYPE t10D£L PROTOTYF'C HODEL PROTOTYPE: 
VEL. AT STACK HT 1.74 HIS 14.9S H/S 1. 74 H/S 14.9S H/S 1.74 HIS 14.98 IVS 
t:XIT V£L • 2.32 H/S 19.li'S H/S 2.37 t1/S 20.4:;! t1/S 2.56 H/S 22.oe H/S 
VOL. FLOW .35E-03H3/S .27E+03tt3/S .37E-03t13/S .29Et03H3/S • 35E·-03113/S .27E+03M3/S 
SOURCE STRENGTH .10H06 .53Et05 .36E+05 
BACKGROUNt1 .67E+03 .lSEl-03 .12E+03 
CALIBRATION FACTOR .41E-02 .22£-02 .15E-02 
STACt:: HEIGHT 39.12 CH 117. :u. 11 39.12 CH 117. 36 H 39.12 CH 117.36 H 
STACK DIAMETER 1.38 CH 4.14 11 1.41 CH 4.23 H 1.32 CH 3.96 M 

SAMPLE x y z RAW CONCEtHRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT (1\11) <M> 00 <AREA> ( 1 /tt;tt ) <AREA> ( 1/tU:H > <AREA> ( 1/M*H > ( 1111*11 ) 

2 3.0 216.0 o.o 1403 .167E-05 1175 .:;!14E-05 eN, .160E-05 .1El1E-05 
4 3.0 186.0 o.o 1992 .302E-05 0 .OOOE+OO 0 .OOOEtOO .982E-06 
6 3.0 156.0 o.o 2069 .320E-05 2101 .41JE-05 1450 .302E-05 .346£-05 
7 3.0 141.0 o.o 3499 .~47E-05 3?41 .S09E-05 27.!.1 .tOOE-05 .6SEE-05 s 3.0 126.0 o.o 3337 .7J6E-05 442? .914E-·05 3118 .6S1E-05 .779E-OS 

11 3.0 105.0 o.o 4626 .?OSE-05 5306 .110E-04 J7'JO .CJSE-05 .S'SOE-05 
1't 3.0 87.0 o.o 5164 .lOJE-04 5966 .124['.--04 4315 .952E-OS .lOSE-04 
17 3.0 69.0 o.o 5603 .11'JE-04 6542 .137E-04 4745 .lOSE-04 .119E-04 
20 :?. 0 51.0 o.o 6006 .122E-04 7006 .147E·-04 5114 .113E-·04 .128E-04 
22 :?.O 39.0 o.o 6203 .127E-04 7~04 .151E-04 5309 • UCE-04 .132£-04 ~ 
24 3.0 27.0 o.o 6223 .127E-04 7236 .152E·-O·• 5345 .119E-O•\ .133E-04 I 
26 J.O 15.0 o.o 6214 .127E-O·• nos .151E-04 5201 .117E-04 .132E-0·1 ..... 
29 3.0 3.0 o.o 6130 .125E-04 7110 .149E-04 5233 .116E-04 .130£-04 0 
30 3.0 -9.0 o.o 6049 .123E-04 6S'C4 .14~E-04 5162 .114E-04 .12eE-0·1 w 
32 3,0 -21.0 o.o 5642 .114E-04 6473 .135E-04 4840 .107E-04 .119E-·04 
34 3.0 -33.0 o.o 5730 .11GE-04 6570 .137£-·04 409() .1om:-04 .121E-01 
37 3.0 -s1.o o.o 5241 .105E-04 5900 .123£-04 H14 .975£-05 .109£-04 
40 3.0 -69.0 o.o 4630 .906E-05 5123 .106E-O·• 3S61 .MS'E-05 .942£-05 
43 3.0 -97.0 o.o 3930 .746E-05 4247 .S75E-05 J24S • 710E-05 .779E-05 
46 3.0 -1os.o o.o 3392 .622E-05 3546 .724E-05 2713 .539E-05 .647E-05 
49 3.0 -126.0 o.o 2e20 • 4?1E-05 2c2e .570E-05 21ce .-H.?E-05 .511E-05 
51 3.0 -156.0 o.o 2127 .J33E-05 1950 .301£-05 1553 .325E-05 .347E-05 
S3 3.0 -·1£6.0 o.o 1511 .1 ?2E-05 1211 .222E-05 %0 .1?JE-05 .202E-05 
55 3.0 -216.0 o.o 1051 .S65E-06 683 .103E-05 546 .967E-06 .974E-06 
se 3.0 o.o 6.0 6133 .125E-04 70~3 .14CE-04 5245 .116E-0·4 .131)(-04 
61 3.0 o.o 24.0 6405 .131E-04 7170 .lSOE-04 5457 .121E-04 .13SE-04 
64 3.0 o.o 42.0 6888 .142E-04 7494 .157£-04 5337 .131E-04 .144E-04 
67 3.0 o.o 60.0 7592 .15CE-04 7?24 .167E-04 6494 .145E-04 .157E·-0·4 
70 3.0 o.o 78.0 8275 .174E-04 8260 .174E-04 7037 .157E-04 .168E-04 
73 3,0 o.o 96.0 S660 .1SJE-04 CJC4 .1 nE-·0·4 7410 .165E-04 .175E-O~ 
75 3.0 o.o 1oe.o 8753 .1S5E-04 3329 .175E-04 7535 .16SE-04 .176E-04 
77 3.0 o.o 120.0 CC57 .1S7E-04 C:.?21 .173E-04 7613 .170£-04 .177E-Oll 
79 3.0 o.o 132.0 9373 .199E-04 8438 .173E-04 BOJS .tSOE-04 • lSSE-·04 
61 3.0 o.o 144.0 87?2 .1e6E-04 7758 .163E-04 7547 .169E-04 .172E-O,~ 
84 3.0 o.o 162.0 8997 .191E-04 7669 .161E-04 7627 .170E-04 .174E-04 
B7 3.0 o.o 1eo.o 8409 .177E-04 6895 .144E-04 7115 .159E-04 .160E·-04 
91 3.0 o.o 204.0 6951 .144E-·04 5374 .llZE-04 5$10 .1Z9E-04 .12EE-O·' 
94 3.0 o.o 222.0 5700 • llSE-04 4187 .S62E-05 4764 .105E-04 .102E-04 
98 3.0 (). 0 249.0 4105 .7Si,E-0'5 2746 .SSZE-05 3254 • 711£-05 .t.SOE-OS 

102 3.0 o.o 285.0 2335 .380E-05 1301 .2S9E--OS 1663 .3SOE-0'5 • 3213E··05 



RUN t 103 OEf' TEST tlO. S3, !OM 
STACI".: tl STACt: t2 STACt~ t3 100~!' IN,ELER69:!18~270 

MOitEL PROTOTYPE HOitEL PROTOTYPE MOI•EL PROTOTYPE 
VEL. AT STACI'; HT 1.74 M/S 14.S'E M/£ 1.74 M/S 14.'.;'0 H/S 1.74 H/S 14.<70 M/£ 
EXIT VEL. 2.32 M/S 19.93 M/S 2.37 H/S 20.42 M/S 2.56 M/S 22.os MIS 
VOL. FLOW .35E-03M3/S .27E+03M3/S .37E-03M3/S .29E+03M3/S .35E-03M3/S .27Et03M3/£ 
SOURCE STRENGTH .10E+06 .53Et05 .3~Et05 
:E:Act;GROUND • E3E+03 .32E103 .30H03 
CALIBRATION FACTOR .41E-02 .22E-02 .15E-02 
ST?'ict: HEIGHT 39.12 CM 117.36 11 39.12 CH 117.36 M 3S'.12 CH 117. 36 M 
STACK ItIAMETER 1.38 CM 4.14 M 1.41 CH 4.23 H 1.32 CM 3.96 M 

SAMPLE x y z RAW CONCENTRATION RAbJ CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT < r.M > <M> CM> <AREA> ( 1/M*M > CARE A> ( 1/H*M > < AF:EA > ( 1/M*M > ( 1/MtM > 

2 3.0 216.0 o.o 1766 .21'5E-05 1522 .25'.;'E-05 1139 .1S'1E-0'5 .222E-05 
4 3.0 186.0 o.o 2499 .382E-05 2495 .46SE-05 1313 • 344E-05 .400E-05 
t. 3.0 156.0 o.o 23c;'3 .350E-05 2300 .443E-05 1n4 .324E-0'5 .377E-0'5 
7 3.0 141. 0 o.o 3816 .6B4E-05 4191 .B33E-05 3017 .613E-05 .714E-05 
8 3.0 126.0 o.o 4152 .761E-05 4.!.~5 ,c;>41E-05 3366 .i!.s'7E-0'5 .1302E-05 

11 3.0 105.0 o.o 4921 .937E-05 5.S45 .115E-04 4066 • 856E·-05 .983E-05 
14 3.0 E7.0 o.o 5511 .107E·-04 6386 .130E-04 H42 .S'E7E-0'5 .112[-04 
17 3.0 69.0 o.o 5917 .116E-04 6927 .142E-04 5027 .107E-04 .122E-04 
20 3.0 51. 0 o.o 6330 .12l.E-04 7424 .153E-04 5430 .117E-04 .132E-04 

t:7::I 22 3.0 39.0 o.o 6427 .123E-04 7545 .15'5E-04 5518 .119E-04 .134E-04 
24 3.0 27.0 o.o 6501 .130E-04 7596 .157E·-·04 5565 .120E-04 .136E-04 I 
2t.· 3.0 1'5.0 o.o 6420 .12CE-04 7476 .154E-O·' 5'510 .1 lCE-04 .134E-0·4 fo-1 

0 28 3.0 3.0 o.o 6137 .123E-04 7172 .147E-04 5205 .113E-04 .12SE-04 ~ 30 3.0 -9.0 o.o 6040 .ll?E-04 69::.6 .143E-04 '516? .111E-04 .125E-04 
32 3.0 -21.0 o.o 5427 .105E-04 6173 .126E·-04 4610 .979E-OS .llOE-04 
34 3.0 -33.0 o.o 5552 .lOCE-04 6300 .12~E-04 4nrn .lOlE-04 .113E-M 
37 3.0 ... 5i.o o.o 4989 .952E-OS 5560 .113E-04 4161 .877E-05 ,988E-05 
40 3.0 -69.0 o.o 4348 .B06E-05 47H .'.;'51E-OS 35<72 .748E-0'5 .B37E-05 
43 3.0 -87.0 o.o 3762 .672E-OS 4007 .793E-OS 3062 .62SE-05 .699E-05 
46 3.0 -105.0 o.o 3071 .S13E-0'5 3166 .£.12E-05 2415 .4C1E-05 .537E-05 
49 3.0 -126.0 o.o 2532 .390E-OS 2485 .466E-05 1911 .367E-05 .409E-05 
51 3.0 -156.0 o.o 1 «;'34 .253E-05 17'33 • ::rn.1E-05 135<7 .241E-0'5 .267E-05 
53 3.0 -136.0 o.o 1422 .136E-05 1103 .169E-05 887 .134E-05 .147E-·05 
55 3.0 -::16.0 o.o 1046 .499E-06 638 .6Cl.E-06 51C .504E-06 , St..SE- 06 
58 3.0 o.o 6.0 6208 .123E-04 7123 .146E-04 5231 .113E-04 .123E-04 
61 3.0 o.o 24.0 6403 .12CE-04 7175 .147E-04 547C .llDE-0·' .131E-O~ 
64 3,0 o.o 42.0 6798 .137E-04 noo .152E-04 5336 .126E-04 .13SE-04 
t:,.7 3.0 o.o 60.0 7425 .151E-04 77C4 .161E-·01 6412 .13'i'E-04 .lSOE-04 
70 3.0 o.o 78.0 BOBO .166E·-04 3113 .168E-04 6943 .151E-04 .162[-04 
73 3.0 o.o 96.0 1500 .1'54E-05 -;'~6 .131E-05 902 .13BE-05 .140E-05 
75 3.0 o.o 108.0 9143 .190E-04 3612 .178E·-04 7920 .173E-04 .181E-0·4 
77 3.0 o.o 120.0 9271 .193E-04 C579 • 17CE-04 SOlE .175E-04 .1B2E-·04 
79 3.0 o.o 132.0 9557 .200E-04 3653 .17?E-04 8210 .1SOE-04 .186E·-04 
81 3.0 o.o 144 .o 9111 .l'i'OE-04 90l1 • lCCE-04 7CE1 .172E-04 .1B3E-O-'l 
84 3.0 o.o 162.0 9196 .192E-04 7346 .162E-04 7931 .173E-04 .175E-0·1 
87 3.0 o.o lEO,O E617 .17CE-O-'\ 7073 .145E-0·1 7367 .161E-04 .161E-01 
91 3.0 o.o 204.0 7727 • 1 SSE·-04 5972 .122E-04 6506 .141E-04 .140E-04 
94 3.0 o.o 222.0 6454 .12<7E-04 4nE .~63E-05 S37E .115E-04 .113E-04 
98 3.0 o.o 249.0 4335 .B14E-05 3063 • 590E-·05 3529 • 734E·-05 • 710E-·05 

102 3.0 o.o 2c5.o 26-42 .415E-05 1l.50 • 28l.[ .. '05 1S'37 .373E-05 .357E· 05 



RUN t 104 GEf' TEST NO.ss, 10t1 
STACt-: t1 STACI'~ t2 STACt~ t3 1ooz,IN1DLER70!11e,270 

HODEL PROTOTYPE HODEL PROTOTYPE MOD CL f'ROTOTYf'E 

VEL. AT STACK HT 1.74 H/S 14.90 tt/S 1.74 H/S 14.93 MIS 1.74 H/S 14.98 MIS 
EXIT VEL. 2.J2 H/S 1?.9B tVS 2.37 M/S 20.42 M/S 2.56 M/S 22.00 tt/S 
VOL, FLOW .3SE-OJM3/S .27E+03M3/S .37E-03tt3/S .29Et03M3/S .3SE-03M3/S .27Et03M3/S 
SOURCE STRENGTH .10H06 • 53[-}05 • 3.!.E+OS 
ItACKGROUND • 77Et03 .34Ef0'3 .24Et03 
CALIBRATION FACTOR .HE-02 .22£-02 .15E-02 
STACK HEIGHT 39.12 CH 117. 36 M 39.12 CM 117. 36 H 39.12 CH 117.36 M 
STACI<: DIAMETER 1.JC CM 4.14 t1 1.41 CH 4.23 M 1.32 CM J.S't. tt 

SAMPLE x y z RAW COHCEtHRAT I ON RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT <t:M) < M > <M> <AREA> ( 1/HtM > <AREA> ( 1/t1*M > <AREA> ( 1/tU:.M ) ( 11t1*H ) 

2 3.0 216.0 o.o 1816 .239£-05 1649 .2S3E-05 1202 +21SE-05 .247£-05 
4 3.0 186.0 o.o 2814 .467£-05 3010 .57SE-05 2113 .425E-05 .4S'1E-05 
6 3.0 156.0 o.o 2530 .402£-05 2572 .401E-OS 1356 .367E-05 .418E-05 
7 3,0 141.0 o.o 4767 • 91·~E-05 5363 +100E-04 3054 .e20E-05 .941E-OS 
a 3.0 126.0 o.o 5197 .101E-04 5939 .121E-04 4297 .921E-05 .lOSE-04 

11 3.0 105.0 o.o 5835 , 116E-04 6705 .137E·-04 4860 .105£-04 .120E-04 
1 "t 3.0 C7.0 o.o 623e .125E-04 7110 , H7E-04 5253 .114[-04 .129E-04 
17 3.0 69.0 o.o 6633 .1JSE-04 7678 .153E-04 5655 .123£-04 .139E-04 
20 3.0 51.0 o.o 6741 .137E- 04 7713 .157E-04 5731 .125E-04 .140E-04 
22 3.0 39.0 o.o 6775 .137E-04 7745 .159£-04 5777 .126E-04 .141E-04 t;J:j 

24 3,0 27.0 o.o 6600 .13-:!E-04 7512 .154E-04 55% .122E-04 .137E-O·~ I 
26 3.0 15.0 o.o 6509 .131£-04 73..SS .151E-04 5544 .120E-04 .135E-04 """" 28 3.0 3.0 o.o 6424 .12?E-04 nJs .14CE-04 54S~ .119E-04 .133E-04 0 
30 3.0 -9.0 o.o 6137 .123E-04 ..SS63 .140E-g4 5223 .113E-04 .126E-04 V1 

32 3.0 -21.0 o.o 54?0 .10CE-04 6040 .123E- 4 4£.64 .100E-04 .111E-04 
31 3.0 -33.0 o.o 5420 .106£-04 5913 .120E-04 4583 .986E·-05 .109£-04 
:!7 3.0 ·-~H .o o.o 4925 .?50E-05 5236 + 105E-04 4126 .C82E-05 • S'6·~E-05 
40 3.0 -69.0 o.o 4399 .SJOE-05 4570 • 911E·-05 3641 .772E-OS ,S39E-05 
43 3.0 -e1.o o.o 37?3 .691E-05 3C01 • 745E·· 05 30l.'7 .642E-05 .694E-OS 
46 3.0 -105.0 o.o 3292 .S77E-OS 3225 .622E-05 2.Sl4 .539E-05 .SSOE-05 
49 3.0 -126.0 o.o 2614 .421E-05 2446 .454C·05 1998 .399E-05 .425E-OS 
51 3.0 -156.o o.o 1993 .27?E-05 174£. • 303E-·05 1405 .264E-05 .2E3E-05 
53 3.0 -1s6.o o.o 1519 .1'71E·-05 1170 • lSOE-05 961 .164E·-OS .171E-05 
55 3.0 -216.0 o.o 10~0 .726E-06 6 ... .., • 746E-06 570 .74S'E-Of- • 7HE··06 ...... 
59 3.0 o.o 6 ,t;) 6377 .12SE-04 7127 .1 ... 6£-04 5441 .11aE-04 .131£-04 
61 3.0 o.o 24.0 6036 .13'7E-04 7407 .152E-04 5843 .127E-04 • HOE-0-1 
6l 3.0 o.o 42.0 7199 .147E-04 7569 .156E··04 6165 .1JSE-04 .146E-04 
t;_.7 3.0 o.o 60.0 eoe1 .167E-04 C140 .16CE-04 6009 .151E-04 .162E-0-1 
70 3.0 o.o 7S.O 8821 .1B4E-04 8621 .17SE-04 7573 .166£-04 .176E-04 
75 3.0 o.o 1os.o 9373 .197E-04 C7C5 .1E2E-04 0105 .17?E-04 .1e6E-M 
77 3.0 o.o 120.0 9560 .201E-04 8738 .181E-04 9274 .1S2E-04 .lSSE-04 
79 3.0 o.o 132.0 9832 .207E-04 C791 • te2E-04 8475 .1C7E-04 .192E-O·~ 
81 3,0 o.o 144.0 9250 .194E-04 8087 .167E-04 7919 .174£-04 .178E-04 
84 3.0 o.o 162.0 9423 .19BE-04 7953 .164E··04 8059 .177E-04 .179£-04 
87 3.0 o.o 180.0 EEt.4 .105£-04 7229 .140E-0·1 7547 .166E-0·1 .166E-04 
91 3,0 o.o 204.0 7082 .144E-04 5490 .111E-04 5915 .129E-04 .128E-04 
94 3.0 o.o 222.0 5556 .109E-04 411'3 .DtJE-05 4564 .S'82E-05 .960E-05 
99 3.0 o.o 249.0 3814 .696£-05 2679 , S04E-·05 3723 .791E-05 .661E-OS 

102 3.0 o.o 2cs.o 21E6 .323£-05 1'359 • 220E···05 1527 .2'72E-OS .277E-05 



RUN t 105 OEP TEST tlo.se, SH 
STACt~ t1 STACI'~ t2 STACr: t3 1ooz,1tt,ELER71::1a,270 

ttOitEL PROTOTYPE HODEL PROTOTYf•E HODEL PROTOTYPE 
IJEL. AT STACI<: HT 1.74 H/S 14.78 H/S 1.74 H/S 14.'JE H/S 1.74 H/S 1·4.?C H/S 
EXIT VEL. 2.32 M/S 19.913 tt/S 2.37 tt/S 20.42 HIS 2.56 HIS 22 .oe 1vs VOL. FLOW • 3SE·-03t13/S .27Et03t13/S • 37E·-0'3t1'3/S .29Et03H3/S .3'5E-03H3/S .27Et03H3/S 
SOURCE STRENGTH .10Et06 • S3E·t05 .3~E+05 
[:ACl'~GROUtrn .71E·t03 .24E·l03 .12E·•03 
CALIBRATION FACTOR .43E-02 .23E·-02 .16E-02 
STACr: HEIGHT 3S'.12 CH 117. 36 t1 '3'7.12 CH 117. 36 tt 3S'. 12 Ctt 117.36 t1 
!HACK [llAHETER 1.33 CM 4.14 M 1.41 CM 4.23 tt 1.32 CH 3.96 M 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL COHC. PT <KM> < M) <H> <AREA> ( 1/H*H > <AREA> ( 1/H::C:H ) <AREA> ( 1/H*M ) ( 1/M*M ) 
~ 1.s 216.0 o.o 942 .5SOE-06 402 .'37CE-06 344 .536E·-06 .486E-06 
4 1.5 186.0 o.o 996 .6SOE-06 601 .S30E-06 418 .713E-06 .743E-06 
6 1.s 156.0 o.o 100'7 .712E-06 771 .121E-05 45E • eoCJE-ot. .91SE-06 7 1.s 141.0 o.o 1793 .260E· .. 05 1372 .371E-05 1109 .237E-05 .291E-05 e 1. ~; 126.0 o.o 1031 • 26?E-·05 Z029 .407E-OS 11C6 .255E-05 .312E-05 

11 1.5 105.0 o.o 2742 .489E-05 3530 .7SSE-05 2032 .457E-05 .572E-05 14 1.5 87.0 o.o 3421 .65:SE-05 4646 .100E-04 2700 .617E-05 .761E-05 
17 1. s 69.0 o.o 4117 .S21E-05 5702 .124E-04 3334 .769E-05 • 949E·-05 
20 1 .5 51.0 o.o 451!.e • 930E>-OS 6431 .140E-04 3767 .enE-os • lOCE-0·~ ., .... 1.5 39.0 o.o 4SS5 .101E-04 6922 .152E-04 4051 .940E-05 .116E-04 td :!4 1.s 27.0 o.o 4N2 .102E-04 7073 .155£-0 .. 'l 40?0 .S'SlE-05 .lleE-04 I 
26 1.s 15.0 o.o 5031 .lOSE-04 7267 .159E-04 4219 .930E-OS .122E·-04 I-' 2e 1. s 3.0 o.o 5007 .105E-04 71CJ7 .150E-·O·• 424? .S'CCE-05 .121E-04 0 
30 1. s -9.0 o.o 4876 .lOOE-04 6SS9 .151E-04 4102 .953E-05 .116E-04 °' 7~ 1.5 -21.0 o.o 4423 .CS'SE-05 6135 .134E-04 3606 .053E-05 ,103E-O~ 34 1. 5 -33.0 o.o 4147 .B2SE-OS 5658 .123E-04 3417 .739E-05 .954E-05 ., .... _; 1.s -51.0 o.o 34C5 • 6e.OE-05 4L.9'7 .lOlE-04 2810 .643E-05 .779E-05 
40 1.5 -69.0 o.o 2901 .527E-05 3773 .S03E-05 2271 .51SE·-05 .619E-05 
4::! 1.5 -e7.o o.o 2217 .36JE-05 2512 .SHE-OS 1554 .343E-05 .40S'E-OS 
46 1.5 -1os.o o.o 1622 .219E·-05 1676 .327E-OS 1056 .224E-05 .25SE-05 
49 1.s -126.0 o.o 11e7 .114E-05 1021 .170E-05 633 .123E-05 .13S'E-05 
51 LS -156.0 o.o 859 • 3SOE·-06 506 .614E-06 306 .445E-06 .473E-06 
~e 1.5 o.o 6.0 '51172 .lOCE-04 7~3C .159E-O-' 4370 .102E-04 .123E-t.H 
61 1.5 o.o 24.0 6340 .136E-04 0305 .103E-·04 5415 +127E-04 .149E-04 c -4 1.5 o.o 42.0 eo92 .170E-04 «;'!HS .217E-04 6944 .163E-04 • te7E-<H 
67 LS o.o 60.0 10009 .224E-04 11388 .253E-04 8636 .204E-04 .227E-04 
70 1 • '5 o.o ?e.o 12767 .2'71E-04 13513 .301E-04 110?9 • 26.3E-04 , 2SSE-O·~ 
73 1.5 o.o 96.0 15194 .349£-04 1·1869 .332E-04 13271 .315E-04 .332E-04 
75 1.S o.o 108.0 16638 .384£-04 15728 • J51E-O·• 1456? • 346E-O·' • 360E-O·~ 
77 1.s o.o 120.0 17148 .396E-04 15588 +348E-04 14956 .355E-04 .366E-04 
79 1.s o.o 132.0 182£5 .424E-04 1sen .355E-04 15719 .37CE-04 .385E-04 
Bl 1. s o.o 144 .o 17381 .402E-04 14401 .321E-04 15101 .35SE-04 .360E-04 
84 1.5 o.o 162.0 16120 .372E-04 12505 .2eoE-04 13S'30 .330E-04 .326E-M 
87 1.s o.o 1BO.O 13255 .302£-04 9864 .218E-04 11441 • 271E··04 .263E-04 
91 1,5 o.o 204.0 11!.5 .lO?E-05 539 .6C9E-06 707 .140E-05 .105E-05 
94 1. 5 o.o 222.0 5197 .lOSE-04 3374 • 711E-05 4230 .995E-05 • 925E-·05 
98 1. 5 o.o 249.0 2399 .40lE-OS 13.SC .257E-05 1720 .3C3E-05 • 347E-05 

102 1.5 o.o 285.0 9SS .661E-06 422 .424E-06 448 • 7SSE··06 .619E-·06 



RUN t 106 GEF' TEST NO.ss, 2.SM 
nACK t1 STACK t2 STACK t3 100:,rN,BLER72::1e,270 

HODCL F'ROTOTYrE MODEL PROTOTYPE t10Dt:L PROTOTYPE 
VEL. AT STACK HT 1.74 H/S 14.93 H/S 1.74 t1/S H .9S H/S 1.74 HIS 14 .93 HIS 
EXIT tJEL Z.32 H/S 19.?C H/S 2.37 H/S 20.42 H/S 2.56 HIS 22.oe H/S 
VOL. FLOW .3SE-03M3/S .27Et03H3/S .37E-03tt3/S .29E•03H3/S .35E-03H3/S .27Et03M3/S 
!:iOURCE STRENGTH .10Et06 • 53E·•os .36Ef.05 
:C:ACKGROUND • 70E·J 03 .1?E103 .15E->03 
CALIBRATION FACTOR • 43E-02 .23E·-02 .16E-02 
ST1~CK HEIGHT 3.S'.12 CM 117. 3.!;. H 3?.12 CH 117.3£. t1 3S'.12 CM 117. 36 H 
STACK DIAMETER 1.38 CM 4.14 H 1. 41 CH 4.23 M 1. 32 CH 3.96 tt 

SAMPLE v y z RAW CONCENTRATION RAW CONCEtlTRAT ION RAW CONCENTRATION TOTAL CONC. 
f'T n:ti> <M> <M> <AREA> ( 1/H*H > < t'1REA) ( 1/H*H ) <AREA> ( 1 /HUt > ( 1/M*M ) 

11 .e 105.0 o.o 4716 .521E-06 sn .?20E-06 352 .4El3E-06 • 6·l47E-06 
14 .s 87.0 o.o lOSB .9J6E-06 ?SJ .130E-05 529 .907E-06 .123E-05 
17 .e 69.0 o.o 1200 • 121E-·05 1472 .2?1E-05 t.?2 .lJOE-05 .1S3E-05 
20 ,g 51.0 o.o 1HS .130E-05 2072 .427E-05 952 +1?2E-05 .269E-OS 
~~ .s 39,0 o.o 1533 .Z01E-OS ~""'...,""' 44J' .473.E-OS 1035 .212E-05 .299E-05 
24 .s 27.0 o.o 1638 .226E-05 2517 .528E-OS 1128 .234E-OS .333£-05 

~ 26 .a 15.0 o.o 1318 +270E-05 2S23 .5?7E-05 12?6 .274E·-OS .385E-05 I 28 .e 3.0 o.o 1932 .297E-05 29'71 .635E-OS 13S'O .297E-05 • 4UE-05 
"""" 30 .s -9.0 o.o 1950 .301E-OS 3018 .642E-05 1434 .307E-05 .421E-05 0 

32 .a -21.0 o.o 1848 .277E-OS 2755 .se2E-OS 1347 .286E-OS .3e6E-05 ...... 
34 .a -33.0 o.o 1855 .279E-05 2648 .S53E-OS 1304 .276E-OS • 374£-05 
37 .8 -51.0 o.o 1514 .196E-05 2104 .434E-05 1020 .200E-0'5 .283E-05 
40 .a -69.0 o.o 1271 .lJSE-05 1556 .310E-05 761 +146E-05 .200E-05 
43 .a -87.0 o.o 1063 .enE-06 179 .17'i'E-·05 517 .e7EE-06 .119E-05 
46 .a -105.0 o.o 831 .316E-06 599 .?34E-06 323 .414E-06 .562E-06 
58 .e o.o 6.0 21e0 ,357E-OS 3400 .noE-05 1652 .3'5'7E-05 , 48t.E-05 
61 .a o.o 24.0 4102 • B21E·-05 6377 .140£-04 3432 .705E-0'5 • lOlE·-04 
61 .e o.o 42.0 7407 .162E-O·' 10787 +240E-04 6HS' .151E-04 +lESE-04 
67 .s o.o 60.0 13398 .306E-04 17721 .397£-04 11941 .2S2E-04 .330E-04 
70 .c o.o 1e.o 23316 .545E-04 27261 .614£-04 20C'72 .496E-0·1 • 553E-0-1 
73 .s o.o 96.0 354'51 .S38E-04 36116 .S14E-04 31713 .75'5E-04 .S03E-04 
75 .c o.o 108.0 41829 .992£-04 3'i'S'6E .?02E-04 37965 .S'OSE-04 .932E-04 
'?7 .s o.o 120.0 41164 .976E-04 36639 .S26E-04 37192 .SS6E-04 .S95E-04 
79 .e o.o 132.0 19405 .451£-04 15460 .3HE-04 1nie .40EE-04 .401£-04 
81 .8 o.o 144.0 45083 .107E-03 33673 .759E-04 40019 ,9'54E-04 .924E-04 
84 .e o.o 162.0 32209 • 760E-04 22714 .511E·-O~ 29215 .695E-Oi .652E-04 
87 .s o.o 180.0 17511 .405E-04 11199 .2SOE-04 15691 .372E-04 .340E-04 
9,~ .e o.o 222.0 207-1 .331E-05 ?96 +1E'3E-0'5 1607 .34?E-05 .2e6E-OS 
99 .a 0. () 249.0 800 .241E-06 267 .181£·-06 276 .349E-06 .256£-06 

102 .e o.o 2C'5.0 779 .191E-06 270 .1CCE-06 237 .20EE-06 .195£-06 



RUN t 107 GEP TEST No.ss~ 2.5M 
STACt~ t1 STACt~ t2 STACK t3 100%,IN1DLER73!!1B,270 

MODEL PROTOTYF'C MODEL PROTOTYPE MODEL f'ROTOTYPE 

VEL. AT STACK HT 1.74 11/S 14.'JE~ H/S 1.74 M/S 14.9C tt/S 1.74 H/S 14.S'FJ M/S 
EXIT VEL. 2.32 MIS 19.98 M/S 2.37 11/S 20.42 11/S 2.56 11/S 22.os MIS 
VOL, FLOW .3SE-03t13/S .27Ef03M3/S • '37E-o::rnJ/S .29Et03113/S .35E-031i3/S .27E+03H3/S 
SOURCE STRENGTH .10Et06 .S3Et05 .36E+05 
BACKGROUND • 73Et03 .23H03 .21Et03 
CALIBRATIOH FACTOR .43E-02 .23E-02 .16E-02 
ZTi'lCK HEIGHT 39.12 CM 117. 36 M 39.12 Ct1 117. 36 M 39 .12 CH 117. 36 M 
STAn: ItlAMETER 1.3:3 CM 4.14 H 1. 41 CH 4.23 H 1.32 CH J.96 M 

SAMf'LE x y ... RAW CONCENTRATION F:AIJ CONCENTRATION RA~J CONCEtHRATION TOTAL CONC. 
PT ( ~~M) <M> <H> (AREA> ( l/MiM > <AF:EA> ( 1 /H;tM ) <AREA> ( 1 /11*M ) ( 1/M*M > 

6 .8 1 Sl· .o 132.0 7'53 .t.27E-07 :!4;'£} .161E-06 "\l'\t" "-"-I .407E-07 • E9'5E·-07 t= ..., .8 141.0 132.0 1102 .904E-06 756 .120E-05 526 .7S1E-06 .956E-06 I 
b .8 126.0 132.0 1704 .236E-05 1£.17 .315E-OS 1002 .1ElS'E-05 .24ElE·-OS ...... 

11 .a 105.0 132.0 4393 .S84E-OS 4926 .106E·-04 3323 • 744E·-05 .901E·-05 0 
1 ·1 .c C7.0 132.0 11044 .24?E·--04 12072 • 2l·CE-04 9077 .212E-04 .2-HE-04 00 
17 .s 69.0 132.0 22709 .530E-04 22399 • 514E-04 19369 • 4SSE·-04 .'501E-04 
:!O .c 51.0 132.0 36211 .e56E-04 33E77 .76'3E-04 31£.CZ • 753E-04 .790E·01 
22 .s 39.0 132.0 42135 .999E-04 33249 .S62E-04 37217 • S35E·-0·1 .914E-04 
2~ .8 27.0 132.0 44626 .lOlE-03 3n24 .002E-04 40067 .S''53E-01 .963E-04 
:?6 .a 15.0 132.0 42918 .102E-03 36641 .S2SE-04 38972 .927E-04 .921E-04 
:?S .8 3.0 132.0 39706 .940E-04 32045 • 721E--0·14 36059 +857£-04 .B37E--04 
20 .e -9.0 132.0 34255 .eOCJE-04 26'716 .600E-04 31010 • 737E-·04 .713E-04 
34 .s --33.0 132.0 19876 .462E-04 13974 .312E-04 17777 .420E-04 .396E-04 
37 .a -51.0 132.0 10410 .234E-04 7031 • lSSE·-04 9186 .21SE-04 .200E--04 
40 .s -69.0 132.0 4539 .919E-OS 3039 .637E-OS 3870 .S75E-OS .807E-05 
43 .e -·87 .o 132.0 2241 .365E-OS 1352 .255E-OS 1647 .343E-05 .320E-05 
46 .8 -105.0 132.0 1080 .SSlE-06 517 .657E--06 577 .S73E-06 .791E-06 
49 .e -126.0 132.0 753 .627E-07 267 • 907E-·07 23S' .646E-07 • 730E·-07 
79 .a o.o 132.0 37669 .891E-04 30279 .681E-04 34013 .809E-04 .791E-04 



RUU t 108 GEP TEST NO.ss, 5M 
!:;TACK t1 STACK t2 !HACt; ·13 100~rIUrBLER74::1Br270 

MOI•E:L PROTOTYPE HOI•E:L PROTOTYF'£: MOD£:L PROTOTYPE 
VEL. AT STACK HT 1. 74 HIS 14.98 HIS 1.74 HIS 14.98 HIS 1.74 HIS 14.98 MIS 
EXIT VEL. 2.32 HIS 19.98 HIS 2.37 HIS 20.42 HIS 2.56 H/S 22.08 MIS 
IJOL. FLOW .35E-03t13/S .27Et03t13/S .37E-03t13/S .2'JEt03t13/S .35E-03H3/S .27Et03M3/S 
SOURCE STRENGTH .10E+06 .53H05 .36Et05 
I:ACKGROLIND .ccE+03 • 3S'E-I 03 .3CE+03 
CALIBRATION FACTOR .43E-02 .23E·-02 .16E-02 
STACK HEIGHT 39.12 CH 117. 36 H 39.12 CH 117. 36 H 39.12 CM 117. 36 M 
STACK I•IAMETEF: 1. 38 CM 4.14 H 1.41 CH 4.23 H 1.32 CH 3.96 tt 

SAMPLE x y z RAW CONCEtHRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. PT <KM> 01> 00 <AREA> ( 1/tU:H > <AREA> ( 1/M:M > <AREA> ( llM*M > ( llM*M ) 
2 1.5 216.0 132.0 1072 .456E-06 556 .338E-06 499 .297E-06 .3SOE-06 
4 1.5 186.0 132.0 1225 .825E-06 741 .C07E-06 626 .600E-06 • 745E-o~. 
6 1.5 156.0 132.0 1576 .167E-05 1162 .176E-05 954 .13BE-05 .161E-OS 
7 1.5 141.0 132.0 2'i'56 .sooE-05 2577 .497E-05 2180 .432E-05 .476E-05 t:= s 1. 5 126.0 132.0 4116 .7SOE-05 3708 .753E-05 3218 .6BOE-05 .73BE-05 I 11 1.5 105.0 132.0 6521 .136E-04 6141 .130E-04 5332 .119E-04 .12EE-04 I-' 14 1.5 87.0 132.0 10178 .224E-04 9576 • 20BE···04 8698 .199E-04 .210E-·04 0 17 1.5 l..9. 0 132.0 13561 .306E-04 129~7 .2C4E-04 11860 .275E-04 .288E-04 '° 20 1. 5 51.0 132.0 17231 .394E-04 16139 .357E-04 15201 .355E-04 .36BE-04 

22 1. 5 39.0 132.0 19761 .45SE-04 1El223 .404E-04 17653 .413E-04 .424E-04 
24 1.5 27.0 132.0 20540 .474E-04 13567 .412E-04 18444 .432E-04 .439E-04 
26 1.s 15.0 132.0 20489 .473E-04 1C537 .411E-04 1e360 .430E-04 .438E-04 
28 1.s 3.0 132.0 20010 .461E-04 17383 .397E-04 18028 .422E-04 • 426E·-04 
30 1. 5 -9.0 132.0 18'JCO .436E-04 16727 .370E-04 16928 .396E-04 .400E-04 
32 1. 5 -21.0 132.0 17336 .397E-04 14986 .331E-04 15201 .355E-04 .360E-04 
34 1. 5 -33.0 132.0 15854 .361E-04 135?7 .299E-04 14193 .331E-04 .330E-04 
37 1. 5 -51.0 132.0 12470 .279E-04 10571 .231E-04 10976 .254E-04 .254E-04 
40 1. 5 -·69. 0 132.0 9811 .215E-04 S212 .177E-04 8530 .195E-04 .196E-04 
43 1. 5 -87.0 132.0 6580 .137E-04 5156 .lOSE-04 5635 .126E-·04 .123E-04 
46 1. '5 -105.0 132.0 4397 • 845E·-OS 3354 .673E-05 3623 • 777E-0'5 • 763E···05 
'! ~' 1 • '5 -126.0 132.0 2731 .446E-0'5 1968 .35S'E-05 2070 , 405E-·05 .402E-05 
51 1.5 -156.0 132.0 1339 • llOE-05 780 .B9SE-06 776 .9S9E-06 .983E-06 
53 1. 5 -186.0 132.0 S'S'B .277E-06 489 .236E-06 433 .139E-06 .217E-06 
SS 1.s -216.0 132.0 911 ,67'5E-07 370 .OOOE+oo 331 .oooE+oo .220E-07 
79 1 • '5 o.o 132.0 19780 ,4S6E-04 17654 .391E-04 17872 ,414i'E-04 .421E-O!\ 



RUN t 10'1 GEP TEST tto.ss, 10t1 
STACI'~ t1 STACt:: t2 STACK t3 1ooz,1N.DLER75!11B1270 

HODEL PROTOTYPE HODEL PROTOTYPE MODEL PROTOTYPE 
tJEL. AT STACI< HT 1.74 M/S 14.98 M/S 1.74 M/S 14.?C M/S 1.74 H/S 14.9C H/S 
EXIT VEL. 2.32 M/S 1?.99 M/S 2.37 M/S 20.42 H/S 2.56 tt/S 22.oa HIS 
VOL. FLOW .35E-03tt3/S .27Et03M3/S .37E-03M3/S .29Et03M3/S .JSE-03113/S .27Ef03M3/S 
SOURCE STRENGTH .10Et06 .S3Et05 .36Et05 
E:ACKGROUND • 90Et03 • 40Et03 +37Et03 
C~LISRATION FACTOR .43E-02 .23E-02 .16E-02 
STACK HEIGHT 39.12 CM 117. 36 H 3S'.12 CH 117.36 11 39.12 CH 117. 36 H 
STACK DIAHETER 1. 33 CH 4.14 M 1.41 CH 4.23 H 1.32 CM J.96 H 

SAl'lf'LE x y z RAW CONCEtHRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
PT <KM> <M> CH> <AREA> ( 1/H*H ) <AREA> ( 1/H*H > <AREA) ( 1/t't*H > ( 1/M*M > 

2 3.0 2it .• o 132.0 2541 .395E-05 2005 .3e2E-05 1eo2 .343E-05 .373E-05 
4 3.0 186.0 132.0 3767 +691E-05 3225 .640E-05 2336 .602E-05 • 644E-OS 
6 3.0 156.0 132.0 3691 .672E-05 30S'5 .611E-OS 2es1 .593E-05 .625E-05 

~ 7 3.0 141.0 132.0 5924 .121E-04 5196 .109E-04 4805 .106E-04 .112E-04 
e 3.0 126.0 132.0 6432 .133E-04 5743 .121E-04 5265 .117E-04 .124E-M I 

11 3.0 105.0 132.0 7210 .152E-04 6497 .138E-04 6033 .135E-04 .142E-04 t-' 
t-' 14 3.0 87.0 132.0 7735 .165E-04 7028 .150E-O·' 6571 .14BE-04 .154E-04 0 17 3.0 69.0 132.0 8301 .17BE-04 7559 .162E-04 7159 .162E-04 .168E-04 

20 3.0 51.0 132.0 8660 .187E-04 7SJ7 +16S'E-04 7537 .171E-04 .t76E-O, 
22 3.0 39.0 132.0 8803 .191E-04 0008 .172E-04 7699 .17SE-04 .179E-04 
24 J.O 27.0 132.0 8955 .194E-04 8130 .17SE-04 7848 .179E-04 .1S3E-04 
26 3.0 15.0 132.0 8093 .193E-04 004'7 .173E-04 7e23 +17eE-04 .181E-04 
29 3.0 3.0 132.0 8961 .194E-04 8098 .174E-04 7864 .179E-04 .1S3E-04 
30 3.0 -9.0 132.0 8755 .189E-04 7890 .170E-04 7602 .173E-04 .177E-04 
32 3.0 -21.0 132.0 5390 .lOCE-04 se12 .123E-04 4523 .S'93E-0'5 .110£-0., 
34 3.0 -33.0 13::?.0 8007 .171E-04 7139 .tSJE-04 6947 .157E-04 .160E-04 
37 3.0 -51.0 132.0 7466 .158E-04 6553 .t39E-04 6417 .145E-04 .147E-04 
10 3.0 -69.0 132.0 6830 .143E-04 scc.;-o .124E-04 5788 .130E-04 .132E-O, u 3.0 -87.0 132.0 5906 .121E-04 4996 .104[··04 4388 .108E-04 .111E-04 
46 3.0 -105.0 132.0 5175 .103E-04 4313 +8B7E-OS 4263 .931E-05 .S'4SE-05 
49 3.0 -126.0 132.0 4654 .904E-OS 3768 .764E-OS 3769 .813E-05 .B26E-05 
51 3.0 -156.0 132.0 3135 .53EE-05 2381 +449E-05 2402 .4S6E-05 .490E-05 
53 3.0 -186.0 132.0 2425 +367E-05 1779 .313E-05 2117 .418E-05 .365E-05 
55 3.0 -216.0 132.0 1601 +187E-05 1on .1 '57E-05 1091 .172E-OS .172E-05 
79 3.0 o.o 132.0 8832 .191E-04 7988 .172E-04 7314 .17SE-04 .180E-04 



RUN t 110 GEP TEST No.a, 2.sM 
~TACK t1 STACt~ 12 STACt; 13 1oox,IN,BLER7ti:1s,270 

HO It EL PROTOTYPE HODC:L PROTOTYF'E HOD CL F'ROTOTYPC 
VEL. AT STACK HT 1.74 M/S 14.9S 11/S 1.74 11/S 14. 98 11/S 1. 74 MIS 14+98 MIS 
EXIT VEL. 2.32 11/S 1? • 90 tt/S 2.37 11/S 20.42 H/S 2.56 ti/S 22.oe tt.:s 
VOL. FLOW .JSE-03113/S .27Et03tt3/S .37E-03M3/S .29£+03113/S .35£-03113/S .27£+03113/S 
SOURCE STRENGTH • tOH06 .53EtOS +36E+OS 
t:ACl\GROUtfII .64Et03 .16EH)J .10t:+03 
CALIBRATION FACTOR .43E-02 .23£-02 .16E-02 
STACI<: HEIGHT 39.12 CM 117.36 tt 39.12 CM 117. 36 " 39.12 Ctt 117.36 t1 
STACK DIAMETER 1.3S CM 4.14 11 1.41 Ctt 4.23 11 1. 32 Cl1 3.96 11 b:' 

I 
SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 1-..l 

PT <t:l'D <l'O nu CARE A> ( l/H*tt ) <AREA> ( l/H*M > <ARCA> ( 1/tU:tt ) ( 1/tU:M ) 1-..l 
1-..l 

c_.7 .e o.o 60.0 12829 +294E-04 17414 • 391E-04 11553 +274E-04 .321E-04 
70 .e o.o 78.0 21721 .50CE-04 257:!5 .579E-04 19693 .469E-04 .S:!OE-04 
73 0 o.o 96.0 33743 .798E-04 35367 .nsE-04 30589 • 729E-·04 .776E-04 
75 :e o.o 10E.O 41409 .983E-04 39664 • CS'5E-·04 3748E .E94E-04 .924E-04 
77 .s o.o 120.0 44331 .107E-03 39143 .aSJE-04 40971 .97SE-04 .974E-04 
79 .a o.o 132.0 49189 .117E-03 40665 .91SE-04 44563 .106E-03 +105£-03 
e1 .e o.o 144.0 45447 .1oeE-oi 35129 .793E-04 40627 .969E-04 • 944E-04 
1M .8 o.o 162.0 34119 .ao7E-o4 23516 .529£-04 30771 .734£-04 .6S7E-04 
87 .e o.o 180.0 17803 .414E-04 11337 .Z53E-04 15943 • 379E-0·4 .H7E-04 
91 .s o.o 204.0 4849 .101E·-04 2735 .5S3E-05 4031 .940E-05 .S41E-05 



RUH t 111 EX NQ.3, 1H-SH 
CTACK t 3 1oox,ouT,BLER77::1e,19e 

HODEL PROTOTYPE 
VEL. AT STACK HT 1.63 11/S 14.04 t1/S 
EXIT VEL • 2.56 H/S 22.os HIS 
VOL, FLOW .3SE-03H3/S .27Et03113/S 
SOURCE STRENGTH .10H06 
Pt"~CKC:H::OUND .62E+03 
CALIBRATION FACTOR .43E-02 
STACK HEIGHT 25.40 CH 76.20 M 
STACI'~ DIAMETER 1.32 CH 3.96 11 

SAMPLE x y z RAW CONCENTRATION TOTAL CONC. PT H:M> <H> CH) <AREA) ( 1/H*H > ( 1/H*H ) 

1 ,3 15.0 o.o 674 .126E-Ot .126E-06 ., .3 o.o o.o 655 .831E··07 .831E-07 3 ,3 -15.0 o.o 649 .696E-07 • 696E-·07 
4 .6 30.0 o.o 1978 ,JOSE-05 ,JOSE-OS s .6 15.0 o.o es2 .525E-06 .S25E-06 
6 .6 o.o o.o 813 .438E-06 .43SE-06 
7 .6 -15.0 o.o C34 • 4E5E-·06 .4SSE-06 
8 .6 -30.0 o.o 689 .159E-06 .159E-06 
9 .9 30.0 o.o 2243 .365E-OS .365E-OS 

t:x:l 10 .9 1s.o o.o 21Bo • 3S2E·-05 .352E-05 
11 .9 o.o o.o 1872 .2S2E···05 .2S2E-05 I 
12 .9 -1s.o o.o 1786 .262E-·05 .262E-OS """' """' 13 .9 -30.0 o.o 1442 • tESE-05 .1esE-OS N 
14 1.2 60.0 o.o 3174 .574E-05 .574E-05 
15 1.2 30.0 o.o 3928 • 743E·-05 .743E-05 
16 1.2 15.0 0 .o 4042 .769E-OS .769E-OS 
17 1.2 o.o o.o 4219 • SOSE-·05 .BOBE-OS 
18 1.2 -15.0 o.o 4031 • 76.!.E-·OS .766E-OS 
19 1.2 -30.0 o.o 3342 .612E-05 • 612E-OS 
20 1.2 -60.0 o.o 1e23 .271E-05 .271E-05 
21 1.s 90.0 o.o 3449 .636E-05 .636E-OS .,'") 1.s 60.0 o.o 4942 .971E-OS .971E-05 23 1.5 30.0 o.o 5965 .120E-04 .120E-04 
24 1.s o.o o.o 6364 .12'i'E-·04 .129E-04 
25 1. s -30.0 o.o 4594 .S93E-05 .S93E-OS 
27 1.s -90.0 o.o 1554 .210E-·05 .210E-05 
28 1.s 90.0 o.o 4420 • SS4E-·05 .S54E-OS 
29 1.s 60.0 o.o 6184 .125E-04 .12SE-04 
JO 1.e 30.0 o.o 3306 .603E-05 .603E-OS 
31 1.8 o.o o.o 7348 .151E-04 .1S1E-04 
32 1.s -30.0 o.o 5880 .USE-04 .11SE-04 
33 1.e -60.0 o.o 3705 .693E-05 .693E-OS 
H 1.B -90.0 o.o 2179 • 350E····05 .JSOE-OS 
35 2.1 120.0 o.o 3757 .70SE-OS .705E-OS 
36 2.1 90.0 0. () 5140 .102E-04 .102E-04 
37 2.1 60.0 o.o 7253 .149E-04 .149E-04 
38 2.1 30.0 o.o 8200 .170E-·04 .170E-04 
39 2.1 o.o o.o E011 .16.!.E-04 .166E-04 
40 2.1 -Jo.o o.o 6532 .13JE--04 .133E-04 



RUN t 112 EX NO.Jr 7H-1SH 
STACK 13 100%rOUT.r.LER7e::1e,19e 

HODEL PROTOTYPE 
VEL. AT STACK HT 1.63 H/S 14.04 H/S 
EXIT VEL. 2.56 HIS 22.oa tt1s 
VOL, FLOW .3SE-03H3/S .27Ef03H3/S 
SOURCE STRENGTH .10Et06 
DACK GROUND .4S'E+03 
CALIBRATION FACTOR .4SE-02 
STACI<: HEIGHT 25.40 CH 76.~0 H 
STACK t1I A METER 1.32 CH 3.96 H 

SAMPLE x y z RAW COHCEtnRATION TOTAL CONC. PT <KH> <H> (Ii) <AREA> ( 1/H*H ) ( 1/H*H ) 
37 2.1 60.0 o.o 6460 .13SE-04 .13SE-04 
:!S 2.1 30.0 o.o 7'539 .163E···O-* .163£-04 
39 2.1 o.o o.o 6336 .148E-04 .14SE-04 
40 2.1 -30.0 o.o 5330 .112E-04 .112E-04 
41 2 .1 -60.0 o.o 3'101 .790E-05 .790E-OS 
46 2.4 60.0 o.o 7276 .157E-04 .157E-04 41 2.4 30.0 o.o 7834 .170E-04 .170E-04 
48 2.4 o.o o.o 7082 .153E·-04 .1S3E-04 
49 2.4 -30.0 o.o 5506 .116£-04 .116£-04 so 2.4 -60.0 o.o 4472 .923E-OS .923E-05 c:.i 
56 2.7 60.0 o.o 1393 .160E-04 .160E-04 I 
57 2.7 30.0 o.o 7760 .168E-04 .16BE-04 i-
se 2.7 o.o o.o 1291 .1E6E-05 .186£-05 i-
59 2.1 -30.0 o.o 5646 .119E·-04 .119E-04 w 
60 2.7 -60.0 o.o 4694 .S'74E-05 .974E-OS 
66 3.0 90.0 o.o 6332 .135E-04 .135E-04 
67 3.0 45.0 o.o 75?5 .165£-04 .165E-04 
68 3.0 o.o o.o 6984 .1 SOE·-04 .tSOE-04 
t9 3.0 -4'5.0 o.o s1Je .100[-04 .1oeE-04 
70 3.0 -90.0 o.o 3801 • 767E-·05 .767£-05 
75 3.3 90.0 o.o 6185 .132E-04 .132E-04 
76 3.3 45.0 o.o 7481 .162E-04 .162E-04 
77 3.3 o.o o.o 6809 .14CE-04 .14SE-04 
78 3.3 -45.0 o.o 5344 .112£-04 .112E-04 
79 3.3 ·-90.0 o.o 3769 .760E-05 .760E-05 
S4 3.6 90.0 o.o 496 .139E-07 .139E-07 es 3.6 45.0 o.o 7174 .155£-04 .1SSE-04 
86 3.6 o.o o.o 6716 .1HE-04 .144E-04 
87 3.6 -45.0 o.o 5014 .105E-04 .10SE-04 
BS 3.6 -90.0 o.o 1865 .319E-05 .J19E-OS 
93 3.9 90.0 o.o 640S' .137E-04 .t37E-04 
94 3.9 45.0 o.o 6950 .150E-04 .1SOE-04 
95 3.9 o.o o.o 6379 .t36E-04 .136E-04 
96 J.9 -45.0 o.o 5194 .109E-04 .109E-04 

103 4.2 45.0 o.o 6698 .1HE-04 .144E-·04 
104 4.2 o.o o.o 6247 .133[-04 .133£-04 
105 4.2 -45.o o.o 5144 .tOSE-04 .lOSE-04 
113 4.5 o.o o.o 5908 .126E-·04 .126£-04 
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APPENDIX C 

Simulation of Plume Rise with Density Exaggeration 
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C.1 Interpretation of the 1985 Results 

As depicted in Sec. 2.2, simulation of plume rise and dispersion in 

wind-tunnel models is based on matching all important dimensionless 

parameters which govern dispersion phenomenon in the model and 

prototype. When the wind tunnel is small, it is usually impossible to 

satisfy all those criteria and at the same time achieve a sufficiently 

large Reynolds number. In such a situation one needs to determine which 

parameters should be exaggerated based on the purpose of the study. The 

U.S. EPA Guideline 1 promulgated that a GEP study is to find a GEP stack 

height which is "necessary to insure that emissions from the stack do 

not result in excessive concentrations of any air pollutant in the 

immediate vicinity of the source as a result of atmospheric downwash, 

eddies or wakes which may be created by the source itself, nearby 

structures or nearby terrain obstacles." Furthermore, the Guideline 1 

states that "the critical conditions for determining GEP stack height 

for most sources are considered likely to be high winds associated with 

neutral atmospheric stability with little plume rise near the sources. 

It is clear that a GEP study is to signify the aerodynamic effect of the 

stack itself and nearby structures. And it is preferred to be conducted 

in a higher wind situation because "A light wind, stable atmospheric 

flow is very sensitive to external influences, often resulting in great 

differences between even close sites." "Generally, moderate to high wind 

speeds with near neutral stability conditions can be expected to result 

in the more severe wakes, eddies and downwash." Therefore, the 1985 

study was performed according to the U.S. EPA Demonstration Study which 

concentrates on the wake/downwash behavior by simulating the density 

ratio and exit-to-ambient velocity ratio under a strong wind condition. 
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This simulation technique led to a more conservative estimation of 

ground-level concentration than was measured during the 1984 study which 

used somewhat different modeling criteria, as described below. 

Neither the 1985 nor the 1984 study used the exact simulation. (As 

a matter of fact, no one has conducted an atmospheric diffusion experi-

ment using exact simulation.) The 1984 study was performed to examine 

the general plume behavior at BLES including accurate buoyancy modeling 

since it appeared that buoyancy and wake effects were interacting to 

cause an increase in general concentration with increasing wind speed at 

the ACE monitoring site. The 1985 study was conducted to emphasize the 

effect of nearby structures as recommended by the U.S. EPA Demonstration 

Study for GEP stack height. Therefore, the 1984 study simulated the 

Froude number correctly but exaggerated the density ratio and the 

momentum flux. The 1985 study simulated the density ratio and the 

momentum flux but exaggerated (in a negative sense, decreasing the 

effect of) the buoyant effect. In assessing actual ground-level concen-

tration, the 1984 results are more representative since the buoyant 

effect is more dominant for far-field dispersion. The 1985 results may 

be interpreted to the prototype values according to the exact simulation 

scaling parameters: 

U W (D)~ Usm = Wsm = Dm 
sp sp p 

and 

(from matching the Froude number 
in the model and prototype). 

Hence, the 1985 study, interpreted in terms of the 1984 modeling 

requirements, represents dispersion with higher wind speed (60.9 mph at 

60 m meteorological tower) and higher effluent flux in the prototype 

than was used in the 1984 study. 
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C.2 Simulation of Plume Dispersion 

Comparison of two data sets obtained in 1984 and 1985 for the BLES 

shows differences in ground-level concentration. The differences in 

concentration are due to differences in modeling criteria used. The two 

modeling criteria are appropriate for the purposes for which they are 

proposed and are consistent with each other when compared on a ·common 

basis. In order to estimate the mass ground-level concentration, a 

series of tests was performed (hereinafter referred to as 1985J) based 

on the 1984 simulation criteria. 

C.2.1 Simulation Criteria for 1985J Tests 

As stated in Sec. 2. 2, a common practice in plume modeling which 

emphasizes the correct scaling of buoyant effects in the plume simula-

tion, is to match all parameters including Froude number but exaggerate 

the density differences. Such a technique is considered more realistic 

in simulating the general plume behavior. Therefore, the similarity 

criteria for 1985J tests were kept the same as those used in the 1984 

study, i.e., 

(1) Froude number equality 

u2 u2 
sm = ~ 

gDmym gDpyp 

where Ym = (~) and 
Pa m y -(~) 

P Pa P 

( 2) Geometric similarity, ( ~ )m = ( ~ )p 
w w 

(3) Exit-to-ambient velocity ratio similarity __!!!_ = _p_ u u sm sp 

(4) Reynolds number independence, UH 
Re = _!!__! > 11 000 v , ' and 

a 
(5) Similar velocity and turbulence profiles upwind. 

(C-1) 
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For a scale ratio of 1:300, Equation (C-1) may be written as 

u 1 1/2 y 1/2 sm _ (_.!) u-- <300) sp yp 
(C-2) 

Qm D 2 w 1 2 u 
and (-!!) m sm 

~= D w-= <300) u p p sp 

1 5/2 y 1/2 
= <300> (-!!) 

yp 
(C-3) 

Equations (C-2) and (C-3), in addition to the Reynolds number 

independence criterion, were used to calculate model velocities and flow 

rates. The lower limit of U was determined by the Reynolds number m 

independence requirement. At the local air density and a typical tunnel 

temperature, it yields the limitation 

(U ) > 0.898 m/sec 
m at 60m height 

For a full load operation, this corresponds to 

(U ) > 22 mph 
P at 60m height -

C.2.2 Test Program and Results for 1985J Tests 

Table C.1 contains the run numbers, model parameters, BLES 

configurations and modeled wind speeds for this phase of study. Model 

flow rates, wind speeds and Froude numbers were calculated using plant 

operating conditions for full-power loads and minimum-power loads, as 

contained in Table 5.2. Table C.2 lists model and prototype parameters 

employed in this phase of study. Sixty-eight separate concentration 

data sets are tabulated in Appendix D in terms of mass concentration, 

gS02/m3 air. Additional flow visualization experiments were performed 

on some representative tests. The test parameters/conditions which were 

documented on the videotape are summarized in Table C.3. 



C-6 

C.2.2.1 Dispersion from the existing stacks--1985J Series 

Ground-level concentrations for full and minimum plant load are 

presented in Runs 267 and 263, respectively. Maximum ground-level 

concentrations are plotted versus downwind distance in Figures C.1 and 

C.2 for full and minimum plant load operation, respectively. The peak 

ground-level concentration occurs at x = 0.6 km for the minimum-load 

condition while it occurs at x = 0.9 km for the full-load condition. 

Lateral ground-level concentration profiles are listed in Runs 258 and 

259 and displayed in Figures C.3 and C.4. These data represent concen-

tration level monitored near Somers Point for a 198° wind. Figures C.5 

and C.6 show the maximum ground-level concentration for a 270° wind from 

existing Stack 3 with presence of the proposed stack and additional duct 

structures. A complete set of data are included in Runs 260 and 261 for 

the full- and minimum-load conditions. These two sets of data may be 

used in conjunction with data from two-flue stack releases to estimate 

the resultant concentration from the combined releases (i.e., Units 1, 2 

from the proposed stack plus Unit 3 from the existing Stack 3). 

C.2.2.2 Dispersion from the proposed stack--1985J Series 

Dispersion from the proposed stack is examined in this section for 

two stack heights, H = 117.3 m and 144.2 m. The stack height of s 
144.2 m is equivalent to 473 ft which can be rounded to 475 ft for 

design purposes without introducing any substantial error (~ 0. 5%). 

Concentration data are contained in Appendix D. 

Four series of four or five test runs with various model 

orientations were conducted to locate the "worst" wind direction. Since 

the 270° wind was found to result in maximum ground-level concentration 

for a 117.3 m stack under full-load condition (see Sec. 5.4), measure-

ments were conducted mostly in the vicinity of 270°. Figure C.7 
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confirms that the 270° wind is the "worst" wind direction which results 

in maximum ground-level concentration at 2.7 km downstream of the stack. 

Figures C.8 and C.9 show the concentration distributions with 

distance for a 117 .3 m stack under full- and minimum-load operations 

while Figures C. 10 and C. 11 present results for a 144. 2 m stack under 

the same load conditions, respectively. All figures show concentration 

profiles for various wind speeds. Discussions of the velocity effect 

upon the ground-level concentration are deferred to Sec. C.3.3. 

One notices that in some test runs, concentration measurements were 

performed without the emission from Unit 3. The absence of Flue 3 

emission resulted in higher ground-level concentrations by approximately 

40 percent. This is attributed to the ef feet of merging plumes. ·Due to 

the close proximity of multiple sources, the plumes merged, as observed 

in the flow visualization, and thereby increased the effectiveness of 

the total vertical momentum and buoyancy from the individual plume. The 

ground-level concentrations were reduced by combining all the buoyancy 

to achieve a higher plume rise. Concentration data measured from the 

three-flues stack released without the emission of Unit 3 may be super-

imposed on Runs 260 or 261 to yield dispersions from existing Stack 3 

and proposed stack Flues 1 and 2. The resultant concentrations 

obviously exceed the ground-level concentrations observed in three-flue 

releases for the same stack height and wind direction. 

C.2.3 Concentration Measurements at Parkway Bridge 

The north-south bound Garden State Parkway which connects Cape May 

County and Atlantic County in New Jersey is located east of the BLES. 

The Parkway Bridge, which is part of the Garden State Parkway, is laid 

across the Great Egg Harbor Bay about 1 km east of the BLES. The bridge 
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clearance over mean sea level is 15.2 m. About 4.6 m should be added to 

this value to obtain the approximate height of the bridge. Concentra-

tion measurements at Parkway Bridge were conducted at the mid-point 

location between the southern shore and Drag Island. This point is 

located 0.96 km downwind of the BLES for a wind direction of 266° from 

the north as measured from the U.S. Geological Survey Map. 

Figures C.12 through C.14 present the vertical concentration 

profiles at Parkway Bridge. The bridge height, 19.8 m above sea level, 

is indicated in all figures. The peak concentration occurred on the 

ground for the 76. 2 m stacks under minimum-load operation due to the 

building wake effect and stack downwash. The peak concentration 

occurred at a height of 90 m due to higher effluent velocity when the 

plant operation shifts from minimum to full load. For the 117. 3 m 

combined stack, the peak concentration occurred at a height of 110 m 

under the minimum-load operation. It is obvious that the peak concen-

tration appeared at a position greater than 110 m above sea level for 

the 117.3 m stack, full-load case because of higher effluent-to-ambient 

velocity ratio. In any case, the Parkway Bridge escapes from the peak 

concentration in the vertical direction for the taller stack. The 

highest so2 concentration level monitored at the Parkway Bridge resulted 

from the 76.2 m stack, minimum-load operation at BLES. Increasing the 

stack height from the present configuration will only decrease the so2 
concentration level at the Parkway Bridge. 

C.3 Comparison of 1984/1985J BLES Concentration Data 

C.3.1 Variation of Ground-level Concentration Due to Plant Load 
Operations 

It is understandable that a field engineer would try to reduce the 

ground-level concentration from a stack by shifting from full-load 
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operation to minimum load operation. However, the resulting ground-

level concentration may or may not decrease because the ground-level 

concentration is not only a function of stack emission rate but also a 

function of downwind distance and effective stack height. The following 

example is given to illustrate changes in ground-level concentration due 

to plant-load variations. 

Consider a situation such as 

(Qp)full load= 850 g/m
3

, 

(Qp)min load = 400 g/m3, and 

U = 14.0 m/s. sp 

If the effective stack height for full-load operation resulting from 

actual stack height plus plume rise due to buoyancy is equal to 100 m 

while for minimum-load operation the effective stack height is 70 m due 

to the stack downwash effect or building-wake effect, the following 

table may be established according to the Pasquill-Gifford curves for 

neutral stability, Figure C.15. 

Downwind Distance 

Full load 

Min load 

Min 
Full 

xu 1 
Q2 m 

X!! 1 
Q 2 m 

x J:!& 
m3 

~in load 
xf ull load 

1 km 

-6 1.0xlO 

61 

1.3x10 -5 

371 

6.08 

2 km 

-6 6.8x10 

413 

1.9x10 -5 

543 

1.31 

3 km 

-6 8.0xlO 

486 

1.5xl0-5 

429 

0.883 

10 km 

-6 3.5xl0 

212 

3.7x10 -6 

106 

0.5 
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The plumes selected were for ease of illustration and not because 

of a similarity with the BLES. No attempt has been made to calculate 

actual plume rise for the BLES because of the lack of an adequate wake 

interaction model. 

It is obvious that shifting from full-load to minimum-load 

operation does not necessarily mean reduction in the ground-level con-

centration. The reduction factor, X . 1 d/Xf 11 1 d, is a function min oa u oa 
of downwind distance, effective stack height and the stack emission 

rate. A comparison of ground-level concentration at a particular loca-

tion cannot be used as a general rule applicable to all other locations. 

C.3.2 Review of the 1984 Experiments 

The 1984 study was conducted basically to investigate the effect of 

the boiler building complex upon ground-level concentration of stack 

effluents at selected wind directions and velocities and to rate the 

effectiveness of proposed solutions. Hence, attention was concentrated 

on the existing stack configuration and alterations of the existing 

stacks. In addition, a few runs were performed to compare the concen-

trations from a new three-flue combined stack. Some differences were 

found between the 1984 and 198SJ studies. These differences existed due 

to different purposes of the studies which do not imply any inconsis-

tency of the test configurations and experimental results. 

1. The 1984 study incidentally used the wind speed at 60 m height 

meteorological tower as the gradient wind speed while the 

1985J study used the gradient wind speed as it is (the 

gradient wind is defined as air flowing over a boundary layer 

which is not affected by the surface friction). Therefore, 

the wind speed at 60 m height meteorological tower is 

systematically lower than it was intended in the 1984 study. 
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Table C.4 lists the wind speed at 60 m height converted from 

the free-stream velocity based on the velocity profile. 

2. The diameters of flues in the combined stack were kept the 

same as those of the corresponding existing stacks in the 1984 

study, i.e., 3.66 m, 4.02 m and 3.96 m. The diameters of 

flues were later set at 4.14 m, 4.23 m and 3.96 m for the 1985 

proposed stack. Consequently, the stack effluent velocity was 

reduced by 28 percent and 11 percent for Units 1 and 2, 

respectively. 

C.3.3 Comparison of Results 

Ground-level concentrations are plotted versus various wind speeds 

for the existing stack configuration in Figures C .16 and C .17. These 

figures are also presented to examine the consistency between the two 

wind-tunnel measurements. The 1984 data have been reassigned wind 

speeds at 60 m height meteorological tower which would be correct for 

the modeling parameters used in the 1985J study. Results are shown in 

terms of µg/m3 . All data represent means of 10 min or less in the 

prototype. The ground-level concentration monitored at Somers Point in 

the model under a full load, 198°, H = 76.2 m, U = 30.3 mph condition s p 

is 1900 3 µg/m . The maximum ground-level concentrations are also 

displayed in the figures. The 1985J data agree well with the 1984 data 

in both the maximum concentration and concentration at Somers Point. 

However, the maximum ground-level concentration becomes significantly 

greater than the concentration observed at Somers Point as wind speed 

increases in both studies. 

Figures C. 18 and C. 19 show the variation of ground-level 

concentration in terms of wind speed for the 117.3 m stack. The 
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signal-to-noise level for the 117.3 m stack, full-load, 198°' u = p 

21. 7 mph case were low in the 1984 study. Therefore, the error is 

expected to be ±30 percent which explains the deviation in Figure C.18. 

Figures C.20 and C.21 present similar analyses for a 144.2 m stack. The 

shapes of the curves in Figures C.16 through C.21 vary from lower stack 

to higher stack and from full-load operation to minimum-load operation. 

If the 1985J results were reassigned with wind speed to be 

consistent with the 1984 test, all conclusions would remain unchanged 

except changing the wind speed at 60 m height to corresponding wind 

speed at gradient level in Figures C.16 through C.21 according to the 

velocity profile. Since the field wind condition is referred to winds 

at 60 m meteorological tower it is more convenient to present data based 

on wind speed at 60 m height so that no extra conversion needs to be 

done from gradient wind to wind at 60 m height. 

C.4 Discussion 

A horizontal line has been drawn on Figures C. 16 through C. 21 at 

40 percent of the 1900 µg/m3 (concentration at Somers Point for a 76.2 m 

stack, full-load, 198°, U = 30.3 mph case) to aid in determination of p 

acceptability of results for all stacks. This 40 percent value repre-

sents the level of concentration which ACE personnel have estimated is 

needed to prevent air quality standard exceedances. Comparison of data 

on the figures with this line shows that at Somers Point the current 

stacks result in unacceptable concentration for wind speeds in excess of 

21.S mph under full-load operation and 17 mph under minimum-load opera-

tion. Furthermore, as observed from curves of the maximum ground-level 

concentration in Figures C. 16 and C. 17, wind speed should not exceed 

18 mph or 15 mph under full- or minimum-load conditions, respectively, 
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so that ground-level concentrations in the vicinity of the BLES can 

satisfy the acceptability criterion. Similarly, the 117.3 m and 144.2 m 

stacks result in unacceptable concentration for wind speeds in excess of 

31 mph and 34 mph under full-load operation and 25 mph and 28 mph for 

the minimum-load operation, respectively. 

Table C.5 summarizes the ground-level concentrations for three 

different stack heights under a wind speed of 30.3 mph at 60 m height. 

Tables C. 6, C. 1 and C. 8 present similar analyses for wind speeds of 

28 mph, 25 mph and 21. 7 mph, respectively. Based on the same accept-

ability criteria, two conclusions can be reached for the BLES to avoid 

unacceptable concentration in the vicinity of the plant. 

1. For a 117 .3 m stack, the plant can be operated with full-load 

capacity without exceeding the acceptability criteria. 

Shifting from full-load operation to minimum-load operation 

will exceed the acceptability criteria. 

2. For a 144.2 m stack, the plant can be operated with full-load 

capacity without exceeding the acceptability criteria. 

Shifting from full-load operation to minimum-load operation 

will meet the acceptability criteria. 



Table C.1. Run numbers and model parameters used on BLES wind-tunnel tests, 1985J Series (with Froude 
number scaling). 

Run 
No. 

Power 
Load 

201 Full 

202 Full 

203 Full 

204 Full 

205 Full 

206 Full 

207 Full 

208 Full 

209 Full 

210 Full 

211 Full 

212 Full 

213 Full 

214 Full 

215 Full 

Wind 
Dir. 

250 

270 

290 

250 

270 

230 

198 

198 

198 

250 

270 

290 

270 

270 

270 

Tunnel 
Speed 
(m/s) 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.39 

1.29 

1.55 

1.55 

1.55 

1.55 

1.29 

1.93 

Model 
Building 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 
IN 

IN 

IN 

Stack 
Ht. 

(cm) 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

UNIT /11 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

270 270 

270 270 

270 270 

270 270 

270 270 

270 270 

270 270 

270 270 

270 270 

270 270 

270 270 

270 270 

270 270 

270 270 

270 270 

Stack 
Ht. 

(cm) 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

UNIT 112 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

285 288 

285 288 

285 288 

285 288 

285 288 

285 288 

285 288 

285 288 

285 288 

285 288 

285 288 

285 288 

285 288 

285 288 

285 288 

Stack 
Ht. 

(cm) 

39.1 

39.1 

39.1 

39".l 

39.1 

39.1 

39.1 

39.1 

39.1 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

UNIT 113 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

310 273 

310 273 

310 273 

0 0 

0 0 

0 0 

0 0 

310 273 

310 273 

310 273 

310 273 

310 273 

310 273 

310 273 

310 273 

Wind 
Speed 
at 60m 
(mph) 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

27 

25 

Concentration 
Measurement 

Data 
File 

Ground, 2m-15m BLE201 

Ground, 3m-16m BLE202 

Ground, 2m-16m BLE203 

Ground, 2m-14m BLE204 

Ground, 2m-14m BLE205 

Ground, 2m-14m BLE206 

Ground, 9m BLE207 

Ground, 3m-9m BLE208 

Ground, 3m-9m BLE209 

30.3 Ground, 3m-16m BLE210 

30.3 Ground, 3m-16m BLE211 

30.3 Ground, 3m-16m BLE212 

30.3 Ground, 9m-16m BLE213 

25 Ground, 3m-16m BLE214 

37.5 Ground, 3m-16m BLE215 

C"l 
I ,..... 

,+:-. 



Table C.1. (continued). 

Run 
No. 

Power 
Load 

216 Full 

217 Full 

218 Full 

219 Full 

220 Full 

221 Full 

222 Full 

223 Min 

224 Min 

225 Min 

226 Min 

227 Min 

228 Min 

229 Min 

230 Min 

Wind 
Dir. 

270 

270 

250 

270 

290 

198 

198 

198 

220 

250 

270 

290 

270 

270 

270 

Tunnel 
Speed 
(m/s) 

2.31 

2.70 

1.55 

1.55 

1.55 

1.55 

1.55 

1.63 

1.63 

1.62 

1.63 

1.63 

1.08 

1.34 

2.02 

Model 
Building 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

Stack 
Ht. 

(cm) 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

UNIT Ill 
Stack Vol. 
Temp. 3 Flow _6 (°F) m /sxlO 

270 270 

270 270 

270 270 

270 270 

270 270 

270 270 

270 270 

260 120 

260 120 

260 120 

260 120 

260 120 

260 120 

260 120 

260 120 

Stack 
Ht. 

(cm) 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

UNIT 112 
Stack Vol. 
Temp. 3 Flow _6 (°F) m /sxlO 

285 288 

285 288 

285 288 

285 288 

285 288 

285 288 

285 288 

260 128 

260 128 

260 128 

260 128 

260 128 

260 128 

260 128 

260 128 

Stack 
Ht. 

(cm) 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

UNIT #3 
Stack Vol. 
Temp. 3 Flow _6 (°F) m /sxlO 

310 273 

310 310 

0 0 

0 0 

0 0 

310 310 

0 0 

260 128 

260 128 

260 128 

260 128 

260 128 

260 128 

260 128 

260 128 

Wl.nd 
Speed 
at 60m 
(mph) 

45 

52.5 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

20 

25 

37.5 

Concentration 
Measurement 

Data 
File 

Ground, 2m-16m BLE216 

Ground, lm-13m BLE217 

Ground, 4m-16m BLE218 

Ground, 4m-16m BLE219 

Ground, 4m-16m BLE220 

Ground, 9m BLE221 

Ground, 9m BLE222 

Ground, lm-12m BLE223 

Ground, lm-12m BLE224 

Ground, lm-12m BLE225 

Ground, lm-12m BLE226 

Ground, 2m-12m BLE227 

Ground, lm-12m BLE228 

Ground, lm-12m BLE229 

Ground, lm-12m BLE230 

n 
I 

1-1 
V'I 



Table C.1. (continued). 

Run 
No. 

Power 
Load 

231 Min 

232 Min 

233 Min 

234 Min 

235 Min 

236 Min 

237 Full 

238 Full 

239 Min 

240 Min 

241 Min 

242 Full 

243 Hin 

244 Min 

245 Min 

Wind 
Dir. 

270 

270 

250 

270 

290 

198 

198 

198 

250 

270 

290 

198 

270 

270 

270 

Tunnel 
Speed 
(m/s) 

2.42 

2.82 

1.63 

1.63 

1.63 

1.63 

1.55 

1.55 

1.63 

1.63 

1.63 

1.55 

1.34 

2.02 

2.42 

Model 
Building 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

Stack 
Ht. 

(cm) 

39.1 

39.l 

39.1 

39.1 

39.1 

39.1 

39.1 

39.l 

48.0 

48.0 

48.0 

39.l 

48.0 

48.0 

48.0 

UNIT #1 
Stack Vol. 
Temp. 3 Flow _6 (°F) m /sxlO 

260 120 

260 120 

260 120 

260 120 

260 120 

260 120 

270 270 

270 270 

260 120 

260 120 

260 120 

270 270 

260 120 

260 120 

260 120 

Stack 
Ht. 

(cm) 

39.1 

39.l 

39.1 

39.1 

39.1 

39.1 

39.l 

39.1 

48.0 

48.0 

48.0 

39.1 

48.0 

48.0 

48.0 

UNIT #2 
Stack Vol. 
Temp. 

3 
Flow _6 (°F) Bl /sxlO 

260 128 

260 128 

260 128 

260 128 

260 128 

260 128 

285 288 

285 288 

260 128 

260 128 

260 128 

285 288 

260 128 

260 128 

260 128 

Stack 
Ht. 

(cm) 

39.l 

39.1 

39.1 

39.l 

39.1 

39.l 

39.l 

39.1 

48.0 

48.0 

48.0 

39.1 

48.0 

48.0 

38.0 

UNIT #3 
Stack Vol. 
Temp. 3 Flow _6 (°F) m /sxlO 

260 128 

260 128 

0 0 

0 0 

0 0 

0 0 

310 273 

310 273 

260 128 

260 128 

260 128 

310 273 

260 128 

260 128 

260 128 

Wind 
Speed 
at 60m 
(mph) 

45 

52.5 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

25 

37.5 

45 

Concentration 
Measurement 

Data 
File 

Ground, lm-lOm BLE231 

Ground, lm-lOm BLE232 

Ground, 2m-13m BLE233 

Ground, 2m-13m BLE234 

Ground, 2m-13m BLE235 

Ground, 9m BLE236 

Ground, 9m BLE237 

Ground, 9m BLE238 

Ground. 2m-16m BLE239 

Ground, 2m-16m BLE240 

Ground, 2m-16m BLE241 

Ground, 3m-9m BLE242 

Ground, 2m-16m BLE243 

Ground, 2m-14m BLE244 

Ground, 2m-14m BLE245 

n 
l 
~ 

°' 



Table C.1. (continued). 

Run 
No. 

Power 
Load 

246 Hin 

247 Hin 

248 Hin 

249 Hin 

250 Hin 

251 Hin 

252 Full 

253 Hin 

254 Full 

255 Full 

256 Full 

257 Full 

258 Hin 

259 Full 

260 Full 

Wind 
Dir. 

270 

250 

270 

290 

198 

198 

198 

198 

270 

270 

270 

270 

198 

198 

270 

Tunnel 
Speed 
(m/s) 

2.82 

1.63 

1.63 

1.63 

1.63 

1.63 

1.55 

1.63 

1.29 

1.93 

2.31 

2.70 

1.63 

1.55 

1.55 

Hodel 
Building 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

Stack 
Ht. 

(cm) 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

25.4 

25.4 

39.1 

UNIT 111 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

260 120 

260 120 

260 120 

260 120 

260 120 

260 120 

270 270 

260 120 

270 270 

270 270 

270 270 

270 270 

260 120 

270 270 

0 0 

UNIT 112 
Stack 
Ht. 

(cm) 

Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

48.0 260 128 

48.0 260 128 

48.0 260 128 

48.0 260 128 

48.0 260 128 

48.o· 260 128 

39.1 285 288 

39.1 260 128 

39.1 285 288 

39.1 285 288 

39.1 285 288 

39.1 285 288 

25.4 260 128 

25.4 285 288 

39.1 0 0 

Stack 
Ht. 

(cm) 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

39.1 

39.1 

39.1 

39.1 

39.1 

39.1 

25.4 

25.4 

25.4 

UNIT 113 
Stack Vol. 
Temp. 3 Flow_6 (°F) m /sxlO 

260 128 

0 0 

0 0 

0 0 

260 128 

0 0 

310 273 

260 128 

310 273 

310 273 

310 273 

310 273 

260 128 

310 273 

310 273 

Wind 
Speed 
at 60m 
(mph) 

52.5 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

30.3 

25 

37.5 

45 

52.5 

30.3 

30.3 

30.3 

Concentration 
Measurement 

Data 
File 

Ground, 2m-14m BLE246 

Ground, 2m-14m BLE247 

Ground, 2m-14m BLE248 

Ground, 2m-14m BLE249 

Ground, 9m BLE250 

Ground, 9m BLE251 

Ground, 9m BLE252 

Ground, 9m BLE253 

Ground, 2m-16m BLE254 

Ground, 2m-15m BLE255 

Ground, 2m-15m BLE256 

Ground, 2m-15m BLE257 

Ground, 9m BLE258 

Ground, 9m BLE259 

Ground, lm-9m BLE260 

n 
I ...... 

....... 



Table C.l. (continued). 

UNIT #1 UNIT #2 UNIT #3 Wind 
Run Power Wind Tunnel Model Stack Stack Vol. Stack Stack Vol. Stack Stack Vol. Speed Concentration Data 
No. Load Dir. Speed Building Ht. Temp. 3 Flow_6 Ht. Temp. 3 Flow_6 Ht. Temp. 3 Flow_6 at 60m Measurement File 

(m/s) (cm) (OF) m /sxlO (cm) (°F) m /sxlO (cm) (°F) m /sxlO (mph) 

261 Min 270 1.63 IN 39.1 0 0 39.1 0 0 25.4 260 128 30.3 Ground, lm-9m BLE261 

262 Min 266 1.63 IN 25.4 260 120 25.4 260 128 25.4 260 128 30.3 Vertical, 0.96m BLE262 
n 

263 Min 198 1.63 IN 25.4 260 120 25.4 260 128 25.4 250 128 30.3 Ground, lm-9m BLE263 ' ..-
00 

264 Min 266 1.63 IN 39.1 260 120 39.1 250 128 39.l 260 128 30.3 Vertical, 0.96m BLE264 

265 Full 266 1.55 IN 25.4 270 270 25.4 285 288 25.4 310 273 30.3 Vertical, 0.96m BLE265 

266 Full 266 1.55 IN 25.4 270 270 25.4 285 288 25.4 310 273 30.3 Vertical, 0.96m BLE266 

267 Full 198 1.55 IN 25.4 270 270 25.4 285 288 25.4 310 273 30.3 Ground, lm-9m BLE267 



Table C.2. Model and prototype parameters for the BLES evaluations (with density exaggeration). 

FULL LOAD, EXISTING STACKS 
Parameters Stack /11 Stack /12 Stack /13 

Prototype Model Prototype Model Prototype Model 

1. Scale 300 1 300 1 300 1 

2. Free Stream Velocity 17.24 1.55 17.24 1.55 17.24 1.55 
(m/s) 

3. Effluent Velocity 25.57 2.29 22.57 2.03 22.07 1.98 
W (m/s) s 

4. Effluent Temperature 405.2 293 414.3 293 427.4 293 
(OK) 

5. Ambient Temperature 285.9 293 285.9 293 285.9 293 
(OK) n 

I 
I--' 

6. Density Ratio 0.706 0.279 0.690 0.240 0.669 0.188 \0 

(P/P3 ) 

7. Effluent-to-Wind-Speed 1.82 1.82 1.61 1.61 1.57 1.57 
Ratio at Stack Exit 
(H = 76.2 m) s 

8. Stack Diameter, D(m) 3.66 0.0122 4.02 0.0134 3.96 0.0132 

9. 3 269 -4 286.5 -4 -4 
Volume Flow, Q(m /s) 2.70x10 2.88x10 271.9 2. 73xl0 

10. Froude Number, 7.88 7.80 6.47 6.43 6.15 6.11 

C) Fr - 8
-

..jg!lyD 
11. Momentum Ratio 0.0386 0.0231 0.0353 0.0208 0.0334 0. 0177 

!m _ 1 [ps]~ Ws D 
il-2 () uil s a s s 



Table C.2. (continued) 

MIN LOAD, EXISTING STACKS 
Parameters Stack /II Stack 112 Stack 113 

Prototype Model Prototype Model Prototype Model 

1. Scale 300 1 300 1 300 1 

2. Free Stream Velocity 17.24 1.63 17.24 1.63 17.24 1.63 
(m/s) 

3. Effluent Velocity 25.57 1.03 22.57 0.909 22.07 0.934 
W (m/s) s 

4. Effluent Temperature 399.7 293 399.7 293 399.7 293 
(OK) 

5. Ambient Temperature 285.9 293 285.9 293 285.9 293 
(OK) n 

I 

6. Density Ratio o. 715 0.279 0. 715 0.240 0.715 0.188 N 
0 

(P/Pa) 

7. Effluent-to-Wind-Speed 0 .. 798 0.798 0.689 0.689 0.682 0.682 
Ratio at Stack Exit 
(H = 76.2 m) s 

8. Stack Diameter, D(m) 3.66 0.0122 4.02 0.0134 3.96 0.0132 

9. Volume Flow, Q(m3/s) 118 1. 20x10 -4 122.7 1.28x10 -4 118.0 1.28x10 -4 

10. Froude Number, 3.50 3.51 2.89 2.88 2.88 2.88 

C) Fr - 8
-

.Jg~yD 

11. Momentum Ratio 0.0162 0.0101 0.0154 0.00890 0.0150 0.00768 
tm _ 1 [ps]\ Ws D 
H-2 p uli s a s s 



Table C.2. (continued) 

FULL LOAD, PROPOSED STACKS 
Parameters Stack Ill Stack 112 Stack 113 

Prototype Model Prototype Model Prototype Model 

1. Scale 300 1 300 1 300 1 

2. Free Stream Velocity 17.24 1.55 17.24 1.55 17.24 1.55 
(m/s) 

3. Effluent Velocity 19.98 1.80 20.42 1.84 22.08 1.98 
W (m/s) s 

4. Effluent Temperature 405.2 293 414.3 293 427.4 293 
(OK) 

s. Ambient Temperature 285.9 293 285.9 293 285.9 293 
(OK) 

(') 
I 

6. Density Ratio 0.706 0.690 0.240 0.669 0.188 N 
0.279 r--' 

CP/Pa) 

7. Effluent-to-Wind-Speed 1.33 1.33 1.36 1.36 1.47 1.47 
Ratio at Stack Exit 
(H = 117. 3 m) s 

8. Stack Diameter, D(m) 4.14 0.0138 4.22 0.0141 3.96 0.0132 

3 9. -- Volume Flow, Q(m /s) 269.0 2. 70x10 -4 286.5 2.88x10 -4 271.9 -4 2. 73xl0 • 

10. Froude Number, 5.78 5.78 5.70 5.68 6.16 6.11 

C) Fr - 8
-

,Jgll:yD 
11. Momentum Ratio 0.0197 0.0124 0.0203 0.0120 0.0203 0.0108 

!m _ 1 [ps]\ Ws D 
il-2 p uil s a s s 



Table C.2. (continued) 

MIN LOAD, PROPOSED STACKS 
Parameters Stack Ill Stack 112 Stack #3 

Prototype Model Prototype Model Prototype Model 

1. Scale 300 1 300 1 300 1 

2. Free Stream Velocity 17.24 1.63 17.24 1.63 17.24 1.63 
(m/s) 

3. Effluent Velocity 8.76 0.807 8. 77 0.825 9.58 0.933 
W (m/s) s 

4. Effluent Temperature 399.7 293 399.7 293 399.7 293 
(OK) 

5. Ambient Temperature 285.9 293 285.9 293 285.9 293 
(OK) n 

I 
N 

6. Density Ratio 0.715 0.279 0.715 0.240 0.715 0.188 N 

(P/Pa) 

7. Effluent-to-Wind-Speed 0.585 0.585 0.585 0.585 0.639 0.639 
Ratio at Stack Exit 
(H = 117 .3 m) s 

8. Stack Diameter, D(m) 4.14 0. 0138 4.22 0.0141 3.96 0.0132 

9. 3 Volume Flow, Q(m /s) 118.0 1. 20xl0 -4 122.7 1.28x10 -4 118.0 1. 28x10 -4 

10. Froude Number, 2.58 2.58 2.55 2.54 2.88 2.88 

C) Fr _s_ 
.,/gt~;yD 

11. Momentum Ratio 0.00873 0.00545 0.00890 0.00516 0.00912 0.00467 
!m _ 1 [ps]~ Ws D 
il-2 p uil s a s s 



Table C.3. Run numbers and model parameters of flow visualization study in BLES wind-tunnel tests, 1985J, 
(with Froude number scaling). 

Run Power Wind Tunnel Model Wind Speed Stack 
No. Load Dir. Speed (m/s) Building at 60m (mph) Configuration 

202 Full 270 1.55 IN 30.3 117.3 m stack, 3 flues 

205 Full 270 1.55 IN 30.3 117.3 m stack, 2 flues 

211 Full 270 1.55 IN 30.3 144.2 m stack, 3 flues 

219 Full 270 1.55 IN 30.3 144.2 m stack, 2 flues 
n 

226 1.63 117.3 m stack, 3 flues I Min 270 IN 30.3 "' w 

234 Min 270 1.63 IN 30.3 117.3 m stack, 2 flues 

240 Min 270 1.63 IN 30.3 144.2 m stack, 3 flues 

248 Min 270 1.63 IN 30.3 144.2 m stack, 2 flues 

260 Full 270 1.55 IN 30.3 117.3 m stack and 76.2 m stack 

261 Min 270 1.63 IN 30.3 117.3 m stack and 76.2 m stack 



C-24 

Table C.4. Conversion of wind speed for 1984 BLES study. 

Gradient Wind Speed 
U

00 
(mph) 

20.0 

22.5 

25.0 

30.0 

37.5 

45.0 

52.5 

Wind Speed at 60m Height 
u60m (mph)* 

14.5 

16.3 

18.1 

21. 7 

27.2 

32.6 

38.1 

*Based on measured velocity profile 



Table C.5. Sununary of ground-level concentration for a wind speed of 30.3 mph at 60 m height. 

Stack Height (m) 
Units 

Load on Line Condition Existing (76. 2) 117 .3 144.2 

1, 2, 3 Maximum Concentration and 3070 700 365 
Location (0.9 km/198°WD) (2.4 km/270°WD) (2.7 km/270°WD) 

1, 2 Maximum Concentration and 2770 1040 598 
Full Location (0.9 km/198°WD) (2.4 km/270°WD) (2.7 km/270°WD) 
(100%) 

1, 2, 3 Concentration at Somers Point 1900 330 193 (2.7 km/198°WD) 
(') 

Concentration at Somers Point I 
1, 2 1730 373 286 !'.) 

(2.7 km/198°WD) Vt 

I, 2, 3 Maximum Concentration and 5500 1200 860 
Location (0.6 km/198°WD) (1.5 km/270°WD) (2.4 km/270°WD) 

1, 2 Maximum Concentration and 4340 1730 1020 
Min. Location (0.6 km/198°WD) (1.5 km/270°WD) (2.4 km/270°WD) 
(40%) 

1, 2, 3 Concentration at Somers Point 1950 1000 790 (2.7 km/198°WD) 

1, 2 Concentration at Somers Point 1840 1250 865 (2.7 km/198°WD) 



Table C.6. Summary of ground-level concentration for a wind speed of 28 mph at 60 m height. 

Stack Height (m) 
Units 

Load on Line Condition Existing (76.2) 117 .3 144.2 

1, 2, 3 Maximum Concentration and 2550 520 280 
Location (~1.2 km/198°WD) (~2.4 km/270°WD) (~2.7 km/270°WD) 

I, 2 Maximum Concentration and 2200 
Full Location (~I. 2 km/198°WD) 
(100%) Concentration at Somers Point 260 1, 2, 3 (2.7 km/198°WD) 1600 290 (e:;2.7 km/270°WD) 

n Concentration at Somers Point I 1, 2 (2.7 km/198°WD) 1350 -- -- N 

°' 
1, 2, 3 Maximum Concentration and 5200 1000 760 

Location (0.6 km/198°WD) (~1.5 km/270°WD) (~2.4 km/270°WD) 

1, 2 Maximum Concentration and 4900 
Min. Location (0.6 km/198°WD) (~1.5 km/270°WD) 
(40%) Concentration at Somers Point 730 1, 2, 3 (2.7 km/198°WD) 1710 760 (2.7 km/270°WD) 

1, 2 Concentration at Somers Point 1560 (2.7 km/198°WD) 



Table C.7. Summary of ground-level concentration for a wind speed of 25 mph at 60 m height. 

Stack Height (m) 
Units 

Load on Line Condition Existing (76.2) 117 .3 144.2 
-

1, 2, 3 Maximum Concentration and 1850 320 210 Location (1. 6 km/198°WD) 

1, 2 Maximum Concentration and 1500 
Full Location (~1.6 km/198°WD) 
(100%) Concentration at Somers Point 1, 2, 3 (2.7 km/198°WD) 1200 150 180 

n 
Concentration at Somers Point I 

1, 2 1000 -- -- N 
(2.7 km/198°WD) '-J 

1, 2, 3 Maximum Concentration and 4500 730 480 Location (0.6 km/198°WD) 

1, 2 Maximum Concentration and 3800 
Min. Location (0.6 km/198°WD) 
(40%) Concentration at Somers Point 1, 2, 3 (2.7 km/198°WD) 1600 700 

1, 2 Concentration at Somers Point 1500 (2.7 km/198°WD) 



Table C.8. Summary of ground-level concentration for a wind speed of 21.7 mph at 60 m height. 

Stack Height (m) 
Units 

Load on Line Condition Existing (76.2) 117 .3 144.2 

1, 2, 3 Maximum Concentration and 1050 
Location (1.5 km/198°WD) 

1, 2 Maximum Concentration and 900 
Full Location (;:i.5 km/198°WD) 
(100%) Concentration at Somers Point 1, 2' 3 (2.7 km/198°WD) 920 150 

n 
Concentration at Somers Point I 

1, 2 800 -- -- N 
(2.7 km/198°WD) 00 

1, 2, 3 Maximum Concentration and 3600 
Location (0.6 km/198°WD) 

1, 2 Maximum Concentration and 3400 
Min. Location (0.6 km/198°WD) 
(40%) Concentration at Somers Point 1, 2, 3 (2.7 km/198°WD) 1400 630 

1, 2 Concentration at Somers Point 1330 --(2.7 km/198°WD) 
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Figure C.1. Ground-level concentrations for the existing stacks, 
full load, 198°, 30.3 mph at 60 m. 
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Figure C.3. Lateral ground-level concentration profile at Somers Point 
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Figure C.4. Lateral ground-level concentration profile at Somers Point 
for the existing stacks, min load, 198°, 30.3 mph at 60 m. 
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Figure C.S. Ground-level concentration for the existing Stack 3, 
full load, 270°, 30.3 mph at 60 m. 
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Figure C.7. Maximum ground-level concentration resulting 
from model orientation. 
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Figure C.9. Ground-level concentration for the 117.3 m stack, 
min load, 270°. 
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Figure C.11. Ground-level concentration for the 144.2 m stack, 
min load, 270°. 
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Figure C.13. Vertical concentration profile at Parkway Bridge 
for the existing stacks, full load, 266°, 0.96 km. 
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Figure C.15. Concentration coefficient with distance for various heights 
of emission (H) and limits to vertical dispersion (L), 
D stability. 
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versus wind speed, full load, 198°. 



_...... .., 
e 

C-45 

I 0
4
-------------------------------------......... ---------.~--. 

' I aalO 
~ 

0 198°, 2. 7 km, 1984 
0 198°, 2. 7 km, 1985 J 
¢> 198°, Max • 1984 
<D 198°, Max ' 1985J 

I 02 

0 10 20 30 40 50 
Wind Speed at 60 m Height (mph} 

Figure C.17. Ground-level concentrations for the existing stacks 
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Figure C.18. Variation of ground-level concentration with wind 
speed for the 117.3 m stack, full load. 
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Figure C.19. Variation of ground-level concentration with wind 
speed for the 117.3 m stack, min load. 
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l::Utl t :01 :ms Fr, TE'.:lT NO I FA3B5r 
STACI<: t1 STACK t2 STACI': t3 100%,Itt,BLE201:~17r250 

HODEL PROTOTYPE HOitEL PROTOTYF·E HODEL f•ROTOTYf'E 

'··'EL I AT STACI<: HT 1.3'5 H/S 14.9fJ N/S 1.35 H/E 14.98 HIS 1.35 t1/~ 14.9E M/C 
C:'.I T IJEL. 1. 31 t1/S 1?.98 H/S 1 .13'\ HIS 20.39 HIS 1.99 M/S 22.08 HIS 
VOL I FLOW .27E-03M3/S .27E+031131C .29E-03113/S .29Et03H3/S .27E-03t13/S .27Et03M3/S 
SOURCE STRENGTH .10Et06 .53Et05 .36Et05 
:e~!'ICl':Gf\OUNit .45E·t03 .52Ei02 .29E·I 02 
CnLIBRATION FACTOR .43E-02 .23E-02 .16E-02 
so::~ rLu~ .B50Et03 <GM/£) .105E+04 <GH/S) .220Et03 <GH/S) 
STACL HEIGHT 39.12 CM 117.36 H 39.12 CH 117.36 H 39,12 CM 117.36 M 
STAn:: I•IAMETH: 1.38 CH 4.14 11 1.H CH 4.~3 11 1.32 CM 3.96 H 

SAMF'LE x y z RAW Cot!CEtHRATION RAW CONCEtHRATION RAW CONCrnTF:A TI ON TOTAL CONC, 
f'T (KM> < M) (ti) <AREA) <GH/Mt*3> <AREA> <GH/HU3> <AREA> <Gl1111**3> <GH/Htt3> 

.6 o.o o.o .SS3 ,320E-04 771 .114E-03 220 .669E-05 .153E-03 
;<;' o.o o.o 778 1 450E·-04 1019 .153E-03 2E7 .903E-05 .20EE-03 

1. 2 15.0 o.o 1322 .120E-03 2294 1356£-03 708 ,23BE-04 ,499E-03 1 .... o.o o.o 1274 .113£-03 ~224 1345[-03 6(,l. .:23E-04 1480E-O:' 
1'2 -15.0 o.o 1269 .112E-03 2200 .341E-03 673 .225E-04 , 176E ·03 
1. ~:; :!O' () o.o 1326 .120E-03 21 i.:'5 .340E-03 715 .240E-04 , 4E>1E-O:? 
1. 5 o,o o.o 1446 .137E-03 2508 1390E-03 824 .27BE-04 .554E-03 
1'5 -30.0 o.o 1330 .121E-03 2246 .34EE-03 726 .244E-04 .493E-03 
LS 60.0 o.o 1305 .117E-03 2045 .316E-03 715 .240E-04 .457E-03 
1 I B 30.0 o.o 1488 .142E-03 2443 .379E-03 861 .291E-04 .551E-03 
1. e o.o o.o 1511 .145E-03 2510 .390E-03 885 .300E-04 .565£-03 
1 'rl -:rn.o o.o 1421 .133E-03 22E6 .3S4E-03 e2s .279E-04 .515E-03 
1. 8 -60.0 o.o 1156 .968E-04 1734 1267E-03 596 .199E-04 ,384E-03 
2 .1 60,o o.o 1360 .125E-03 2080 .322E-03 768 .259E-04 .472E-03 t=' 2 I 1 "30 .o o.o 1550 .151E-03 2478 .3S5E-03 918 • 311E-04 .567E-03 
2 .1 0 ,() o.o 15BB .15l:.·E-03 2l.OO .404E-03 965 .328E-O~ -. 593E-03 I 
2' 1 --30 .o o,o 1496 .143E-03 2358 .366E-03 894 .303E-04 .540E-03 N 
: .1 -f:..O ,O o.o 1286 .115E-03 1913 .29SE-03 714 .240E-04 .434E-03 
2.1 60.0 o.o 1485 .142E-03 2195 .340E-03 SBO .298E-04 .512E-03 
2.4 30.0 o.o 1655 1165E-03 2585 .402E-03 1030 • 350E·-04 .t:..o::E-0! 
2.11 -30.0 o.o 1526 .147E-03 2331 .362E-03 915 .310E-04 .540E-03 
2.4 ·-t..o .o o.o 1295 .1 ll·E-03 1812 .279E-03 724 • 243E-04 , 419E·-O:? 
~:j 90.0 o.o 1272 .113E-03 1686 .259E-03 721 .242E-04 ,396E-03 

60.0 o.o 1482 .141E-03 211-~7 .332E-03 901 .305E-04 .so~E-03 
2.7 30.0 o.o 1662 1166E-03 2538 .394E-03 1058 .360E-04 ,597E-03 .., .., ..... o.o o.o 1730 1175£-03 2704 .421E-03 1098 .374E-04 .634E-03 
2~7 -30.0 o.o 1594 ,157E-03 2394 .372E-03 994 .33BE-04 .562E-03 
2.7 -·C,·() .() (),O 1109 .904E-04 1321 .201E-03 601 .200E-04 .312E-O:? 
3,0 ?OiO o.o 1336 .121£-03 1772 , 273E-·03 794 .268E-04 ,.,21E-03 
3.0 45.0 o.o 1595 .157E·-03 2316 ,359E-03 1007 .342E-04 .550E.-O! 
3. 0 I)' 0 o.o 1760 .180E-03 2660 .414E-03 1115 .380E-04 .631E-03 3.() ·-45. 0 o.o 1501 .144E·-03 2122 .328E-03 928 .315E-04 1504[·-03 
:LO -90.0 o.o 1179 .lOOE-03 1404 .215E-03 640 .214E-04 ,336E-03 
3.3 90.0 o.o 1430 • 134E·-03 1884 .291E-03 884 .299E-04 .455E-0! 
:3. 3 45.o o.o 1668 .167E-03 2363 .367E-03 1067 .363E-04 .570E-03 
3,3 o.o o.o 1780 .182E-03 2565 .399E-03 11 t.2 .397E-04 ,f:..21E-O:! 
3.3 -45.0 o.o 1556 .152E-03 2142 .332E-03 986 ,335E-04 .517E-03 
3.3 -90.0 o.o 1188 .101E-03 1397 1213E-03 ;!.55 • 21 S'E-04 ,:?37E-03 
3.6 45.0 o.o 1717 .174E-03 23'50 .365E-03 1101 • 375E·-04 .576E-03 
3 'l· o.o o.o 1n.6 • lSOC-03 2·1:='3 .384E-03 1172 .400E-04 .604E-O! 
3.6 -45.0 o.o 1601 .158E-03 2110 .327£-03 1025 .349E-04 , 51 ?E·-03 
3.9 C•, 0 o.o 1739 .17?E-03 2327 .361E-03 1145 .391E-04 .577E-03 
4, 2 o.o o.o 1791 , 184E-03 2372 .368E-03 1203 .411E-04 .593E-03 
-L5 o.o o.o 1822 .188E-03 23£6 ,367E-03 1214 .415E-04 • 597E-(':! 



RUtt t ~02 :ss~r, TEST NO. FA3851 
STACK t1 STACK tz STACt: tz 100.,1N,rLEZ0:::1?,:~o 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
IJEL. AT STACt~ HT 1. 35 HIS 14.9S HIS 1.35 H/S 14.9B H/S 1.35 H/S 1·,,90 H/S 
EXlT IJEL. 1.S1 H/S 19.98 HIS 1.84 H/S 20.39 H/S 1.99 HIS 22.oe 111s 
VOL, FLOW .27E-03t13/S .27Et03H3/S .29E-03H3/S .29Et03t13/S .27£-03113/S +27E+03H3/S 
~OURCE STRENGTH .10E+06 ,SJE+OS ,J6E+OS 
:£>1\CKGROUND .47E+03 .32Et02 .23Ei02 
Cl\LIBRATIDN FACTOR .42E-02 .22E-02 .15£-02 
S02 FLUX .850Ef()3 <GH/S) .105E+0'4 <GH/S) .220Et03 <GH/S> 
!::T1'1Ct~ HEIGHT 39 .12 CH 117. 36 H 39.12 CM 117. 36 H 39.12 CH 117.36 M 
STACK I•IAHE.fER 1. 38 CH 4.14 H 1.41 CH 4.23 H 1.32 CH 3.9~ H 

SflMPLE x y .., RAW CONCENTRATION RAW CONCENTRATION RAW COtlCENTRATION TOTAL CONC. 
f'T <t<:H> <H> ( i1) <AREA> <GH/HU3> <AREA> <GH/HU3) <AREA> < Gt1/HU3> <Gt1/Htt3> 

"' ,6 o.o o.o 026 .476E-04 643 .9J6E-04 571 .185E-04 +160E-0'3 11 .9 o.o o.o 1258 .lOSE-03 1436 .21sE-03 1163 .3B6E-04 .35SE-03 
17 1.2 o.o o.o 1236 .102E-03 1385 .207E-03 1080 ,357E-04 ,J45E-03 ,.. .. 1.5 o.o o.o 1932 .194E-03 2516 .JSlE-03 1926 .644E-04 .6:?~E-03 fo LB 30.0 {\,I) 1833 .181E-03 2371 .35SE-03 1750 .584E-04 .S99E-03 
31 1.e o.o o.o 2020 .206E-03 2!.21 .397£-03 1994 .667E-04 , 6£·9E-03 ... .., 1. e -3o.o o.o 2046 .209E-03 2538 .JS'4E-03 2017 .674E-04 .660E-03 3£ 2.1 30.0 o.o 1836 .lSlE-03 22es .345£-03 1727 .57£.E-04 • 5S4E-O:? 3Q ::? • 1 o.o o.o 2092 .214E-03 2648 .401E-03 2024 .677E-04 ,6B2E-03 ..,0 2.1 -30.0 o.o 2122 .219E-03 2625 +397E-03 2062 .690£-04 .685E-03 
1~ 2.1 60.0 o.o 1613 .152E-03 1S97 .286E-03 1411 .469E-04 .484E-03 
IJ..7 2.4 30.0 o.o 1927 .193£-03 2356 .356E-03 1778 ,594E-04 ,609£-03 
19 2.4 ~LO o.o 2131 .220E-03 2664 .403E-03 2063 .690E-04 .693E-03 
40 2.4 -30.0 o.o 2060 • 211£-03 2512 .380E-03 1951 .652E-04 ,656E-03 so 2.4 -60.e o.o 1850 .1S3E-03 2104 .31SE-03 1687 .563E-04 .557E-03 ~ 
55 2.7 90+0 o.o 138() .121E-03 1504 .226E-03 1089 .361E-04 .383E-03 I 
5.~ :?.7 60.0 o.o 1658 .158E-03 1928 .291£-03 1428 .475E-04 .496E-03 w 
t::;7 2.7 30.0 o.o 1943 .195E-03 2324 .351E-03 1749 .584E-0'4 .605E-03 
~q 2.7 o.o o.o 2149 .223£-03 2640 +400E-03 2033 .680E-04 .690E-03 §9 2.7 -30+0 o.o 2179 .227E-03 2t.11 .395£-03 2051 .686E-04 .690£-03 
60 2.7 -60.0 o.o 1947 .196E-03 2212 +334E-03 1785 .S96E-04 .590E-03 
61 ...... ,., -90.0 o.o 1560 .145£-03 1589 .239E-03 13()2 .433E-04 +427E-03 
66 3.0 90+0 <hO 1414 .12SE-03 1530 .230E-03 1113 ,369E-04 .392E-03 
67 3.0 4S.o o.o 1781 .174E-03 2041 +308E-03 1536 .512£-04 .533£-03 
68 3,0 o.o o.o 2085 ,214E-OJ 2481 .375E-03 1925 .643£-04 .6S4E-03 
/..0 3.o -45.0 o.o 20S3 .214E·-03 2374 .359£-03 1894 ,t.33E-04 +636E-03 70 3.0 -90.0 o.o 1653 +157E-03 1697 .255E-03 1396 .464E-04 .459E-03 ..... , 3,3 90.0 o.o 1472 .133E-03 1613 +242E-03 1194 .396E-04 +415E-03 
'?6 3.3 45.0 o.o 1836 .181E-03 2086 .315E-03 1601 ,SJ4E-04 .549E-03 
78 3.3 -45.0 (),() 2044 .209E-03 2273 +343£-03 1865 ,623E-04 .614E-03 
79 3,3 -90.0 o.o 1639 .155E-03 1643 +247E-03 1352 .449E-04 .447E-03 
8·1 3+6 90 .o o.o 1527 .140£-03 1643 .247E-03 1107 .367E-04 .424E-Q3 
95 'J,6 45.o o.o 1976 .186E-03 2113 .319E-03 1630 .543E-04 .560E-03 
8£ 3.6 o.o o.o 2134 .221£-03 2394 .362E-03 1934 .646E-04 +647E.-03 
97 3.6 -45.0 o.o 1984 .201E-03 2152 .325£-03 1753 .SSSE-04 .SS4E-03 er 3.6 -90.0 o.o 1584 .14BE-03 1554 .233E-03 129Z .429E-04 .424E-03 
~4 3,9 '\S,O o.o 1868 • lBSE-03 2072 .313E-03 1572 .S24E-04 .550E-03 
?5 3.9 o.o o.o 2M1 .214E-03 22e9 .346£-0J 1820 .t.OSE-04 .620E-03 
% 3,9 -45.0 o.o 1954 .197E-03 2103 .317E-03 1704 .568E-04 .571E-03 

11.)3 4.2 45.o o.o 1897 .1S9E-03 2097 .316£-03 1611 ,5:37E-04 .S59E-03 
10 ~ 4.2 o.o o.o 2071 .212E-03 2241 .339E-03 1806 .60JE-04 .611E-03 
105 4.2 -45.0 o.o 1917 .192E-03 2012 .303E-03 1646 .549E-04 .SSOE-03 
112 4,5 45.0 o.o 1810 +17BE-03 1950 .294E-OJ 1509 .50JE-04 .522E-03 
11 ::! 4,5 o.o o.o 2105 .217E-03 2260 .J41E-03 1823 .609E-04 .61~E-03 
121 4.8 45.0 o.o 1879 .187E-03 2017 .304E-03 1566 .522E-04 .543E-03 



RUH t 203 385FTrTEST NO. FAJ8Sr 
STACK t1 STACK 12 STACK 13 100%1IN,t.LE203t:17r2~0 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL, AT STACI< HT 1.35 HIS 14.9S tl/S 1.35 HIS 14.98 HIS 1.ls H/S 14.98 11/!; 
CY.IT IJEL. 1.31 HIS 19.98 H/S 1.84 H/S 20.39 H/S 1.99 H/S 22.08 11/S 
VOL. FLOW .27E-03H3/S .27Et03113/S .29E-03tt3/S .29E+03tt3/S .27E-03tt3/S .27£+03113/S 
SOURCE STRENGTH .10E+06 .53E+05 .J6Et05 
BACKGROUND .57E+OJ .B2E-102 • 64E·I 02 
C~LIBF\ATION FACTOR +42E-02 .22E-02 .15E-02 
S02 FLUX .SSOEtOJ <GH/S> .105£+04 <GH/S) .220E-103 <GH/S) 
~TACt:; HEIGtiT 39.12 CH 117.36 H 39.12 CH 117.36 H 39.12 CH 117. 36 H 
STACK [llAHETER 1.:!S CM 4.14 H 1.11 CH 4.23 H 1.32 CH 3.96 H 

SAMPLE x y z RAW CONCENTRATI0t4 RAW CONCENTRATION RAW CONCENTRATION TOTAL CONC. 
f'T <KH> (H) (ff) <AREA) <GH/HUJ) <AREA> <GH/HUJ> <AREA> <GH/HUJ) <GH/HUJ) 

6 .6 <>. () o.o 749 .23BE-04 238 .239£-04 274 • 710£-05 .548£-1)4 
11 .9 o.o o.o 1056 • 64SE-04 469 .593E-04 604 .1B3E-04 .142£-03 
1 :' 1.2 o.o o.o 1067 .660£-04 490 .62SE-04 608 .184E-04 .147E-03 
2~ 1. 5 o.o o.o 1590 .13SE-OJ 925 .129E-03 1123 .35SE-04 .300E-03 :rn 1. a '30.0 o.o 1598 .136E-03 969 .136E-OJ 1129 .J60E-04 ,JOSE-03 
:?1 1, r, o.o o.o 1789 .161£-03 1102 .156E-03 1297 .417£-04 .359E-03 
32 1.s -30.0 o.o 1784 .161£-03 1045 .148£-03 1259 .404E-04 ,J49E-03 
3f! 2. 1 30.0 o.o 1745 .156E-03 1087 .154E-03 1248 .400E-04 .350E-03 
39 2.1 o.o o.o 1983 .1S7E-03 1257 .180E-03 1476 .47BE-04 .415E-03 
~o 2.1 -30.0 o.o 1932 .lBOE-03 1191 .170E-03 1397 .451E-04 .39SE-03 
46 2.4 60.0 o.o 1560 .131E-03 973 .137E-03 1069 .340E-04 .302E-03 
~7 2.4 30.0 o.o 1883 .174E-03 1212 .173E-03 1362 .441E-04 .391E-03 4g 2. 4 o.o o.o 2055 .197E-OJ 1334 .192E-OJ 1'525 .494E-04 .4JSE-03 
49 2.4 -30.0 o.o 1939 .181E-03 12:.'!5 .175£-03 1375 .443£-04 .401£-03 
50 2.4 -60.U o.o 1764 .lSSE-03 1044 .147E-03 1208 .387£-04 ,344E-03 I::' 
SS 2.7 90.0 o.o 1290 ,955E-04 753 .103E-03 796 .24SE-04 ~223E-O? I 
56 2.7 60.0 o.o 1641 .142E-03 1068 .151E-03 1145 .366£-04 ,330E-03 .a:.--
57 2.7 30.0 (\.0 1988 t1 SBE-03 1318 .189£-03 1447 .46SE-04 • 424E-03 
59 2,7 o.o o.o 2130 .207£-03 1421 .20SE-03 1580 .S13E-04 ,463E-03 
59 2.7 -3o.o o.o 2036 .194E-03 1309 .lBSE-03 1473 .477£-04 .430E-03 
60 2.7 -60.0 o.o 1833 .167E-03 1106 .157E-03 1240 .398E-04 .364E-03 
U.:· 3,() 90.0 o.o 1343 .102E-03 827 .114E-03 883 .277E-04 .244E-OJ 
67 3.0 45.0 o.o 1823 .166£-()3 1222 .175E-03 1316 .423E-04 .3S3E-03 
68 3,0 o.o o.o 2136 .207E-03 1"52 .210E-03 1595 • 518E-04 • 469E-OJ 
(.,9 3.0 -45.o o.o 1998 .1S9E-03 1280 .184£-03 1407 .454E-04 .41BE-03 
70 3.0 -90.0 o.o 1673 .146£-03 1007 .142E-03 1075 .342E-04 .'322E-03 
?5 3,3 90.0 o.o 1398 .110E-03 904 .126£-03 907 .28SE-04 .264£-03 
7t 3t3 45.o o.o 1863 .171E-03 1261 .1S1E-03 1327 .427£-04 .395E-03 
?!J 3,3 -45.o o.o 2007 .190E-03 1310 .lBSE-03 1424 .460£-04 ,424E-03 
79 3,3 -90.0 o.o 1692 .149£-03 1044 .147E-03 1093 .34SE-04 ,331E-03 
94 3.6 90.0 o.o 1'519 .126E-03 996 .140£-03 1000 .317E-04 ,297E-03 
85 3.6 45.0 o.o 1905 .177E-03 1334 .192£-03 1377 .444£-04 .413E-03 
Bl.· 316 o.o o.o 2169 .212£-03 1513 .219E-03 1599 .S19E-04 .483E-03 
87 3.6 -45.o o.o 2024 .19ZE-03 133S' , 193E-03 1427 .461E-04 .431E-03 ea 3.6 -90.0 o.o 1714 .152E-03 1063 .150E-03 1115 .JSSE-04 .337E-OJ 
9'! 3.9 45.0 o.o 1SE9 .175E-03 133£. .192E-03 1364 • 440E-0·' .411E-03 
'?!> 3,9 -45.o o.o 2054 .197E-03 1404 .203E-03 1479 .479E-04 .447£-03 

10! 4,2 45.o o.o 1923 .179E-03 1379 .199£-03 1403 .453£-04 ,423E-OJ 
10·!\ 412 o.o o.o 2135 .207E-03 1500 .217E-03 1563 .507E-04 .475E-03 
105 4,2 ···45.0 o.o 2047 .196E-03 1404 .203£-03 1467 .474E-04 .446E-OJ 
112 4.5 45.o o.o 1861 .171E-03 1317 .189E-OJ 1348 .434E-04 ,404E-03 
11 ! 4. 5 o.o o.o 2146 .209£-03 1514 .219E-OJ 1572 .510E-04 .479E-03 
121 4.s 45.0 o.o 1963 .184E-OJ 1422 .205E-03 1428 .461E-04 .436£-03 



RUN I 204 :rnsFT, TEST NO. FllJSS, 
STACK t1 STACK 12 STACK 13 100%•IN•CL£204::17,2so. 

HODEL F'ROTOTYf'E HOI•EL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.35 M/S 14.9E H/S 1.3'5 H/C H.?E Hit 
EXIT 'JEL. 1.31 M/C 1?.98 HIS 1.84 HIS 20.39 H/S 
VOL. FLOW .27E-03H3/S .27E+03M3/C .29E-03H3/S .29Ei03t13/S 
SOURCE STRENGTH .10E+06 .SJE•OS 
MCl'~GROUND • 57Et03 .19[·103 
CALillRATION FACTOR o42E-02 ,22E-02 
S02 fLUX .BSOE+03 <GH/S> .105Et04 <Gtt/C) 
STACI<: HEIGHT 39.12 CH 117.36 M 39.12 CH 117.36 H 
ST1-'\Ct~ DIAMETER 1.38 CM 4.14 H 1, .'11 CH 4.~3 H 

SAMPLE v y 2 RAW COHCEHTRATIOH RAW CONCEtHRATIOH RAW COHCENTRATION TOTAL CONC. PT <KM> <H> <H> <AREA> <GH/HU3) <AREA> <GH/HUJ) <AREA> < GH/HU3 > <GH/HU3> 
6 • 6 (),() ().() 1420 .112E-03 11SS .1S2E-03 .26SE-03 

11 .9 o.o o.o 2450 .24SE-03 2342 .32'7E-03 .snE-03 
16 1.2 15.0 o.o 2729 .2SSE-OJ ~652 .376E-OJ .661£.-0J 
17 1.:? o.o o.o 3195 • 34l.E- 03 3171 • .,5t.E- 03 .eo2E-03 
18 1. 2 -15. 0 o.o 3182 • 344£-03 3131 .450E-03 .794E-03 
23 1.5 30.0 o.o 3t.fl4 .410£-03 36?~ .535[-()3 .946E-o3 
24 1. 5 o.o o.o 3736 .417E-03 3775 .54BE-03 .96SE-03 
25 1. '5 -30.0 o.o 3371 .369£-03 32?5 +475E-03 .844£-03 
29 1.S 60.0 o.o 3238 .352E-03 3193 .459E-03 .811E-03 
30 1.e 30.o o.o 3965 .447E-03 3901 .57?E-03 ·103E-02 
31 i. a o.o o.o 4165 .474E-03 4152 .605E-03 .1osE-02 
J: 1.S -30.0 o.o 3720 ,415E-03 3658 .S30E-03 .945E:-03 
J:' 2.1 oo.o o.o 3105 .334E-03 3028 .434E-03 .768E-03 
38 2.1 30.0 o.o 389() .437E-03 3893 .564E-03 .1ooc:-02 
39 2.1 o.o. o.o 4273 .48BE-03 4270 .623E-03 .111E-02 '=' 40 2.1 -30.0 o.o 3969 .44SE-03 3'717 .570E-03 ·.102t-o:: I 41 2.1 -60.0 o.o 3193 .346E-03 3058 .438E-03 .784E-03 VI 46 2.4 60.0 o.o 3469 .382£-03 3420 .494E-03 .S76E-03 
·'\7 2.4 30.0 o.o 4019 .454E-03 3999 .582E-03 .104£-02 
i!S 2.4 (),() o.o 4256 .4S6E-03 4250 .620E-03 .111£-02 
-19 2.4 -30.0 o.o 3878 .436£-03 3819 .55SE-03 .990E-03 
50 2.4 -60.0 (). () 3276 +·357E-03 3132 .450E-03 .806E-03 
56 2.7 60.0 o.o 3427 .J76E-03 3341 .482E-03 .asaE-oJ 
57 "' .. 30.0 o.o 3984 .4SOE-03 3937 .snE-03 .102E-02 ~ t' so 2.7 o.o o.o 4193 +477E-03 4164 .607E-03 .1ost-02 S? 2.7 -30.o o.o 3968 .44BE-03 3878 .564£-03 .101£-02 
60 2.7 -60.0 o.o 3398 .373E-03 3248 .467£-03 .840£-03 
66 3.0 90.0 o.o 2941 .312E-03 27t.1 .393E-03 .706E-03 
6'? 3 ,I,.) 11s.o o.o 3766 .421E-03 3704 .5J7E-OJ .9'5SE-03 
68 3.0 o.o o.o 42:.:!t. .4S2£-03 4125 .601£-03 +10SE-02 
69 3 .{) -4'3.0 o.o 3719 .415E-03 3579 .SlSE-03 .933E-03 
75 3.3 90.0 o.o 300S' .321E-03 2fH5 .40t.E-03 .727E-03 
76 3,3 45.0 o.o 3755 .420E-03 3667 .531E-03 .951£-03 
"?? 3,3 o.o o.o 4176 .475E-03 4077 .594£-03 .107E-02 7a 3,3 -45.o o.o 3607 .400£-03 3457 .499E-03 .S99E-o3 
79 3.3 -90.0 o.o 2669 +277E-03 2423 .341£-03 .61SE-03 
94 316 90+0 o.o 3048 .327E-03 2880 .411E-03 .nsE-o3 
B~ 3.6 45.0 o.o 3752 .419£-03 3646 .52eE-03 .947E-03 
86 3.6 o.o o.o 4015 .454E-o3 3877 .563E-03 o 10:'.?E-02 
O"? 3.6 -45.0 o.o 3524 .3S9E-03 3332 .4BOE-03 .B69E-03 gg 3.6 -90.0 o.o 2510 .256E-03 2259 .316E-03 .572E-03 
94 3.9 45.0 o.o 3764 .421E-03 3630 .526E-03 .947E-OJ 
95 3,9 o.o o.o 3303 .426E-OJ 3629 .S26E-03 .9S2E-03 

104 ·1.2 o.o o.o 3742 .419£-03 3569 .S16E-03 • 934E-03 



RUH t 205 JOSFT•TEST NO, FEt3SS, 
STACK t1 STACK 12 STACK tJ 100%,IN,tLE20S::1~,270 

HO[IEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1,35 H/S 14,9C H/S 1,JS H/~ 14 ,<;-C H/t: 
EXIT 1JEL, 1.s1 HIS 19.98 HIS 1,34 HIS 20.39 HIS 
IJOL. FLOW .27E-03H3/S .27E+03113/S .29E-03H3/S ,29E+03H3/S 
SOURCE STRENGTH .10E+06 .S3E+05 
IlACKGROUtUt , 4'.:'E+03 .10Ei03 
CALIEIRATION FACTOR .42E-02 .22E-02 
S02 FLUX .CSOE+03 <GH/S) .105E+04 <GH/S) 
STACK HEIGHT 39.12 CH 117.36 H 39.12 CH 117.36 H 
STACK I•IAHETER 1.3B CM 4.14 H 1.11 CH 4.~3 H 

Sl\HPLE x y ... RAW COHCEHTRATION RAW CONCENTRATION RAW CONCEHTRATION TOTAL CONC, 
PT <KH> <H> (tt) <AREA> <GH/HU3) <AREA> <Gl1/HU3> <AREA> <GH/HUJ> <GH/Htt3> 

6 .6 o.o o.o 1366 .115E-OJ 1270 .17BE-OJ .293E-03 
11 .9 o.o o.o 2406 .2S2E-03 2560 .J7SE-03 , 62.JE-03 
16 1. 2 1s.o o.o 2347 .244E-OJ 2470 .361£-03 ,606E-03 
1? 1 .: o.o o.o 3086 .342E-03 3380 .SOOE-03 .S42E-03 
19 1. 2 -1'5.0 o.o 2927 .321E-OJ 3154 .466E-OJ .7S7E-03 
~3 1.s 30.0 o.o 317? .354E-03 34~6 .S13E-03 ,fJ!-:"E-•)3 
2 ·1 1.5 o.o o.o 3274 .J67E-03 3550 .S26E-OJ .S93E-03 
25 1.5 -30.0 o.o 3143 .349E-03 3305 .501E-03 .ESOE-03 .. ,,, 1 's 60.0 o.o 2699 .291E-03 2865 .422E-03 .712E-OJ 
fo 1.s 30.0 o.o 3426 ,3E7E-03 3714 .S51E-03 o938E-03 
Jl 1.s o.o o.o 3735 .427E-03 4079 .607E-03 .103E-02 
32 1.e -Jo.o o.o 3404 ,3S4E-03 3£.::'8 .546E-03 .92S'E-03 
37 2.1 60.0 o.o 2606 ,279E-03 2713 .39BE-03 , 677E-03 
38 2.1 30.0 o.o 350£. .397E-03 3 ......... ,, ... .5£.0E-03 .9S7E-03 
39 2.1 o.o o.o 3742 .428E-03 4020 .S9BE-03 .103E-02 t=' 40 2.1 -30.0 o.o 3642 .415E-03 3892 .S71:1E-03 ~993E-03 I 
H 2.1 -60.0 o.o 2922 .320E-03 3032 .447E-03 ,767E-03 °' 46 2.4 60.0 o.o 2981 .328E-03 3132 .4l.2E-03 ,790E-03 
47 2.4 ::so.o o.o 3607 .410E-03 3832 .S69E-03 .980E-03 
·18 2.4 o.o o.o 3813 .43EE-03 4034 .600E-03 .104E-02 
19 2.4 -30.0 o.o 3532 .401E-03 "3692 .S48E-OJ .948E-03 
50 2.4 -60.0 o.o JOOS ,331E-03 3058 • .,51E-03 .7S2E-03 
56 2.7 60.0 o.o 2907 .318E-03 3011 .444E-03 .762E-03 .,.., 2.7 30.0 o.o 3575 .406E-03 3767 ,SS9E-03 ,9£.£.E-03 
58 2.7 o.o o.o 3720 .425E-03 3934 .585E-03 .101E-02 
c::c;- :2.7 -30.0 o.o 3543 ,402E-03 u..e1 .S46E-03 .94EE-03 
60 :L7 -60.0 o.o 3030 .334E-03 3057 ,4S1E-03 .785E-03 
H :?.O 90.0 o.o 2362 .246E-03 2336 .341E-03 .'587E-03 
67 3,0 45.0 o.o 3324 , 373E-03 3458 ,512E-03 ,9esE-03 
£.8 3.0 o.o o.o 3l.79 ,420£-03 3846 .S71E-03 .991£-03 
69 3,0 ·-45 .o o.o 3428 ,J87E-03 3495 .518E-03 .90SE-03 
75 3,3 90.0 o.o 2422 .254E-03 238? .34?E-03 ,603E·-03 
76 3,3 45.0 o.o 3312 ,J72E-03 3417 .506E-03 .S77E-03 
77 3,3 o.o o.o 3630 .413E-03 3743 .SS£.E-03 .969£-03 
78 3,3 -45.0 o.o 3289 .369E-03 3289 .486E-03 .8'55E-03 
79 3.3 -90.0 o.o 2461 ,260E-03 2317 .33ElE-03 ,597E-03 
85 3.6 45.0 o.o 3281 .368E-03 3363 ,498E-03 ,86SE-03 
8£ 3.6 o.o o.o 3534 .401£-03 3l.2S' .53SE-03 .939E-03 
97 J,6 --45.0 o.o 3104 .344E-03 3047 .449E-03 .794E-03 
88 3.6 -90.0 o.o 2424 .255E-03 22£.3 .330E-03 .SB4E-03 
94 3,9 45.0 o.o 3220 ,JS9E-03 3257 .481E-03 .841E-03 
Qe; 3,9 o.o o.o 3422 .3S6E-03 345::' .S12E-03 .S98E-03 

104 4.2 o.o o.o 3406 .384E-03 3423 .507E-03 ,891E-03 



RUtl t :o~ ::c:;n,TC!lT tlO. n13e5, 
~TACK t1 CTACr. t: CTACr. t3 100:,JH,~Lt206::17,z30 

ttOl•EL PROTOTYPE ttODEL PROTOTYPE HOitC:L PROTOTYPE 
vu .. t''l'T 8 J'(\('t; HT 1. 3~, tl.!r. 1·1.'i'C H/!.: 1. ~5 tt/C 11 ,'JO tt/C 
l:~~Il 1JEL. 1.51 11/S 1 ~'. '.>'0 H/C 1.lH M/S 20.39 11/S 
VOL. FLOW .27E-03113/S .27EtOJHJ/S .::!9E-03tt3/S .29Et03tt3/S 
!lOURCE STRENGTH .10Et06 .53Et05 
r.f\CKGROUNI• ,'nEt-03 .52Et03 
CftLIDRATION FACTOR • ·12t ·02 • 22[ ··02 
!:OZ FLUX ,3SOEtOJ <OH/S) .105E 1-04 <OH/!:) 
!HACK HEIGHT 39.12 CH 117.J.!. t1 39.12 CH 117. 36 H 
STACK DIAMETER 1.38 CH 4.14 H 1.41 CH 4+23 H 

SM1PLE x y z RAW CONCEtHRAT I OH RAW CONCEHTRATIOH RAW CONCENTRATION TOTAL CONC. 
f'T <KIO <H> <H> <AREA> <GH/HU3> <AREA> (Gtt/11UJ> <AREA> <Gtt/HU3> <G11/HU3) 

6 . 6 o.o o.o 1640 .755E···01 1695 .179E·03 .27SE-03 
11 .9 o.o o.o Z227 .173E-OJ 2.S43 .J24C: 03 .497E-03 
16 1.2 1s.o o.o 2270 .17CE-OZ ::!701 .33JE-O~ • 511E-03 
17 1. 2 o.o o.o 2.!>29 .226E-03 3212 .411E-03 ,.SJi'E-03 
1:? 1.2 -1s.o o.o 2469 .205E-03 2'171 .374E-03 .S79E-03 ...... 1. 5 30.0 o.o 2010 .2SOE-03 3410 .441E-03 • .S'?1E-03 :?'.i 1. s o.o o.o 2900 .261E-03 3506 .456E-03 .717E-03 
~5 1 's -30.0 o.o 25J:? .213E-03 2905 ,J76E-03 .539E-03 
~~ 1 .B 60.0 o.o 274•') .ZHE-03 3Z34 ··H 1E- 03 .tSSE-03 
30 1. 3 :rn.o o.o 2937 .273E··03 3564 , 465E-·03 .73SE-03 
31 1.s o.o o.o 3069 .2El4E-OZ 3602 .4e3E-03 .76!.E-03 .. ~ i.a -30.0 o.o 2.SOS .223E-03 3017 .331E-03 .604E-03 
"!-7 2 .1 ~.o.o o.o 26{.,t., .23lt-03 30!10 ,J£l5E-03 .61SE-03 
JS 2.1 30.0 o.o 3099 .2SSE-03 3629 .475E-03 .762E-03 t::I 3Q 2 .1 o.o o.o 31C7 • 2S'~~E- 03 3744 • 4';'2[:- 03 .791E-03 I 10 2.1 -30.0 o.o 2314 .2SOE-03 3220 .412E-03 i662E-03 
11 2.1 -6(),() o.o 2~3~ .1B7E-03 2520 .305[-03 • 492E-03 ....... 
~.s 2.4 60.0 (),() 2920 .2b4E-03 3320 .427E-03 .692E-OJ 
47 2.4 30.0 o.o 3205 .302E-03 3£.';'7 .4S5E-03 +7El7E-03 
\8 ::.?. 4 o.o o.o 3194 ,JOOE-03 3686 .483E-03 .783E-03 
\'? 2.4 ·-30.() o.o 27?5 .24SE-03 3124 .J?7E-03 .645E-03 
5{' 2.\ -io.o ().0 23 .. 17 • te?E-03 :!4?3 .301E-03 .490E-03 
56 2.7 60+0 o.o 2905 .262E-03 3227 .413E-03 .675E-03 
57 2.7 zo.o o.o 3199 .301E-03 3.!.-21 .473E-03 .774E-03 
53 2.7 o.o o.o 3267 .310E-03 3681 .483E-03 .792E-03 
5S' 2.1 -Jo.o o.o 28£,2 .256E-03 31·12 .400E-03 +657E-03 
60 ::?. 7 -60.0 o.o 2510 .210E-03 2647 .325E-03 .53SE-03 
6!:· 3.0 90.0 o.o 2600 .,:22E-0"3 ~753 .341E-03 .Sl.ZE-03 
67 3.0 4~5. 0 o.o 3176 .2?SE-03 3'515 .457C OJ .7SSE-03 
6f 3.0 o.o o.o 3339 .31S'E-03 3704 .406E-03 .eOSE-03 
69 3.0 -45.o o.o 2789 .247E-03 2?33 .360£-03 • 01 SE-03 
70 J.() -90.0 o.o 2246 .175E-03 2231 .2t..1E- 03 .437E-03 
75 3,3 90.0 o.o 2672 .231E-03 2309 .J49E-03 .SSlE-03 
76 3.3 45.o o.o 3212 +303E-03 3·1?2 .4S4E-03 .75lE-03 
7? 3,3 o.o o.o 3335 .319E-03 3625 .474£-03 .79JE-03 
7t? 3,3 -45.o o.o 2e19 .251E-03 '"H'V'\.., .367E-03 .t.lCE-03 "''"'"' 79 3,3 -9o.o o.o 2288 .1S1E-03 2241 .263E-03 ,444E-03 
C4 3.6 90.o o.o 273? .240E-03 28.!.3 +350E-03 .S9EE-03 
85 3.6 45.o o.o 3260 .J09E-03 3495 .454E-03 .763E-03 
86 3.6 o.o o.o 3279 .311E-03 3473 .451E-03 .n2E-03 
B7 J.6 -4'5.o o.o 2346 .254E-03 2399 .J63E-03 .61SE-03 es 3.6 -90.0 o.o 2235 .174E-03 2155 .2SOE-03 .423E-03 
94 3.9 45.o o.o 3228 .JOSE-03 3413 .442E-03 .746E-03 
?5 3.9 o.o o.o 3224 .304E-03 3391 .4JSE-03 .742E-03 

10"'1 4.2 o.o o.o 3238 .306E-03 331? • 4JZE-03 .73E.1E-03 



RUH t 207 JOSFT• TEST HO. FD32Sr :::TACK t1 !::TACK 12 STACK tJ 100%•IH,BLE207::17,19e 
HODEL PROTOTYrE ttODCL rROTOTYrc ttODCL rROTOTYrc 

VCL, AT STACK HT 1.JS H/S 14 • ?O tt,•::: 1,JS H/O 14.':0 H/S CXIT VCL, 1.c1 H'"' 1'7.':B H/C 1. C4 tt/S :o.J? H/S , .. 
IJOL. FLOW , 27E · OJttJ/S .27ElOJHJ/C • 2':E ·OJttJ/S .2?El-03tt3/S EOURCE ETRCHGTH .1oc:oc. .s-::c:os 
I!ACKGROUHD .S2Ef03 .12EIOJ 
CALII!RATIOH rACTOR .42[- 02 .22[·02 
!:02 FLUX .OSOEIOJ < Gtt,'S > .1osE104 <GHIS> 
ETACK HEIGHT J'J.12 CH 117.J.!. H J?.12 Ctt 117.Jt. tt 
:::TACK DIAHETER 1.JO CH 4.14 tt 1 •. u CH 4.2J tt 

:::t,ttru: v y 
<A> 

RAW COtlCCtHRAT I Otl RAW COHCCHTRATIOH RAW COHCCHTRATIOH TOTAL cottc. PT <KH> <H> <AREA> <Ott/HUJ> <AREA> <Ott/H**'l> <AREA> <Gtt/H**3> CGH/HUJ> 
1 ..... 240.0 o.o ........ .2nc o4 2C9 .257[ 04 .S33E-04 .... , , ... , .. ..... 225.0 o.o ........ ,J4SE -04 :~c .JJ1E 04 .~nE-04 j .... , ' ' , 2.7 :ao.o o.o C25 .405E 04 'JC7 .405E 04 .clOE-04 _, ..... 195.0 o.o , ... , .S50E 04 470 .SJ2E 04 ,103E-03 ... , ...... 
5 .... 1co.o o.o 1052 .702C 04 'SSl .t.55[ 04 .1JGE-03 ... , 
~ ..... 1~5.0 o.o 1142 .020E 04 ~50 .C05E·04 • l~JE-03 -·, 7 ..... 150.0 o.o 12-1'5 .'755[ 04 71.!. ,'JOSE 04 .lCGE-03 .._I I s ..... -. , lJS.O o.o 1356 .110E ·OJ CH .lOSE OJ .215E-OJ 
9 2. 7 120.0 o.o Ht-1 .12·!\[ 03 004 .11.!.C· OJ .240[-0J 

10 2.7 105.0 o.o 1~00 .142E OJ 1000 .1J4E OJ .276E-03 
12 2.7 75.0 o.o 1C1E .171C OJ 1171 .1.!.0C OJ ,JJOE-03 
1J 2.7 ~o.o o.o 1 "", , ...... .1csE oJ 125C .17:E OJ .JSOE-03 
1-1 ..... 45.0 o.o 1S'OC .1nc OJ lJOJ .1coc OJ ,J7'JE-03 ..... , 

~ 15 ..... JO.O o.o 1 ....... .1a~E·OJ 12Jl .lt.?E OJ .J54E-03 ..... , , ..... 
1f, 2.7 15.0 o.o 1';'59 .lC'JE OJ 12l.4 .174C OJ • J£.JE-03 I 
17 ~.7 o.o o.o 1075 .170E OJ 121J .lt.l.E OJ .JHE-03 CX> 
le ..... -15.0 o.o 1403 .127C OJ CH .10S'C OJ .23t.E-OJ ..... , 
19 ..... ·JO.O o.o 1501 .140E 03 ?40 .12t.E OJ .2.!>SC OJ ..... , 
20 ..... ··45.0 o.o 1-H7 .122E 03 OJS .10S'C OJ .2J1E·OJ .... , 
21 ..... -·' -~o.o o.o 1 """", ........ .107E OJ 75l. .?l.t.E 04 .204E-OJ ..... ~.7 -75.0 o.o 1200 .C9~E 04 t.H .791[ 04 .169E· OJ 53 2.7 -?O.O o.o 1124 .n7E 04 505 , 70t.E 0·' .150E-03 24 .. .., -105.0 o.o 1009 .t.4t.E M 50.!. .SC.!.[ 04 .12JE-OJ .... , 
25 ..... -120.0 o.o no .S27E 04 4""' .4COE O·' .101E-OJ .... , ..... 
26 ..... -135.0 o.o C52 ,41\0C 04 390 • .!122[. 04 .Cl.JE-04 .... , ..... ..... -150.0 o.o 7?"l .J71E 04 JSO .J4?E· 04 .noE-04 28 ~:7 -1l.5.0 o.o 7~J .2C4C 04 J-'H • JJ.!.E· 04 .l.20E-Ot 
29 ..... -iso.o o.o M4 • lt.CE ·04 274 .2J4E ··04 .402E-04 -. , 30 ...... -19'5.0 o.o 597 .1ot.c 04 1'70 .10.!.E 04 .212E-O-~ ... ,/ 

Jl ..... -210.0 o.o '5"'" .02t.E 0'5 1-:t. .050E 05 .1~3E-04 .... , ', ..,..,. ..... -225.0 o.o 5'54 .4'i'0[ 0'5 1.!.S' • 74-1[ 05 .124E-04 jj ~:7 -240. 0 o.o 551 .45'7E ·05 200 .121E 04 .1~7E-04 



F:Utl t 203 3SSFT~ TE'.:iT NO, FA3SS~ 
STACK t1 STACK t~ STACK t3 100~1INrDLE~oc::17.1~~ 

HOitEL f'ROTOTYPE HO It EL PROTOTYPE HOitEL PROTOTYPE 
t)EL. AT STACK HT 1.21 11/S 13.35 11/S 1.21 H/S 13.35 H/S 1.21 H/~ 13+35 t1/£ 
t:XIT l.1EL. 1,S1 H/S 1?.98 11/S t.84 11/S 20.39 11/S 1.99 H/S 22.os M.ts 
VOL. FLOW .27E-03113/S • 27E+03M3/S .29E-03H3/S .29E·t-03113/S .27E-03H3/£. • 27Et 03H3/!: . 
!::OURCE STRENGTH .10Et06 .53E+os .36EH•5 
f:ACKGJ;:f..\UNI• • 53EH<~ .11Et03 .S'OEI (•2 
CALIBRATION FACTOR .42E-Q2 .22E-02 .1 SE--(12 
S.02 FLUX .S50Et03 <GH/S) .105Et·04 <GH/S) .220E·I03 <GM/S) 
!_:TACK HEIGHT 39 .12 CH 117. 36 H 39.12 CH 117. 36 11 39 .12 CM 117. 36 M 
STACi-;: tiIAHETER 1. ".!€.: CH 4.14 11 1.n CH 4 .. ~:?. 11 1.Z.2 CH 3.9!. 11 

SAMPLE x " ... Rf•W CONCENTRATION RAW CONCENTRATION RMJ CONCENTRATION TOTAL CONC. 
f'T O<:M> do ( i1) <AREA> <Gtt/M**3> <AREA> < Gti/t1U3) <AREA> <GH/HU3> < GM/HU3) 

l(l .9 15 .o I).() 710 .240E-04 415 .464E-04 733 • 217E-·04 ,921E-04 
11 .9 o.o o.o t.24 .1~/'E-04 290 .273E-04 50t· .140E-O~ .S40E-0·1 t:' 
1:::? .9 ·-15.() o.o .:.s7 .170E-04 330 .J34E-04 572 .162E-04 .667E-04 I 
">7 .s 30.0 o.o BE7 .473E-04 670 .ElS4E··04 1293 ,40SE-04 .173E-03 \0 :ii .s o.o o.o s:1 .:3S6E-04 563 .690E-04 1153 .:SSBE-04 .143E-03 
§~ .s -30.0 •). 0 7(.)C .237E-04 404 • HSE-0·~ 796 .23BE-04 • 9::n:-·0·1 ., 150.0 (),() 350 .424E-04 529 ,63BE-04 783 .234E-04 ,130E-03 
54 :7 120.0 o.o E'92 .4BOE-04 629 .791E-04 955 .2S'2E-04 .156E·-03 
55 ,7 90.0 o.o 987 .60SE-04 733 ,950E-04 1253 .392E-04 , 195E-03 
St .7 60.0 o.o 1004 • 6:::?7E-04 762 .994E-04 1403 .443E-04 .206E-03 
S'.' .7 JOd.) (),() 975 .589E-04 765 ,999E-04 1435 .453E-04 .204E-03 
se .'.' ·o .o o.o 899 .489E-04 661., ,S4SC-04 1321 .415E-04 .175E-03 
5'? .7 -30.0 o.o 792 .34SE-04 533 ,645E-04 1063 .328£-04 .132E-03 
60 ,7 -60.0 o.o 716 .24SE·04 38·1 .417E-04 836 .251E-04 .916E-04 
61 .7 -90.0 o.o 669 .1S6E-04 321 .321E-04 652 .189E-04 ,696E-04 
l;.:;' ·' -120.0 o.o 620 .121E-04 2'54 .21BE·04 4e3 , 132E-O·, .472E-O!\ 
63 .7 -150.0 o.o 602 .975E-OS 219 .16'5E-04 369 ,940E··05 ,J57E-04 



P.Utl t 20? 3S5FT, TEST NO. Ft1Js•;:;, 
!:TACK t1 :::TACK t2 :::TACK t3 l00~1Itt1rLE20S'::17,1~e 

HOitEL PROTOTYPE HOitEL PROTOTYF'E t10I1EL PROTOTYPE 
1JCL, AT £TACK HT 1.12 H/C 12.36 H/C 1.12 t1/::: 12.36 H/S 1 .12 H/::: 12.3l. H/C 
C:)".IT IJEL. 1.31 HIS 1'7.98 11/S 1,34 t1/S 20.39 t1/S 1.99 tt/S 22.os 111s 
1.IOL, FLOW .27E-03tt3/S .27E+03113/C .29E-03tt3/S .29Et03tt3/S .27E-03H3/S .27Et03M3/S 
SOUF:CE STRENGTH .10Et06 .SJEtOS .36Et-OS 
PACKGF:OUNI• .47£-IOZ .55£-102 .SOE102 
CALIBRATION FACTOR .42£-02 .22E-02 .1SE-02 
502 FLUX .8'50Et03 <Gtt/S) .10SE+04 <Gtt/C) .220Et03 <GH/S) 
:;TACK HEIGHT 39.12 CH 117. 36 H 39.12 CM 117.36 M 39 .12 CH 117.36 H 
STACK ItIAMETER 1.38 CH 4.14 H 1.11 CH 4.~3 H 1.32 CH 3.9{, H 

!:l1"iHf'LE Y. y z Rt•W CONCEtHRATION RAW CONCEtHRATION RAW CONCENTRATION TOTAL CONC. 
f'T <K11> 00 (11) <AREA> <GH/11U3> <AREA> <GH/HU3> <AREA> < GH/HU3> < Gl1/MU3 > 

~ 
10 .9 15. 0 o.o 529 .725E-OS 217 .247E-04 404 .119E-04 , 439E-04 I 
u. ,9 o.o o.o 49e ,316E-05 151 .147E-04 264 .721E-05 • 2SOE-0·1 ~ 
12 .9 -15.o o.o 504 .395E-OS 146 .139E-04 293 .819E-OS .260E-04 0 ....... LS 30.0 o.o 598 .163E-04 329 .418E-04 694 .217E-04 .799E-O~ 
~'! 1. s o.o o.o 530 .140E-04 292 .362E-04 698 .218E-04 , 720E-04 
:25 1.5 -30.0 o.o 544 .922E-OS 196 .215E-04 493 .149E-04 .457E-04 
s~ 2.7 120.0 o.o 633 •210E-04 331 .421E-04 425 .126£-04 .7'57E-04 
55 2.7 90.0 o.o 675 .26SE-04 362 .469E-04 582 .179E-04 .913E-04 
56 2.7 60.0 o.o 686 .279E-04 368 .478£-04 687 .215E-04 .972E-04 
57 2.7 30.0 o.o 685 .27SE-04 460 .61SE-04 807 .25SE-04 .115E-03 
58 2.7 o.o o.o 641 .220£-04 400 .527E-04 787 .24BE-04 ,99SE-04 
59 2.7 -3·0.o o.o 579 .13SE-04 339 .434E-04 648 .202£-04 .774E-04 
60 :;?.7 -60.0 o.o 556 .lOBE-04 186 .200E-04 476 .144E-04 .452E-04 
61 2.7 -90.0 o.o 514 .S27E-05 136 .124E-04 303 .S53E-05 , 2£.2E-04 
63 2.7 -150.0 o.o 469 .OOOEtOO 56 .153£-06 57 .236E-06 .3S9E-06 



r~uu t 210 473FT,TEST NO. FA475r 
!:::TACK t1 CTACt~ t2 CTACK t3 100:,1ttP~LEZl0::1,,2so 

ttOtiEL PROTOTYPE HO[•EL PROTOTYPE HODEL PROTOTYPE 
V[L, AT STACK HT 1.39 HIS 15. ·\5 H/S 1.39 H/C 15.45 H/S 1.3';' H/C 15.45 H/C 
E:XIT VEL. 1.s1 t1/S 1';'.9S H/S 1.S4 H/S 20.39 HIS 1.99 HIS 22.oa ttts 
VOL. FLOW .27E-03HZIS .27E+03H3/C .29E-03H3/C .2?Et03t13/S .27E-03t13/C • 27EtO::H'l3/S 
SOURCE STRENGTH • lOE t06 .53Et05 .3~Et05 
MCKGROUtUt .4DElOZ .94[102 .S~E-102 
CALIBRATION FACTOR .43E-02 .23E·02 .l~E-02 
!>02 FLUX .ssoE:oJ <GH/S> .tOSEt-04 <GH/S) .220EI03 <GHIS> 
STACK HEIGHT 48.01 CH 144 .OJ " 40.01 CH 144.03 H 40.01 CH 144.03 H 
STACK DIAMETER 1,33 CH 4.14 H 1.41 CH 4.23 H 1.32 CH 3.96 H 

~AMPLE x y z RAW CONCEHTF:ATIOH RAW COHCEt4TRATIOH RAW CONCENTRATION TOTAL CONC. 
F'T (1(11) (H) <tt> <AREA> <GH/HUJ> <ARC:A> <GH/HU3> <AREA> <GH/11**3> <GH/11**3> 

11 .9 o.o o.o 607 .173E-04 534 .G'J7E·-04 176 .419£-05 .917E-04 
17 1.2 o.o o.o 5?? .H7E-04 554 .72?E 04 1£.C .3?1E-05 .S-35£-()4 
~3 1.5 JO.O o.o sso .S10E-04 1200 .17'5E 03 372 .110E-04 .237E-OJ 
24 1.5 o.o o.o elo .455E-04 1125 .163E 03 330 .S'C6E-05 +ZlS'E-03 
25 1.5 -::rn.o o.o 7:?5 .33'7E-04 370 .123E-03 2~5 .731E-05 ·164E-03 
31 1.B o.o o.o oes .S~ZE-04 12?5 .H'OE· 03 407 .123E-04 ·2S9E-03 
:S:? 1. a -:rn.o o.o 799 .440E-04 1035 .14S'E-03 336 .979£-05 .203E-03 
37 2.1 60.0 o.o N~ .t.41E-<>4 1443 .214E 03 451 .13CE-04 .292E-03 
JB 2.1 30.0 o.o 963 .664E-04 1494 +222E-03 46S .1UE-04 .302E-03 
:!9 2.1 o.o o.o NO .l.33E-04 1394 .20GE-03 453 .13'7E-04 • :rn3E-03 
40 2.1 -30.0 o.o 399 .'577E-04 1207 .176E-03 396 .119E-04 .246E-03 
41 2.1 -60.0 o.o 7?.6 .354£-04 04';' .120E·03 29'3 .e2eE-os .163E-03 
46 :?. 4 60.0 0. () 940 ,.SJJE-04 1427 .211E-03 459 .lUE-04 .239E-03 

~ 47 2.4 30+0 o.o 1030 .767E-04 1~24 .2~2E 03 5"'"' +165E-04 .336E-03 .. , 
48 ::?.4 o.o o.o 948 .644E-04 1393 .206E-03 470 .145E-04 .285E-03 I 
49 2.4 -Jo.o o.o 063 .555E-04 1204 .17[.E 03 425 .129£-04 .2HE-03 .... so ::?. 4 -60.0 o.o 764 .:S92E-04 393 .127E-03 316 .909E-05 • 17SE-03 .... 
55 2.7 90.0 o.o 943 .637£-04 1355 .ZOOE-03 156 .HOE-04 .277E-03 
56 2.7 60.0 o.o 1001 .716£-04 1549 .230£-03 511 .157E-04 .31SE-03 
57 :?.7 30.0 o.o 1061 .79CE-04 lt.50 .24f.E-03 55'7 .176E-04 .:.H4E-03 
59 2.7 -:30.0 o.o 904 .534E-04 1200 .175E-03 426 .129E-04 .246E-03 
60 2.7 -4!.o.o o.o S03 .44t.E-04 'i'4'i' .135E-03 347 .102E-04 • 190E-03 
61 2.7 -90.0 o.o 706 .313E-04 636 .93SE-04 264 .727E-05 .132E-03 
66 3.0 90.0 o.o 951 ,64CE-04 1340 .197E-03 ·15'i' .141E-04 • 276£-03 
67 3.0 45.0 o.o 1059 .796E-04 1644 .246E-03 557 .175E-04 .343£-03 
61? 3.0 o.o o.o 1009 .727E-04 14(,0 .2UlE-03 s~"' .,, .166E-04 .307E-03 
~9 J.o -45.0 o.o 896 .S73E-04 1120 .163£-03 420 .127E-04 .233E-03 
70 3.o -90.0 o.o 740 .35?E-04 735 .102E-03 2'i'1 .S21E-05 .146E-03 
75 3,3 90.0 o.o 934 .69JE-04 1401 .207E-03 488 .151E-04 .291E-03 
76 3.3 45.0 (). 0 10£1 .79CE-04 1603 .23CJE-03 567 .179E-04 .337E-03 
77 3.3 o.o o.o 1034 .761E-04 1427 .211£-03 544 .171£-04 .J04E-03 1e 3,3 -45.0 o.o 712 .595E-04 1127 .lME-03 ·'150 .130£-04 .237E-03 
79 J.3 -90.0 o.o 738 .42SE-04 733 .109E-03 J34 .972E-05 .161E-03 
BS 3.6 45.0 o.o 1005 .S31E-04 1505 .2Jt.E-03 5C6 .1esE-04 .J3EE-03 
86 3.6 o.o o.o 1044 • 775E-04 1420 .210E-03 566 .17BE-04 .JOSE-OJ 
S7 3.6 -45.0 o.o 942 .63£.£-04 1126 .163E-03 .;es .150E-04 .242E-03 
9'5 3.9 o.o o.o 1034 .SJOE-04 1457 .216E-03 599 .190E-04 .JlSE-03 
96 J,9 -4s.o o.o 979 .6B6E-04 1157 .163E-03 511 .159E ··O·~ .:?53E-03 

103 4.2 45.0 o.o 1142 .909E-04 1573 .z:HE-03 {.43 .205E-04 .346E-03 
104 4,2 o.o o.o 1096 .846E-04 1425 • 211E-03 622 .1?BE-04 .315E-03 
105 4.2 -45.o o.o 1007 .724£-04 1151 .167E-03 541 .170E-04 .257E-03 
11J 4.5 o.o o.o 1136 .901E-04 1420 .210£-03 041 .Z04E-04 .321£-03 
122 4.8 o.o o.o 1206 .99GE-04 14?0 .221E-03 707 .22DE-04 .344£-03 



RUtl t 211 173FTrTEST HO. FA47S, 
STACK t1 STACK 12 STACK tJ 1oo:rlttrDLE211::17,270 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.3~ HIS 15.JIS H/S 1.39 H/S 15.'15 H/S 1.39 H/S 15.45 H/C 
EXIT VEL. 1.lll HIS 19.?S HIC 1.34 HIC 20.39 HIS 1.9? HIS 22.os HIS 
VOL. FLOW .27E-03tt3/S .27E+03tt3/S .2'i'E-03H3/S .29Et03H31S .27E-03H31S .27Et03H3/S 
SOURCE STRENGTH .10Et06 .53E•OS .36E10S EtACKGROUND .45Ei03 .8l.El02 .t.7EI02 
CALIBRATIOtt FACTOR .43E-02 .23E·02 • lt.E-02 
SO:? FLUX .SSOEiOJ <OH/S> .105t:i04 <GH/S> .220£+03 CGH/S) 
STACK HEIGHT 48.01 CH 144.03 H 43.01 CH 144.03 H 43.01 CH lH.03 H 
STACK DIAMETER 1.3e CH 4.14 H 1.41 CH 4.23 H 1.32 CH J.96 H 

SAHf'LE x y z RAW CONCEHTRATIOH RAW CONCEHTRATIOH RAW COHCEtURATION TOTAL CONC. 
f'T <KH> <H> <H> <AREA> <GHIHU3> <ARl::A> <GHIHU3> <AREA> <GH/H**3> <GHIHU3> 

11 .9 o.o o.o 750 .405E-04 443 .565E-04 474 .142E-04 .111E-03 
17 1.2 o.o o.o 753 .40'i'E-04 45? .5nE-o4 4l.'i' .141E-04 .114E-03 
24 1.5 o.o o.o 1153 .955E-04 %1 .13?E-03 1015 .331E-04 .267E-03 
30 1.a 30.0 o.o 11C8 .lOOE-03 1012 .147[-03 1050 .344E-04 .2e1E-03 
31 1.s o.o o.o 1250 .lO?E-03 1117 .163E-03 1132 .372E-04 .309E-03 
32 1.s -30.0 o.o 11470 .101£-03 1007 .1H,E·03 1047 .343E-04 .2e1E-03 
33 2.1 30.0 o.o 1267 .111E-03 1133 .166E-03 1148 .373E-04 .315E-03 
39 2.1 o.o o.o 1280 .113£-03 1140 .1t.7E-03 1145 .377E-04 .31CE-03 
40 2.1 -30.0 o.o 1265 .111E-03 1119 .164E-03 1123 .371E-04 .312E-03 
46 2.4 60.0 o.o 1167 .?75E-04 1005 .146E 03 90E .322E-04 .275£-03 47 2.4 3.o.o o.o 1346 .122£-03 1237 .182£-03 1220 .403E-04 .34SE-03 48 2.4 o.o o.o 1328 .11 'i'E-03 1226 .181E-03 1204 .3477E-04 .340E-03 
49 2.4 -30.0 o.o 1260 • llOE-03 1118 .UJE-03 1110 .Jl.SE-04 .JlOE-03 

t:::' so 2.4 -60.0 o.o 1108 .CNE-04 900 .1247£·03 912 .295E-04 .24CE-03 
56 2.7 60.0 o.o 1249 .109E-03 1114 .163E-03 1084 .35SE-04 .307E-03 I 
57 2.1 30.0 o.o 13CO .127£-03 12C4 .190E· 03 1240 .410E-04 .357E-03 I-' 
59 2.1 -30.0 o.o 1284 .113£-03 1117 .163£-03 1128 • 371£-04 .314E-03 N 
to :?.7 -60.0 o.o 1176 .?S7E-04 971 .140£-·03 964 .314E-04 .270E-03 
66 3.0 90.0 o.o 1110 .S97E-04 947 .13l.E-03 . 884 .2S6E-04 .255E-03 
67 3.0 45.0 o.o 1354 .123E-03 1255 .185£-03 11ee .3':2E-04 .347E-03 
6B 3.0 o.o o.o 1413 .131E-03 1328 .1 'i'7E-03 1266 .419E-04 .370E-03 
69 3.0 -45.0 o.o 1249 .109E-03 1060 .154[·03 104.!, .342E-04 .297£-03 
70 3.0 -90.0 o.o 1046 .S09E-04 785 .111E-03 787 .252£-04 .217E-03 
75 3.3 90.0 o.o 1152 .954E-04 993 .lHE-·03 f]~? .301E-04 .269£-03 
'?6 3.3 45.0 o.o 1368 .125E-OJ 1291 .lnE-03 1190 .393£-04 .355£-03 
77 3.3 o.o o.o 1415 .131E-03 12478 .192E-03 1242 .411E-04 .364E-03 
78 3.3 -45.0 o.o 1308 .117E-03 1138 .1G7E-03 1099 .361E-04 .319E-03 
79 :LJ -90.0 o.o 1071 .B43E-04 BOC .114E-03 799 .2S6E-04 .224E-03 
84 3.6 90.0 o.o 1131 .994E-04 1025 .149£-03 940 .305E-04 .279E-03 
SS 3.6 45.0 o.o i::eo .127E-03 12CB .190£-03 1179 .3C'7E-()4 .JS6E-03 
86 3.6 o.o o.o 1409 .131E-03 1290 .191£-03 1219 e403E-04 .362E-03 
87 3.6 -45.0 o.o 1319 .110E-03 1110 .163E-OJ 1033 .355E-04 .317E-03 
88 3.6 -90.0 o.o 1079 .854E-04 786 .111E-OJ 798 .256E-04 .222£-03 
93 3.9 90.0 o.o 1200 .lO:!E-03 1038 .1S1E·03 951 .309E-04 .2S4E-03 
95 3.9 o.o o.o 1398 .129E-03 1275 .lSSE-03 11'>'5 o394E-04 .357£-03 
96 3.9 -45.0 o.o 1361 .124E-03 1157 .170E-03 1116 .367E-04 .330E-03 
97 3.9 -90.0 o.o 1147 .947E-04 848 .121E-OJ 842 .271E-04 .243E-OJ 

103 4.2 45.0 o.o 13El6 .127E-03 1259 .1EllE- 03 1141 .375E-04 .351E-03 
105 4.2 -45.o o.o 1324 .11 ?E-03 1104 .161E-03 1050 .344E-04 .315E-03 
106 4.2 -90.0 o.o 1432 .134E-03 1274 .1eoE-03 1201 .3S'6E-04 .361E-03 
112 4.S 45.o o.o 1397 .129E-03 1267 .187E-OJ 1176 .388E-04 .355E-03 
113 4.S o.o o.o 1430 .133E-03 12GC .1C7E··03 1190 .393E-04 .J60E-03 
114 4,5 -45.0 o.o 1408 .130E-03 1179 .17JE-03 1139 .37SE-04 .341E-03 
122 4.8 o.o o.o 1455 .137E-03 1276 .188E-03 1175 .307E-04 .364E-03 



RUH t =12 473FTrTEST NO. FA475• 
STACt'~ t1 STACt:: 12 STACK 13 1ooz,IHrDLE212::17,:~o 

HO[tEL PROTOTYPE HOIIEL PROTOTYPE HODEL PROTOTYF'E 
VEL. AT STACK HT 1.39 H/S 15.45 H/S 1.39 11/C 15.45 tt/S 1.3? 11/S 15.45 tt/S 
EXIT VEL. 1.a1 HIS 1?.90 HIS 1.34 H/S 20.39 HIS 1.99 HIS 22.oa HIS 
1JOL. FLOW .27E-03H3/S .27Et03tt3/S .29E-03113/S .2?EH>3113/S .27E-o:rn:vs .27Et03113/S 
SOURCE STRENGTH .10Et06 .53EI05 .3~ElOS 
E:ACKGROUtHI .45E-t03 .7?[102 .£.7Et02 
CALIBRATION FACTOR .44£-02 .24E-02 .l~E-02 
S.:02 FLUX .S50E-t03 <Gtt/S) .1osc:·•M <GH/S> .220E+03 <Gl1/S) 
STACK HEIGHT 43.01 CH 144.03 " 48.01 CH 144.03 t1 48.01 CH H4.03 t1 
STACt:: It I Al1ETt:R 1. ::rn CH 4.14 H 1.41 CH ... ~3 H 1.32 CH 3.% 11 

SA Hf' LE <K~> 
y z RAW CONCE~nRATIOH RAW CONCENTRATION RAW COHCEtHRATIOH TOTAL CONC. 

PT (11) <to <AREA> CGHIHU3> <AREA> <GH/11**3> <AREA> <GHIMU3) <GH/11**3> 
11 ,9 o.o o.o 613 .225E-04 215 • 220E ·04 25? .636E-05 .514E-04 
17 1.2 o.o o.o ll.3 .295E-04 234 .251E 04 ....... .'71SE-05 .t.37E-04 
24 1.5 o.o o.o 776 .732E-<>4 435 .657E-01 65~ , :.HOE-04 .160E-03 
'30 1. El 30.0 o.o 1029 .eoL.E-04 520 • 71·1E-04 L.07 .222£-04 .174E-03 
Jl 1.s o.o o.o 1134 .953E-04 592 .B31E-<>4 799 .262E-04 .205E-03 
32 1.e -30.0 o.o 1113 .'724E-04 570 • 7'-'SE-04 775 .253E-O~ .197E-03 
38 2.1 30.0 o.o 1096 .900E-04 561 .7S1E-<>4 764 .249E-04 + 193E-03 
39 2 .1 o.o o.o 1232 .lO?E-03 ~t.>2 ,?44E 04 0?·1 .2?4.E-04 .233E-03 
40 2.1 -30.0 o.o 1229 .109E-03 64t. .913E-04 332 • 2'1E-04 .230E-03 
46 ~.4 60+0 o.o ?73 .720E-04 4C8 • .!.L.2E- 04 .!.25 .1??E-04 .159E-03 
4? 2.4 30.0 o.o 1191 .103E-03 .!>42 • ?12E-04 S53 .2S1E-04 .223E-03 
48 2.4 o.o o.o 1 """""7 .u ..... .12ZE-03 71£. .103E 03 4.'~2 .320E-04 .257E-03 
49 2.4 -30.0 o.o 1291 .117E-03 695 .9?SE-04 922 ,J06E-04 .249E-03 t::I 56 2.7 60.0 o.o 1080 .078E-04 Si'2 .??SE 04 727 .236E-04 .191E-03 
57 " ... 30.0 o.o 12-H .111E-03 l.7S .noE ·<>4 f.l?C .2'77E-04 .237E·03 I 

~•I I-' ss 2.? o.o o.o 1347 .125E-03 745 • lOSE-03 973 .324E·-04 .265E-03 
59 2.7 -30.0 o.o 1:Mo +124£-03 ...... ., .105E-03 ?GC .322E-04 .2l1E-03 (J.J 
60 2.7 -M.O o.o 1243 .111E -03 ~53 .933E-04 877 .239E-04 .234E-03 
6f.:. 3.0 90.0 o.o ?09 .750£-04 51C , 711E- 04 £.3C .204E-04 .lt.7E-03 
67 3.0 45.0 o.o 1227 .100E·OJ 685 .~81E-04 S62 .2S4E-04 .235E-03 
68 3.0 o.o () .() 1391 .131E-03 7?5 .11.!.E· 03 1024 • 342E-04 .2E1E-03 
69 3.0 -45.o o.o 1344 +125E-03 732 .10t.E-03 953 .317E-04 .262E-03 
70 J.o -90.0 o.o 113C .?54.:'E-M 574 .C02E·04 74.'.. .243E-04 .200£-03 
75 3.J 90.0 o.o 1009 • 77SE-04 535 , 73SE-04 647 .207E-04 .172E-OJ 
76 3,3 45.0 o.o 1270 .114E-03 7~3 .104E·03 ?04 .2??E-04 .249E-03 
77 J,J o.o o.o 1419 .135(-03 811 .11'7E-OJ 10313 .347E-04 .2S9E-03 
78 3,3 -45.0 o.o 135S .127E-03 758 .110E·03 970 .323E-04 .269E-03 
79 J,J -90.0 o.o 1126 .?42E-04 563 .7B4E-04 725 .235E-04 .196E-03 
84 J.6 90.0 o.o 1036 .Sl.'..E-04 5{,2 .7C2E·04 661 .212E-04 .1S1E-03 
B'S 3.6 45.o o.o 1299 .118£-03 746 .lOBE-03 922 ,J06E-04 .257E-03 
86 3.6 o.o o.o 1445 .13?E-03 041 .12~E-03 1063 .356E-04 .29EE-03 
87 J,6 -45.0 o.o 1367 .12SE-03 770 • U2E-03 966 ,J21E-04 .2?2E-03 
88 3.6 -90.0 o.o 1102 .?OOE-04 55C • 7'7'.E- 04 702 .227E-04 .H'lE-()3 
93 3.9 90.0 o.o 1093 .396E-04 608 .S57E-04 ?15 .232E-04 ,19SE-03 
95 3,9 o.o o.o 1459 .141E-03 870 .128E-O'J 10.92 .366E-04 ,JOSE-03 
96 3,9 -4S.O o.o 13?3 .132E-03 795 .116E-03 985 .32BE-04 .2SOE-03 
97 3.9 -90.0 o.o 11-45 .S'l.CE-04 5?3 ,832E-04 7"'.., ..,.., .23CE-04 .204E-03 

103 1.2 45.o o.o 1353 .126E-OJ 392 +132E-03 933 .329E-04 .290E-03 
104 4.2 o.o o.o 14?1 .145E-03 0'7? .13JE-03 1095 .U,7E-<H .31SE-03 
105 4.2 -45.0 o.o 1381 .130E-OJ S02 .117E-03 963 .J20E-04 .279E-03 
112 4.5 45,0 o.o 1386 .131E·03 042 +121£-03 1004 ,3J5E-04 .2EEE-03 
113 4,5 o.o o.o 1474 .14JE-03 900 .133E-03 1094 .367E-04 ,312E-03 
114 4.5 -45.0 o.o 1426 .1J6E-03 828 .121E-03 1012 ,JJOE-04 ,291E-03 
122 4.S o.o o.o 1511 .HOE-03 ?Z:: .1J7E-03 1103 .370E-04 .322E-03 



RUN t 213 473FTrTEST HO. FA475r 
STACK 11 CTACK t~ STACK t3 100%rIN,~LE213::17,310 

HODEL PROTOTYPE HODEL PROTOTYf'E HODEL PROTOTYPE 
V£L, AT STACK HT 1.39 tt/C 15.45 tt/S 1.3': tt/S 15.45 H/S 1.3? tt/S 15.45 H/S 
EXIT VEL. 1.s1 tt'r- 1'J.9S HIS 1.B4 H/:l 20,39 H/S 1.?? H/S 22.oe HIS , .J 

VOL. FLOW .27E-03tt3/S .27Ei03H3/S .2?E-03H3/S .2?£-103H3/S .27E-03H3/S .27Ei03H3/S 
SOURCE STRENGTH .10E+06 .S3El05 .36EIOS 
E:ACKGROUND .4SE+03 .t.7£102 • 7?E·I 02 
CALIBRATION FACTOR • HE-02 .24E-02 .lt.E 02 
£02 FLUX .OSOE-103 <GH/S) .105[104 <GH/S) .220E-103 <GH/S) 
STACK HEIGHT 4S.01 CH 144.03 tt 43.01 Ctt 144.03 H 43.01 Ctt 144.03 H STACK DIAttETER 1. :Hi CH 4.14 H 1. 41 CH 4.23 H 1.32 CH 3.96 H 

SflHf'LE Y. y z RAW COHCEtHRAT I ON RAW CONCEHTRATIOt~ RAW CONCEtHRAT I ON TOTAL CONC, 
f'T <KH> <H> <H> <AREA> <GH/H**3> <AREA> <Gtt/H**3> <AREA> <Gtt/H**3> <GH/HU3> 
St 2.7 60.0 o.o 1086 .B92E-04 315 .402E-04 J37 .922E-05 .139E-03 
57 "'., 30.0 o.o 13t.1 .12CE-03 402 .S43E-04 4"' ... .120£-04 .195E-03 5:7 ..,, 
58 o.o o.o 1506 .148E-03 451 .622E-04 487 .146E-04 .225E-03 
'59 2.7 -:rn.o o.o 1512 .1·g'E 03 454 .G27E· 04 47t. .142E-04 .226E-03 
60 2. 7 -60.0 o.o 1442 .139E-03 427 .SSJE-04 444 .130E-04 .210E-03 
6! 3.0 90.0 o.o 908 .643E-04 ......... .332E-04 2C5 .736E-05 , 1()5E-03 .... , .... 
67 3.0 45.0 o.o 1279 .116E-03 406 .549E-04 414 .120E-04 .183E-03 
68 3.0 o.o o.o 1575 .157E-03 4'JB .t.?OE-04 516 .1'56E-04 .243E-03 
69 J.o -45.0 o.o 1570 .1S7E-03 437 .680E-04 499 .1SOE-04 .240E-03 
70 3.0 -90.0 o.o 1344 .12SE-03 407 .SSlE-04 412 .11 ?E-04 .192E-03 
75 J,3 90.0 o.o 990 .757E-04 304 .3B4E-04 316 .S47E-OS 1123E-03 76 3.3 45.0 o.o 1339 .12SE-03 437 .S9?E-04 452 .133E-04 .19EE-03 t::;j n J.3 o.o o.o 1623 • lME-03 52? .748E-04 548 • UBE-04 .256E-03 I 78 3,3 -45.0 o.o 1613 .163£-03 531 .751E 04 5"'"' .164£-04 .254E-03 ~ "'' 79 3.3 -90.0 o.o 1378 1130E-03 433 .5nE-04 443 .130E-04 .202E-03 .i:--84 3.6 90.0 o.o 10£.5 .Ct.2E-04 343 .447£ 04 3t.O .lOOE-04 .141£-03 
BS 3.6 45.o o.o 1400 .133E-03 456 .630E-04 488 .146E-04 , 211E-03 
86 3.£. o.o o.o 1660 .16?E-03 553 .7C7E· 04 5e1 .17?E-04 .2£.6£-03 
87 3.6 -45.o o.o 1626 .16SE-03 556 .7?2E-04 '570 .175E-04 .261E-03 BB 3.6 ·-90 .o o.o 1371 .12'7E-03 HS ,t.12E 0\ 446 .131E-04 .203£-03 
93 3.9 90.0 o.o 10130 .B83E-04 361 .476E-04 333 ,109E-04 .147E-OJ 
94 3.9 45.0 o.o 1432 .13CE-03 47El • .!.6,!,[ 04 502 .151E-04 .219£-03 
95 3,9 o.o o.o 1687 .173E-03 583 .SJ6E-04 608 .189E-04 .276E-03 
96 3,9 -45.0 o.o 1651 .1£.BE-03 585 .e39E-04 595 .1B4E-04 .270£-03 
97 3,9 -90.0 o.o 1449 .140E-03 493 .690E-04 497 .149E-04 .224E-03 

103 4.: 45.0 o.o 1472 .143£-03 516 .727£-04 541 , 1£.5E-04 .232E-03 
104 4.2 o.o o.o 1705 .176E-03 616 ,8B9E-04 637 .199E-·04 .2ssc-03 
105 4.2 -45.0 o.o 1615 .1.SJE-03 504 .C37E-04 603 .1B7E-04 .266£-03 
112 4,5 45.0 o.o 1507 .143E-03 552 .7BSE-04 576 .17BE-04 .244E-OJ 
113 4.5 o.o o.o 1744 .181E-03 6-1? .943E· 04 662 .20ElE-04 .296E-03 
114 4,5 -45.0 o.o 1748 .1S2E-03 661 .962E-04 662 .208E-04 .299E-03 122 4.8 o.o o.o 1814 .191£-03 713 .105£-03 720 .22?E-04 .31SE-03 



RUH I 214 47JFT,TEST HO,FA475 
STACK 11 CTACK 12 STACK tJ 100~,IH,~LE214::17,270 

ttO[tEL PROTOTYPE ttO[IEL PROTOTYPE ttO[IEL PROTOTYPE 
VEL. AT STACK HT 1.16 tt/S 12.75 tt/S 1.1l. tt/S 12.75 H/C 1. 1 t. tt/C 12.75 M/C 
EXIT VEL • 1.s1 MIS 1?.93 H/S 1.04 M/C 20.3? tt/C 1. 9'J tt/S 22.oa HIS 
VOL. FLOW .27E-03t13/S .27E+03t13/C .2'i'E-03tt3/S .2'i'Et0Jtt:S/C .27E-OJttJ/S .27E+O:Stt:S/S 
SOURCE STRENGTH .10E+06 .53H05 .36E·I05 
r.ACKGROUND • 51Ei 03 .11c: 103 .?OE·102 
CALI~RATION FACTOR • 44E-02 .24E 02 .16E-02 
S02 rLUX .050Ei03 <Gtt,'S> .105EI04 <Gtt/S) .220Ef03 <Gtt/S) 
STACK HEIGHT 43.01 CH 144.03 " 43.01 CM 144.03 H 43.01 CH 144 .03 H 
STACK DIAMETER 1.Je CH 4.14 tt 1.H CM 4.23 H 1.32 CH 3.?6 tt 

!H\Hf'LE x y .. RAW COtlCENTRATION RAW COHCEtHRATIOH RAW CONCENTRATION TOTAL CONC. 
f'T <KH> ( t1) ( tt) <AREA> < GH/ttU3> <AREA> <GH/H**3> <AREA> <GMIM**3> <GH/H*t3> 

11 .9 o.o o.o 596 .129E-04 234 .211E 04 247 .5JBE-05 .394E-04 
17 1.2 o.o o.o 5?7 .1:SOE-04 240 .221£-04 243 .524E-05 • 404E-O·~ 
24 1. 5 o.o o.o 755 .JSJE-04 4"'' ,., .l.OOE· 04 492 .142E-04 .110E-03 
30 1.B 30.0 o.o 799 .41'5E-04 5El4 .704E-<>4 54? .163E-04 .1 :?0 lE-03 31 1.8 o.o o.o 327 .4SSE-04 602 .314E-04 5?6 .lOOE-04 .14SE-03 
?2 1.B -30.0 o.o coo .417E-04 532 .~??E-04 535 .150E-04 .127E-03 
38 2.1 30.0 o.o 336 .463E-04 653 .906E-04 5?7 .1BOE-04 .155E-03 
39 ~ .1 o.o o.o 069 • 514E-04 l.{,7 .?20E· 04 , .. ., .1?5E-04 .163E-03 
'10 2.1 -30.0 o.o S41 .475E-04 600 • 311E-04 592 .17'JE-04 .146E-03 
46 2.4 60.0 o.o 007 .427E-04 l.23 .C4CE-04 546 .162E-04 .144E-03 
47 2.4 30.0 o.o S73 • 527E·-04 72.S .102E-03 650 .1<;'9E-04 .174E-03 
48 2.4 o.o o.o C97 .554E-04 702 .?7CE-04 ''"' .204E-04 .174E-03 
49 2.4 -30.0 o.o 373 .520E-04 643 .381E-04 617 .1ElSE-04 .159E-03 
56 2.7 60.0 o.o 066 , 510E-04 712 .?'HE-04 t.07 .1C4E-04 .169E-03 t:::I 57 2.1 30.0 o.o 907 .S63E-04 765 • lOSE-03 667 .206E-04 .185E-03 se 2.1 o.o o.o ?11 .57..,E-04 ., ....... .102E-03 t.74 .20CE-04 • UlOE-03 I 
59 2.1 -30.0 o.o 383 .534E-04 656 .S'i'3E-04 627 .1?1E-04 .162E-03 I-' 
60 2.7 -60.0 o.o S30 ,_,5?E-04 55e , 7·12E- 04 54{, .162E-04 .lUE-03 U1 
6~ 3.0 90.0 o.o 762 .363E-04 547 .724E-04 474 .136E-04 .122E-03 
67 3.0 45.0 o.o oe2 .533E:-04 712 .10·1E- 03 641 .196E-04 .177E-03 
68 3.0 o.o o.o 933 .60'5E-04 773 .109E-03 692 .215E-04 .191E-03 
69 3.0 -45.0 o.o C70 .Sl~E-04 l.25 .C'52E-04 604 .lE:JE-04 .155E-03 
70 3.0 -90.0 o.o 772 .377E-04 472 .601E-04 470 .134E-04 .11 lE-03 
7'5 3.3 90.0 o.o 7E:1 .390E-04 577 .773E-04 493 .143E-04 .131E-0'3 
76 3.3 45.0 o.o ass .541E-04 742 .104E-03 631 .193E-04 .17BE-03 
77 3.3 o.o o.o 'i'49 .t.27E-04 7CO .11 lE-03 710 .221E-04 .195£-03 
78 3.3 -45.0 o.o 869 .514E-04 646 .886E-04 598 .181E-04 .15BE-03 
79 3.3 -90.0 o.o 781 .390E-04 4.,"' , .. .601E-04 4l.6 .1 JJE-04 .112E-03 
84 3.6 90.0 o.o 803 .421E-04 605 .819E-04 '503 .146E-04 .139E-03 
es 3.6 45.0 o.o S'04 .564E-04 749 .105E-03 629 .l?:E-04 .lBlE-03 
86 3.6 o.o o.o 948 .626E-04 734 .lllE-03 684 .212E-04 .19SE-03 
87 3.6 -45.0 o.o BB4 .536E-04 631 .C61E-04 616 .1B7E-04 .15BE-03 
BB 3.6 -90.0 o.o 791 .404E-04 463 .594E-04 468 .1J4E-04 .113E-03 
93 3.9 90.0 o.o 805 .424£-04 l.07 .C22E-04 4?C .14SE-04 • 139E-03 
94 3.9 45.0 o.o 911 .S74E-04 756 .107E-03 440 ,196E-04 .184E-03 
9'5 3.9 o.o o.o 956 .637E-04 7C2 .111E-03 6?? .217E-04 .196E-03 
96 J.9 -45.0 o.o 916 .581E-04 668 .922E-04 630 .192E-04 .170E-03 
97 3,9 -90.0 o.o 821 .447E-04 498 ,£.HE-04 500 .145E-04 .124E-03 

103 4.2 45.0 o.o 923 .591E-04 773 .109E-03 646 .19BE-04 .1BSE-03 
104 4.2 o.o o.o ?74 .l.63E-04 791 .112E-03 707 .220E-04 .201E-03 
105 4.2 -45.0 o.o 897 .5S4E-04 631 .861E-04 601 .132£-04 .160E-03 
112 4.5 45.0 o.o ?36 o60?E-04 706 .112E-03 651 .200E-04 .192E-03 
113 4.s o.o o.o 983 .676E-04 784 .111E-03 691 .214E-04 .200E-03 
114 4.5 -45.0 o.o 966 .652E-04 6""' .?61E-04 671 .207E-04 .1B2E-03 , .. 
122 4.8 o.o o.o 1004 ,?OSE-04 310 .115E-o3 713 .224E-04 .20SE-03 



RUH t 215 473FT,TEST HO.FA47S 
STACK t1 STACK I:! !HACK tJ 100%,JH,DLE2151:17,270 

HODEL f'ROTOTYf'E HODEL PROTOTYPE MODEL PROTOTYPE 
VCL. AT STACK HT 1.73 H/S 1 ':.' .12 tt/S 1.73 H/~ 19.12 H/S 1.73 H/S 1?.12 ti/C 
CXIT VEL • 1.a1 tt/S 19.'i'O HIS 1.34 tt/:J 20.37 tl/S 1.99 tl/S 22.os tt1s VOL. FLOW .27E-Oltt3/S .27Et03tt3/S .29E-03H3/S • 211uo:rn:us .21t-o::rn:us • 27E t<>3H3/S SOURCE STRENGTH .10E+06 .53Et05 136Et05 
MCKOROUHD .43Et03 .a7Et02 .J2Et02 
CAL18RATION FACTOR .42E-02 .22£-02 .15E-02 
S02 FLUX • 050£ ·I OJ < GH/S > .10SE·104 <GH/S) .220E+03 <GH/S) 
STACK HEIGHT 43.01 CH 144.0J H 48.01 CH 144.03 H 49.01 CH 144.03 H 
STACI<: DIAHETER 1.Je CH 4.14 H 1.41 CH 4.23 H 1.32 CH 3.96 tt 

Si\Hf'LE x y z RAW CONCENTRATION RAW COHCEHTRATIOH RAW COHCEHTRATION TOTAL CONC. 
f'T oao <to (tt) <AREA> <GH/HU3) <AREA> < Gtt!H**l > <AREA> (611/HUJ) <GH/11U3) 

11 .9 o.o o.o 1386 .1S7E-03 1631 .215E-Ol 1649 .S49E-04 .487E-03 17 1.2 o.o o.o 1C?e .1CCE-03 1~{,0 .242£:-03 U.05 .535E-04 .484£-03 
24 1.5 o.o o.o 3177 .35SE-OJ 3043 .455E-Ol 2990 .101E··OJ .914E-OJ 
30 1.s 30.0 o.o 3578 .412E-03 J4n .524E 03 3395 .114E-03 .tOSE-02 31 1.s o.o o.o JU6 ,J9JE-03 :.nu .4?7E-OJ 3233 .109E-OJ ,999E-03 
32 1.e -30.0 o.o 2C3? .313E-03 2G.23 .J?OE-03 2566 .a61E-04 .790E-03 
38 2 .1 30.0 o.o 3357 .H9E-03 3778 .S61lE-03 3622 1122E-03 .114E-02 39 2 .1 o.o o.o 34?1 .400E-03 3345 .S02E-03 3211 .lO?E-03 .101E-02 
·tO 2.1 -3o.o o.o 2961 .JlOE-03 2739 .408E-03 2~~3 .B94E_.04 .S27E-03 
47 2.4 JO.O o.o 3CB9 .453£-03 3771 .S67E-OJ 3610 .122E-03 .114£-02 
48 2.4 o.o o.o 3519 .404£-03 3338 .S01E-03 3242 .109E-03 .lOlE-02 
49 2.4 -3·0.o o.o 2C:04 .J22E-03 2l.5? .39'1E·03 2570 .Ct.2E-04 .S04E-03 
56 2.7 60.0 o.o 3328 .445E-03 3718 .S59E-03 3548 .119E-03 .112£-02 t:=' 57 2.7 30.0 o.o 3085 .452£-03 37l.4 .56.!.E-03 35S4 .121E-OJ .114E-02 I SB 2.7 o.o o.o 3535 .406E-03 J3:l4 .5ooE-o3 3207 .10SE-03 .101E-02 ..... 59 2.7 -30.0 o.o 2938 .327E-Ol 2lt.2 • 3?.SE-03 2590 .S6S'E-04 .e10E-03 O'\ 60 2.1 -60.0 o.o 2445 .261E-03 2151 .:HSE-03 2056 .6SSE-04 .64BE-03 
66 3,0 90.0 (). 0 3431 .392E-03 ~Z91 .194E-03 310? .105£-03 .991E-03 
67 3.0 45.0 o.o 3876 .451£-03 3756 .56SE-03 3571 .120E-03 .114E-02 
68 3.0 o.o o.o JS4S .400E-03 3342 .SOlE-03 JH'C .lOCE-03 .102£-02 
:!.9 3.0 -45.0 o.o 2666 .290E-03 2360 .JSOE-03 2270 .760E-04 .717E-03 
75 3.3 90.0 o.o 3447 .394E-OJ 3303 .4?5E-03 3113 .105E-03 .994£-03 
16 3.3 45.0 o.o 3825 .444E-03 3684 .SS4E-03 3495 .11SE-03 .112E-02 
77 3,3 o.o o.o 33':.'5 .387E-OJ 3157 .473E-03 302C .102E-03 .962E-03 
78 3.3 -45.0 o.o 2613 .283£-03 2307 .342E-03 2197 .736E-04 .699E-03 
79 3.3 -90.0 o.o 1C59 .1SJE-03 1515 .220E-03 1434 .47l.E-04 .451E-03 
84 3.6 90.0 o.o 3405 .JB9E-03 3244 .486£-03 3063 .103E-03 .978£-03 es 3.6 45.0 o.o 3759 .436E-03 3566 .SJGE-03 3359 .113£-03 .1oeE-02 
86 3.6 o.o o.o 3255 .369E-03 3006 .449E-03 2857 .960E-04 .914E-03 
e? 3.6 -45.o o.o 2544 .274E-03 2235 .331E-03 2115 .70CE-04 .676E-03 
88 3.6 -90.0 o.o 1818 .17SE-03 1472 .213E-03 1382 .459£-04 .437£-0J 
95 3.9 o.o o.o 3159 .3St;E-03 2C93 .432E-03 2nJ .918£-04 .esoE-OJ 
96 3,9 -45.o o.o 2529 .272E-03 2215 .J2BE-03 2086 .699E-04 .670E-03 
97 3.9 -90.0 o.o 1830 .17S'E-03 14CC .216E-03 1417 , 4i'1E-04 .442E-03 

103 4.2 45.0 o.o 3496 .401E-03 3242 .4B6E-03 3064 .103£-03 .990E-03 
104 4.2 o.o o.o 3074 .345E-03 2771 .413E-03 2632 .S83E-04 .e46E-03 
105 4,2 -45.0 o.o 2398 .255£-03 2066 .305E-03 1960 .655£-04 .625£-03 
112 4.5 45.o o.o 3431 .392E-03 3187 .477E-03 3051 .103E-03 ,972E-03 
113 4.5 o.o o.o 3016 .337E-03 2699 .402£-03 2'575 .864E-04 .B26E-03 
114 4.5 -45.o o.o 2472 .267E-03 2165 .320E-03 20H' .6CSE-04 .6S6E-03 
12i 418 o.o o.o 2947 .328E-03 2636 .392E-03 2480 .S32E-04 .S03E-03 



i;:Utl t 21.'.. 473FT,TEST HO FA47Sr 
ST1-"\CI< t1 CTACt-: t2 CTACK tJ 100:,INtDLE216::t7r270 

HO[IEL f·ROTOTYf'E MOflEL r·ROTOTYF'E HODEL PROTOTYPE 

VEL. AT STACt~ HT Z.07 M/S ~~.~\4 H/~ 2.07 11/ ~~.'74 H.lt 2.07 H/l:: 22.94 H/S 
EXIT VEL, 1. 01 M/!:;, 1';',93 H/S 1. C 1 H/ 20,39 HIS 1.99 MIS 22.oa HIS 
VOL, FLOW .27E-03113/£ .27EtC.3H:?,/£ .27E-03h3/ .27Et03113/S .27E-03H3/l:: .27Et03H3/S 
SOL•RCE STRENGTH .10Et06 .53El05 .3.!>Ei05 
ItACKQF:OUtHI • 52Et03 .1?El0l .12Et03 
CALIERATIOtt FACTOR t ~~[: oz • 2~e; ... o~ .1sE~o2 
S02 FLU< • CSOE 1·03 <OH/S > .105£104 <GH/S) .220Et03 <GH/S) 
STACt: HEIGHT 48.01 CN 144.03 11 4C.01 CN 144+03 t1 40.01 CH 144.03 H 
STi~CI': DIAMETER 1. 3$ CH 4.14 H 1. 41 CH 4+23 H 1.32 CH J.96 11 

Sf~Mf''L[ x y ..., RAW CONCEtHRATION RAW CONCENTRAT I OH RAW COtlCEHTRATION TOTAL COHC. 
f'T <KtO OD <H> <AREA> <OH/HU3> <AREA) <GH/HU:3) <AREA> <GH/HUJ> <GH/HUJ> 

(, .6 o.o o.o 12l·7 .?.,7E 04 ?70 ,11'.:'E·03 C'JS .262E-04 .24'5E-03 
11 .9 o.o o.o 2555 .270E-03 2311 .325£-03 2223 .712E-04 .667E-03 
~; 1.2 o.o o.o :::i15 .2':'1E-03 21'20 .313£:·03 22N .73.!.E-04 .70CE-03 

1.s JO.O o.o 4650 .54CE·03 44[:2 • .'.iS<;'E -03 4260 .140E-OJ .13'5E-02 
~ ~~ 1.5 0. 0 o.o 4506 .5~~E-OZ 430::1 • .'..31E 03 ·\113 .135E-03 .130E-02 
""'" 1. 5 ··:!IJ.O o.o 3781 .433E-03 350~ .SO?E-03 33'59 • UOE-03 .lOSE-02 3o 1.e 30.0 o.o so~s • l.07E- 03 4~01 .723£-03 4655 .15"1E-03 .14CE-02 
31 1. s o.o o.o 4301 .Sl.OE-03 4578 • 673E -03 4342 .14JE-OJ .tJSE-02 
"J") 1.e -30.0 o.o 4005 .4.!.2E-03 "'-, .. ,,.""\ .5~2E-03 3540 .11.!.E-03 .112E-02 j] 2.1 60.0 o.o 5235 .&25E·03 son .nBE-03 4172 .15BE-03 .lS3E-02 
:?B 2.1 3•) .o o.o 5337 .63-::'E-03 512C ,/5CE-03 40~0 • H.lE-03 .156E-02 
39 2 .1 o.o o.o 4959 .5:39E-03 4696 • .'.i91E·-03 4424 .lJlbE-03 .143E-02 
4C• 2.1 -30.0 o.o 4010 .4.!.JE-03 3715 .541E·03 35N .115£-03 .112E-02 
41 2 .1 -60.0 o.o 2?81 .327E·03 26~6 ,JCOE-03 2505 .SOBE-04 .7S7E-03 t:; 
46 2.4 60.0 o.o 5394 • i!.4l0E· 03 5200 .770E·03 44.:'13 .tt.2E-03 .15SE-02 I 47 2.4 30.0 o.o 5.~53 .655E-03 5256 • 777E 03 4?49 .164E-03 • uoE-02 t-' 48 2.4 o.o o.o 4958 .SC'.:'E-03 470'.::' .t.~3E·03 4422 .146E-03 .143E-02 ...... 
·19 2.4 -30.0 o.o 4100 .475E-03 ~~';"Z ,553E-03 3571 • 117E-03 .115E-02 
50 2.4 ·-lo. o o.o :'.0 105 .343E-03 .._.,,O~· , ·101E- 03 2l.3<;' .C53E-04 .B29E-03 
56 2.7 60.0 o.o 5:'.89 .646E-03 srno • 7l-6E-03 4866 .U1E-OJ .157E-02 
S! 2.7 30.0 ('1,0 5JC7 .61SE-03 5154 .76~[ 03 ·4il4J .160E-03 .157E-02 
59 2.7 o.o o.o 4844 • 573£-03 4573 , 673E-03 4272 .141E-03 • t 39E-02 
59 2.7 -30.0 o.o 4031 .46.'..E-03 373l .SHE-03 34?7 .1 HE-03 .112E-02 
!.O 2.1 -60.0 o.o 3124 .345£-03 2811 .402E-03 2621 .S47E-04 .S32E-03 
6.! 3.0 90.0 o.o 4714 .ss~E-o3 44?? • l.lH.:-03 4227 .lJ?E-03 .136E-02 
67 3.0 45.o o.o 5316 .636E-03 5099 .753E-OJ 4756 .157£-03 .155E-02 
68 3.0 o.o o.o 4712 • 55l.[-()3 443£; .t.52E-03 412? .136E-03 .134E-02 
69 J,O -45.0 o.o 3486 .393E-03 3182 .459£-03 2?40 .95SE·-04 .94SE-03 
75 3,3 90.0 o.o 4712 .S5l.E-03 4409 • £.l.OE-03 41?7 .13CE-03 .135E-02 
76 3.3 45.0 o.o 5013 .596E-03 4310 .709E-03 4453 .H?E-03 .145E-02 
77 3.3 o.o o.o 43l3 .510(-03 ·HOS • .!.OlE-03 381/, .125E-03 .124E-02 
78 3.3 -45.0 o.o 3432 .JS6E-03 3132 .451£-03 2893 .939E-04 .932E-OJ 
79 3.3 -?o.o o.o 2456 .257E-03 2131 • 2'>'ElE-03 1974 .62EE-04 .617£-03 
BS 3.6 45.o o.o 4026 .571£-03 ·1563 .t.71E-03 4246 .140£-03 .13BE-02 
84! 3.6 o.o o.o 4130 .47'i'E-03 3836 .559E-03 3605 .11EE-03 .116£-02 
97 J.6 -4s,o o.o 3224 .359E-03 2910 .417E-03 2670 .S..HE-04 .S62E-03 
95 3,9 o.o o.o 3?lS ,457E-03 3670 .!:•34E-03 3427 .112£-03 .110£-02 
96 3.~ -45.0 o.o 3149 .349E-03 2326 • 404£·-03 2625 .C49E-04 .SJSE-03 

103 4.2 45.0 o.o 4451 .521E-03 4172 • .!.11E-03 3£M2 .126£-03 .126E-02 
104 4.2 o.o o.o 3889 .447E-03 3585 .521E-03 3308 .108£-03 .lOBE-02 
105 4.2 -45.0 o.o 2El'l5 .315£-03 ~502 .367E-03 2405 .774£-04 .759£-03 
113 4.5 o.o o.o 3625 .412E-03 3334 .4ll2E-OJ 3099 .101£-03 .995E-OJ 
122 4,e o.o o.o 3454 .387£-03 313? .452E-03 2894 .940E-04 .936£-03 



!'.:UH t :.:!1 ':' ~:'~rT1 n::r trn. r·,H7'!h 
tTACt: t1 ~TACt; t:! :::rncr. t3 100:,IH1DLC:!17!:1,,Z70 

ttODC:L r-noTOTYf'[ HODEL f'ROTOTYJ'C: ttODCL f'ROTOTYrc 
'.'C:L. AT CTACt: HT ~.-1~ H/C ~t- .. 77 tt..' ~ .... 1~ J1/C :!l.t. 77 H/C ::. "::! H/ :!i" 77 ti/ 
C~IT '.'CL. 1.Cl H/::: 1'7 .'JO HI 1.04 H/S :!0.,:lc;' tt/S 1. '1'7 11: :!:! • 00 tt/ 
VOL. rLOW .~7E·03H3/~ .:!7C:to::m:v .ZIJC: 03H3/!; .~S'C:lO~H3/C .:!7C 03tt3/ .~7t:OJH3/ 
:::OURCE: :::TREtlOTH .1or:o.:.. .53C:l05 .3~[105 
I:ACt:GfWUtHI .SOC:I03 .13Cl03 .~C[JO~ 
CALIURATIOH rACTOR .4:![ 02 .2~E ,o~ .15E O:! 
CO:! rLUX .o5oc:103 <GH/:'.;) .1osc:o~ <Gtt/::;) .:!:!0Cl03 <CH/::) 
':Tf\et:: llEIGHT ~c.01 CH U-1.03 H ~c.01 CH 144.03 H ·10+01 CH 1H.03 H 
CTf\Ct~ DIA11CTc:R 1.:;:c Ctt ".1-1 tt 1. u Ctt 4 .~:! 11 1.::!:! CM '3r'Jl tt 

':t.HF'LE v y "T RAW COtlCtHTRt.TIOtt RAW CONCCHTRATIOH RAW COtlCEtHRATION TOTAL ccmc. r·r o:to OD (H) <ARCA> <Gl1.ltU::l:3) <ARCA> <GH/tt-:;3) <ARCA> <GM/11*:1:3) (Cll1.'Mtt3) 

" "T o.o o.o ,,..., .1.:.3£ 04 ...... .10'7t o~ 1 'i't .HOE 05 .3':''4E-M z .., ... w ... •t.J ;; o.o o.o 170~ .1701: 03 13H .1871: 03 13H .. .4:4C 0-1 .~001: '-'~· 11 o.o o.o ~103 .:s:t OJ 1?~' .:!03E OJ 10':.':l .:..:11: ·M .5':'7E-01 
:~ i.: 1s.o o.o 40<;'0 .50:!1: OJ 4519 +l-7lC: 03 A!313 .H'U: 03 .140t02 t.: 0.0 o.o '535 .5J5E 03 HS.!. • .!.:!OE 03 "Tf"'\-t/ .133£ 03 .127E-02 ic ,,,J; IU 

1.2 15.0 o.o ~:!00 • !1'71C 03 379:! .SlH:: 03 :3l:!O .1:1c"o3 .11CE·02 ....... 1.S ~o.o o.o '3:331 • .!.HE: OJ 50"10 .75~E 03 , ......... • lSCE 03 .15.SE-02 , _, ... .,. 1.:i 30.0 o.o 5.!:.:3 • .:.cot 03 5300 .. 7CJ?t: 03 5013 .1.!.CC: 03 t 1li·~E: o:: .... 1. 5 0.0 o.o s:17 .~~~[ ·03 4C~O .:':!Ct 03 4~30 .1ssE 03 .151E-02 
~s 1.S - 30.0 o.o 4'"''"" .47«.:'t: 03 ..,n~-. .. 5·;7c: 03 3:.•11 .1:.:: ~t: 03 • l:!OE o: _.., ... W\.J,f ./ 

~~ 1.5 .!.O.O o.o 3137 .3SOE: Ol 2717 .J.,?E O~ 2:..~o • C.'..t.E-0·' .c:sr-03 
1.C 60.0 o.o 5070 .'14E 03 5551 .035t: 03 S:!1l .1:-sc oz .17:[· 02 

:?O 1. s 30.0 o.o 5703 .701C: OJ 5~7.!. .c~~E 03 51.!,::' .173E 03 .170E 02 t:=' :!·1 1.e o.o o.o 5075' • .!.07C: o: 47:5 .70Ct: 03 .g~7 .1 ~';'[ 03 .1~!.E o: I ., .. 1.C :rn. o o.o HS':' .S:!SE 03 ~oco •• HOE 03 300? .130£ Ol , 12.SE ·OZ ~~ 1.C -t..o.o o.o 3~'7.., .::mu: o:s 3003 ,.HJC: 03 4"'\f'\""t"'f .s-szc 04 -"~~E 03 I-' ., .. :.1 ~o.o o.o 5'?52 .;23c: o~ s~~2 .052E 03 53oi'. .1 ':'0E 03 .1'.:"SE-02 ()C) 

~~ : .1 30.0 o.o SCSl .710C 03 5511 .. c:c::'C 03 51«;.'0 ,171E·03 .171C· o: 
4o 2 .1 o.o o.o 5231 .l.~Cf: 03 1'?04 .73SE 03 '.!.12 .1'!HE-03 , 152E-02 

2 .1 -:.rn.() o.o 4!1<;'1 .S:!c.:'C OJ .UH .~1 !)[ 03 34;'=5 .131[·03 • 1:7E> o: u ::: .1 .so.o o.o 31';'3 .3?7E 03 3120 .4l1E 03 2':' !\';' .?7SE·04 .'?5.SE ·03 
H 2.4 lO.O o.o 5011 .7osr: o:: '5501 .8:!7E 03 512? .1 :-:c: 03 , 170E o: 
'7 : '' :o.o o.o s.:.c;-o • .!.07E 03 53~5 .OOlE 03 501? .llSE-03 .166E-02 
48 :.4 o.o o.o 4'7'5<;.' .SS'2C: 03 4~:3~ .lS'Jt: 03 .. ,:l~:! .141C03 , 14::c:-o: 
49 

::? ·"" 
-:::o.o o.o 4103 .409E-03 ~037 .571E 03 3617 .1:0E ·03 • llSE-02 

so ~:~ -Go.o o.o 3300 .:lC~L 0:3 3005 • .u:r: 03 "\f'\...,n .'740C· O~ ,i;'1S'E 03 •W-..JV 
5~ ~o.o o.o S7~7 .o'i'?E 03 ~H~O .021E 03 507';' • 1::'0E -03 .1.!..?E-02 
'57 

~:z zo.o o.o 542.!. .6S-1E 03 5095 .nsc: 03 4701 , HOE> 03 .1scr:-02 
'5'? ·JO.O o.o 4002 .475E OJ ~736 .'55.!.E ·03 ~S27 .117E 03 .11 SE>02 
H• j:o -£.0 .() o.o 3~~4 ,J7'5E 03 :!S'S2 .435C: 03 ~COJ • 1nn:· 04 ,c;-o:r- 03 
!;!; ?O.O o.o 5252 ,t;JOE OJ ......... .n7E 03 4612 +154E-03 .153£-02 I I I 

67 J.o 45.0 o.o SU1 • .!,S~C: O:l 5101 .76.!.E OJ 47.~5 .1sn:- 03 .1StlE·02 
10 J,O o.o o.o 4lS2 .S55E OJ , ....... .~SJE OJ 4075 .1JoE·03 ,1:0:·1E-02 t,9 ..,,, ... 

3.0 -45.0 o.o 3575 • 40CE· 03 """'"'-."' • ·170C: 03 303~ .101[·03 • S'C.!.·E· o:~ W•t.1,;,. 
70 :LO -?o.o o.o ~SO:! .:!:;'.'.,£ ·03 ~~O.!'. .320E·03 :::011 ,:,02E-04 • .S64E-OJ 
7'5 3.3 90.0 o.o 5137 .t.15E 03 4014 .nH:· OJ ,., ,,7 .150E·03 .14S'E- O:! 
:'£ ..... 45.0 o.o 50~4 • .!.O.SE ·03 '727 .700£-03 43'73 .147£-03 ,146E-02 ...... 
77 ?.? o.o o.o 4350 • 511E 03 404l. .l.o::.a: 03 37L.7 .12.!.E· 03 .1::!-'.E-'.)2 
79 3.:: ·45.0 o.o 34:!? .30SE-03 3030 .4SSE-03 2065 ,';'SOE-04 ,93SE-03 
79 3.3 -90.0 o.o 2470 ,:!GlE-03 :!104 .30'1[ 03 1 ...... ~ • l.40l· 0·1 .t.30(-03 I I U 

05 J,.S 45.0 o.o 4017 .57JE 03 4509 .~74£-03 .un .140E 03 .13?E-02 
86 3.t o.o o.o 3n? .451E 03 35?0 .533C 03 3351 .11::£- 03 .110(-02 
61 -.: • .!. -45.0 o.o 3142 .350E ·03 f'\""ln-, .40?E,·03 2601 .060E-04 .S45E-Ol .. ~ 1J""' 
95 3,9 o.o o.o 3902 .4S1E 03 :577 .531[ 03 331-1 .110[· 03 .1o?t-o:: 



r'Ut~ t :10 -'\7JFT, TEST HO. FD47'5, 
STACK 11 STACt~ 12 ::HACK 13 1ooz,1tt,DLc:1c::11,2so 

110Dt:L rROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACt\ HT 1.3';' rvc 15.45 H/S 1.J<;> tt/C 15.45 11/C 
CXIT IJEL. 1.01 H/C 1'i't'i'O 11/C 1.Q.\ 11/C ~0.3';' 11/3 
VOL. FLOW .27E-03113/S .27E+03113/C • 2'i'E· 03113/C .2?£l0311J/S 
COURCE STRENGTH .10Et0t. .53£105 
[:ACK GROUND .70[103 .40C:l03 
CALIBRATION FACTOR • 41£-02 .22E ·02 
~02 nux .OSOElOJ <GH/C) .105El04 <GH/0) 
STACt·: HEIGHT 40.01 CH 144.03 t1 43.01 CH 144.03 11 
STACK DIAHETCR 1.3S CH 4.14 H 1.-u CH 4.23 11 

~AHF'LE " y 
(~) RAW COHCEHTRATIOH RAW CONCEHTRATlON RAW COHCENTRATION TOTAL cot'C. 

F'T <Ktt) OU <AREA> <GH/11**3> <ARCA> <Gl1/H**3> <ARCA> <Gl1/tUt:~3> <GH/HUJ) 
1'."' 1.2 ().0 o.o 15'i'7 .114£-03 U23 .130E-OJ .252E-OJ ::4 1.s o.o o.o 1'75C .1t.1t: 03 1705 .193E 03 .354E-03 
'!() 1. s JO,O o.o ~2l'J .1'i'7E-03 2016 .240E-03 • -436E-03 
31 1.c o.o () .o 17'0 .135[> 03 1403 .1G1C 03 .2S'l,E-03 
'.32 1.3 -Jo.o o.o 1309 .152E·03 1G·46 .105E·03 .J37E-03 :rn 2.1 JO.O o.o ~57? .240[·03 ""'"?.., ... .293EOJ .S34E-OJ 
39 2 .1 o.o o.o 23~7 .213E ·03 2144 .25?E OJ .472E-03 
40 z.1 -30.0 o.o 2090 .170( 03 10t.0 .217C: 03 .3NE-03 .-s ::?.4 o.o o.o 2511 .232E-03 231t. .204E·03 .Sl&E-03 
49 2.4 -30.0 o.o 2142 .104t OJ 1090 .~~:![ 03 .40£.E-03 
5~ ~:; !O.O o.o 2:,49 .24'1E-03 2453 .305E·03 .S54E-OJ 
57 :so.o o.o 2000 .2t.9E 03 2G04 .3271: 03 .SS'£.E-03 t::f SS 2.? o.o o.o 2676 1253£·03 ~47? .JOOE-03 .561£-03 I 60 2.7 -t,O.O o.o 1 "'"' .. .HOC:· 03 15'10 • U?C: OJ .J04i'E-03 , , , I-' £,!, 3.0 ?O.O o.o 23[,2 .212E-03 215.!'i .2t.OE 03 .47JE-03 \0 67 3.0 45.0 o.o ~779 .2.!..!.[·· 03 2531 .324C: 03 .5e«:E-oJ 
62 3.0 o.o o.o 271t> .250E-03 2521 .:HSE 03 +572E-03 
69 3.0 -45.0 o.o 2254 .1?9C· OJ 2009 .2J'JE· 03 .437E-03 
70 J.O ·70.0 o.o 1.!>51 .121E·03 1397 .140E-OJ .269E-03 
75 3,3 90.0 o.o 2H4 .223C·OJ """..,.""' .272C: 03 .495E-03 .... ..,,~ 
76 3.J \5.0 o.o 2309 .270E 03 2G02 .327E·03 .S96E-03 
77 3.3 o.o o.o 2t.91 .255[ 03 24«;'1 .:HOE· 03 ,5£.SE-03 
7G :L 3 -45.0 o.o 2212 .1nE ·03 1?61 .232E03 .425E-03 
79 J.3 -90.0 o.o 1n5 .tJ.!.[> 03 14N. .1t.2E·03 .29SE-03 
84 J.6 90.0 o.o 250? .231E·OJ 2300 .2tl3E -03 .S14E-03 
BS 3.6 45.0 o.o :!770 .2.!.5C: 03 25.!.1 .321C·03 .sesE-03 
86 J.6 o.o o.o 2557 .237E-03 2345 • 20';'£··03 .S26E-03 
87 3.6 -45.0 o.o ~~4:! .1S'7E- 03 1?EO .234E OJ .431E-03 
03 J.6 -9().0 o.o 1352 .147E-03 1535 .17oE-03 .J23E-03 
93 3.9 90.0 o.o NOS .22Ct:·OJ ~27Z .27DE 03 .50£.E-03 
9-t 3.? 45.1) o.o 2315 1271E 03 2t.O? .329£-03 .598£-03 
9'5 3,9 o.o o.o ~L,J~ .247E 03 NOJ .297[·03 .SHE-03 
96 3.? -45.0 o.o 2~62 .200£··03 201[. .2·!\0E-03 .439E-03 

102 4.2 90.0 o.o 2540 .23l.C 03 2J25 .zct.r OJ .5:.:!ZE-03 
103 4.2 45.0 o.o 2361 .276E-03 2660 .3J5E-03 .61:?E-03 
104 4.2 o.o o.o 2644 .24'i'[·· 03 2401 .ZS'7EOJ .54SE:-OJ 
105 ·'l.2 ·45.0 o.o 2307 .20SE-03 2045 • 244E-OJ • 449E-03 
106 4 .:;: -90.0 (). 0 1';'?4 .1l.5E OJ 1717 .1?5E 03 .361E-03 
112 4 .s 45.0 o.o 2031 .273E ·03 2627 ,JJOE-03 .60JE-03 
113 4.5 o.o o.o 2718 .:Z50E·03 ~47? • :rnoc OJ .sH..r-03 
114 4 .s -45.0 o.o 2360 .212E··03 2on .251E 03 • -1.!>JC: 03 
122 4.S o.o o.o 2.!.EIS .zs .. u:- 03 NH. .2S'?E 03 .SSJE-03 



r~Utl t 21 '7 ~nrr.TE::lT tlO. rp.475, 
ETACK ti !HACK t2 CTACt~ t3 100:,Itt1DLC219::17,z70 

HO[l(L PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL, AT STACK HT 1. :'Vi' tt/::: 15.45 H/C 1.39 tt/::: 1S.-'l5 H/t 
CXIT 'JEL. 1.01 tt1::: 1 ?.'JO tt/t 1.04 tt/::l 20.3'7 tt/S 
\IOL. f'LOW .27E-03tt3/S .27EtO:ltt3/::l .2'7E-O:ltt3/::l .:?C::O~HZ/S 
!::OURCE STRENGTH .10Et06 .53E 1·05 
l'!ACKGROUtrn .t.4£:103 .:l5C:IOJ 
CnLI~RATION FACTOR 141£-02 .22E 02 

#.10SE l 04 £02 FLUX .ESOE·IOJ <GtVS> <GH/::l) 
!::TAetc: HEIGHT 43.01 CH 1-14 .o:s tt 43.01 CH 144.03 H 
£.JACt\ ItIAt1£TCR 1.30 CH 4.14 H 1 •. 11 CH ... ~3 " !:l'lt1F'LE " y .. RAW COtlCEtHRATION RAW COHCENTRATIOH RAW CONCEHTRATION TOTAL CONC, 

f·T <Ktt> <tt) <tt> <AREA> <GH/HU3> <ARC:A> <GH/H*t.:n (ARC:A) <Gl1/H**3) <GH/l'\Ut3> 

17 1.2 o.o o.o 1'H1 .167£-03 11301 .:Ht.E-03 .333E-03 z., 1.5 o.o o.o 2274 .::?O?E-03 21(,0 .2:.?t: ·OJ .479E-03 
!1 1.e o.o o.o 215.:. .1"J1C: 03 2030 .250[ 03 • 444£-03 
'.33 2.1 JO.O o.o ~532 .242E-03 2456 .:a3E 03 ,556E-03 
:!~ z.1 o.o o.o ~571 .247t 03 2493 .:.:n?t 03 .su,E-o3 
40 :? .1 -30.0 o.o 2460 .233E 03 233~ .2?5£ 03 .S~SE-·03 
47 :;:,4 JO.O o.o 2,,';,15 .253C 03 2550 .:3~7E O:l .500£-0:?. 
48 2.4 o.o o.o 2660 .2S?E-03 25l.6 .JlOE 03 .539E-03 
49 2.4 -30.0 o.o 21J4 .230[·03 "'"''"""" .zcn: 03 .517E-03 "''-"'"" 56 2.1 ~o.o o.o 25-43 .2HE-03 24.S:l .J14E ·03 .ssaE-0'3 
57 ....... Jo.o o.o Z~"li.J .Zl.H: OJ ~t1~ ,J37E: OJ .SCJCE-03 .... , 
53 ~:~ .o.o o.o 2.!-44 .257E-03 2536 .32SE OJ .SS2E-03 
59 -30.0 o.o "'""'""'~ .212c:· 03 ~13J .2,,';,5C 03 .477E-03 
60 2.1 -60.0 o.o 2010 .17:.E 03 1024 .2H'E ·03 ,J95E-03 t::I 6l· 3.0 90.0 ·o.o 21n .200E·03 20:.-4 .255C: OJ .4SSE-03 
67 3.0 45.o o.o 2~10 .25JE ·OJ 253~ .J25E·-03 .S79E-OJ I 
te 3.o o.o o.o 2~ 41? .257[·03 253G .325[ 03 .SCJE-03 N 
!.9 :LO ·45.o o.o 2304 .213£-03 2130 .26SE-03 .47BE-03 0 
70 3.0 -s-o.o o.o 1 ..... ' I.,..., .140( O'Z 1515 .174E03 .314E-03 
76 3.3 45.o o.o 2,,';,45 .257E-03 253? .326E-OJ ,S33E-03 
77 3.3 o.o o.o 25?5 .251[·03 24'1 .314[ 03 .st.SE-OJ 
78 3.3 -45.o o.o 2261 .203E-o3 20~6 ,2S5E OJ .463E-03 
84 3. f. ?o.o o.o 22% .212[ 03 21,,';,0 .2,,';,S'I:. 03 .4C2E-03 
BS J.6 45.0 o.o 25'>'3 .2SOE-03 24"11 • 314E ·03 .564£-03 
86 3.6 o.o o.o 253E ,N3E 03 """""' .;..-.11""" .304£ .. 03 .S4EE-03 
87 3.6 -45.0 o.o 2228 .203E-03 2010 .:MCE··03 .452E-03 
88 3.£. -90.0 o.o 1 ......... , , ... .145[ 03 1526 .175E·03 .320E-03 
93 3.9 90.0 o.o 2:::?69 .207E-03 2110 .2t.2E-03 .471E-03 
9S 3.9 o.o o.o 2SElO .24?C:-03 2411 .3071:03 .SSSE-03 
96 3,9 -45.0 o.o 2210 .201E-03 1":05 .243E-OJ • 44SE-03 
97 3.9 -90.0 o.o 1025 .15ZC: 03 15.!.7 .1c1r o::: .333£-03 

102 4.2 90.0 o.o 2305 .:HJE-03 2132 .2t.5E··03 .479E-03 
103 4.2 45.0 o.o 2.!.30 .25.!.t:- 03 2471 .31,,';,C: 03 .572E-03 
104 4,2 o.o o.o :?553 .246£-03 2370 .301E 03 .S46E-03 
105 ·4.2 -45.o o.o ~24~ .205E·03 2015 .24CE03 .453E-03 
106 4 .2 -90.0 o.o 1372 .153£-03 1607 .107£-03 .345£-03 
111 4.S 90.0 o.o ~~?6 .212E·03 2125 .2G4E·03 .47£.E-03 
112 4.s 45.0 o.o 2529 .2SOE-03 2426 .30?E-03 ,SS?E·-03 
113 4 .'.'5 o.o o.o 2594 .2SOE ··03 2407 .:rnt.E-03 ,SS6E-OJ 
114 4,5 -45.0 o.o 2257 .207E-·O:'.: 2010 .247E·03 .454£-03 
115 4,5 -90.0 o.o 1935 .1t.'1E-03 1t..H .1?t.E 03 ,362E-03 
121 4.8 45.o o.o 2500 .23';'[- 03 23::8 .294[· 03 .S34E-03 
123 4.8 -4s.o o.o 2249 .206E-03 2006 .2UE 03 .453E-OJ 



RUt' t :;::;:o ~7JFTrTEST tfO. Ff.1.,75, STACr. 11 STACY. t::! CTACt~ t:::: 100ZrIH,rLE220::17,:;:~o 

HODE:L PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.3? H/S 15.45 H/S l.J? H/C 15.45 H/C EXIT IJEL. i .01 HIS 1?.'JO H/S 1.04 HIS 20.3? HIS VOL. now .27E-03H3/S .27E+03HJ/C .2'7E-03HJ/S .2?C:IOJH3/S 
SOURCE STRENGTH .10E+06 .53£ l·OS [:AC!<GROUHD .64£103 .2CC:I03 CALIPRATION FACTOR .41E-02 .::!2E 02 
S02 rLUX .C50E>OJ <GH/S> .105EI04 <GH/S) 
STACt\ HEIGHT 413.01 CH 144.03 H 40.01 CH 144.03 H STACI'; DIAMETER 1.:rn CH 4.14 " 1.41 CH 4.23 " SAHF'LE x y z RAW CMCEtHRATIOH RAW CONCENTRATIOH RAW COttCEHTRATION TOTAL COHC, f'T <KH> (H) 00 (ARE:A) (GH/11U3> <AREA> <GH/HUJ) <ARl:A> (Gl1/H**3> <GH/Htt3> 

17 1.2 o.o o.o 1447 .103£-03 74? .???E-04 .203£-03 30 1.e 30.0 o.o 1773 .145[-03 1242 .HJE 03 .26CE-03 31 1.3 o.o o.o 1.S17 .125£ -03 1074 • UCE 03 .243E-03 32 t .e -30.0 o.o 1066 .157E 03 1300 .153[ o:::: .310£-03 38 :? .1 Jl),O o.o 217~ .1?7E ·03 1573 .1'>'3E 03 .339E-03 39 2.1 o.o o.o 2Z10 .Z01E·03 1500 .1?'\E· 03 .39'SE-O:? 40 :? .1 -:rn. o o.o 2051 .1e1E-03 1453 .175E·03 ,355E-O:S 4B 2.4 o.o o.o 234.!. .21CE-03 1705 .212£ o:::: .431E-03 49 2. 4 -30.0 o.o 20'.'1 .1S6E-03 HSO .17?E-03 .J64E-03 56 ....... 60.0 o.o ~2.!,J .20CE·03 lGS.!. .205E .. 03 , -H3E-03 .... , 
57 2.1 30.0 o.o 2412 .227E·03 1701 .223E 03 .450£-03 58 2.1 .o.o o.o 2430 .2291.:-03 1 ......... .22-u: 03 .453E-03 , ...... 
59 2.7 -30.0 o.o 1524 • llJE-03 ?'96 .107E ·03 .220£-03 

!::=' 60 ........ -60.0 o.o 1757 .143E· 03 120'/ .13'i'E 03 .2El1E-03 66 3:<> ?O.O o.o 1'753 .1.!.CE ·03 1424 .170E·03 .333E-03 I 67 3.0 45.0 o.o 2424 .22CC:·03 1002 .227£ 03 .45SE-03 N 
68 :3.0 o.o o.o 245.!. .232E-03 101G .22?E-03 .461E-03 I-' 69 3.0 -45.0 o.o 2110 .10?1: 03 1534 .1e7E 03 .37l.E-03 70 3.0 -10.0 o.o 1604 .123£-03 1070 • U?E-03 .242E-03 76 3,3 45.0 o.o 2500 .23'/C· 03 1075 .237[·03 .477E-03 77 :!. 3 o.o o.o 2466 o234E·03 1351 .234E··03 ··46SE-03 78 3.3 -45.0 o.o 2137 .1?2[·03 157::! .1?2E 03 .3S4E-03 79 3,3 -90.0 o.o 1683 .133E-03 1152 .130£ 03 .263E-03 84 3.6 ?o.o o.o 2150 .194(·03 ll.0[, .1?7C: 03 .3S'2E-03 BS J.6 45.0 o.o 2537 .243E-03 1?21 .244E··03 .4S7E-03 86 3.6 o.o o.o 2502 .23CE·Ol 1099 .241E·Ol .47<;'E-03 87 J.6 -4S.O o.o 2149 .1?3E-OJ 1502 .1?4E-03 .3S7E-03 BB J.b -90.() o.o 171C .1JCE 03 1103 .135E o:::: .273£-03 93 3,9 90.0 o.o 2221 .202E-03 1662 .206E-03 .40SE-03 94 J.S' 4S.o o.o 2.!.02 .251E·03 1?97 .256£·03 .S07E-03 95 3.9 o.o o.o 2545 .244E-03 1?52 .24?E-03 • 4?3E-03 96 3.9 -45.o o.o Z1c;'~ .1 ';''7['.- 03 1619 • ts'?[ 03 .3<;'CE-03 102 4.2 90.0 o.o 22S'i' .211E·03 1741 .21BE-03 .429£-03 103 4.2 45.0 o.o 257C .24CC· 03 ::!001 .256C: o:::: .504(-03 104 4.z o.o o.o 2544 .2HE-03 1'754 .24?£-03 .493E-03 lOS 4.2 -45.0 o.o 22·H, .206[·03 1.!.SS .2on:: 03 .415E-03 106 4.2 -90.0 o.o 1353 .155E·03 131? .155£ .. 03 .:aoE-03 112 4.s 45.o o.o 2555 .245C:· 03 H'72 .~5~E· o~ .4S'7E-03 113 4,5 o.o o.o 2541 .243E 03 1961 .250E·OJ .494E-03 114 4.5 -45.0 o.o Z~S4 .207(· 03 1600 .::!10£··03 .41t,.E-03 122 4,S o.o o.o 2472 .235£-03 1B?? .241E-Ol .476E-03 



RUtl t 2::!1 :o5rr, TE:::T tlO. re ~:''S, 
!:TACt~ 11 :::TACt: t: :::TACt~ 13 1oo:ritlrDLE221::17,193 

110[1CL PROTOTYrc HODCL PROTOTYJ"'C: 110IICL l"'ROTOTYPC 
'JEL. AT STACt~ HT 1. ::Vi' H/C 15.45 11/C 1. 3'7 11/::: 15.45 11/C 1.3? 11/S 15.45 H/S 
CXIT VCL. 1.01 11' ... '"' H'.S'C 11/l:: 1.04 11/C ·~o. J9 tt/~ 1 .. 9? H/~ :~.oo H/~ 
1JOL. rLOW .27E 03113/S .27EI03113/S • 2'.i'E 03113/S .:?E:OJH~/~ • ~7E -03H3./C .27H03H3/C 
COURCt CTRttrnrn .1oc:o.:. .53tl05 .3lt:I05 
t:ACt~GROUttD .45El03 .'71EI02 .42El02 
CALIDRATIOtt FACTOR .-13E ·02 .23E o: .uc o: :::o: FLUX .C50E103 <011/Z) .105CI04 CGl1/S) .220El03 <011/S) 
CTAct': MCIGHT 40.01 CH 144.03 H -H.l.01 CH 1·~4.03 11 .10.01 CH 1-H.03 M 
STACt; DlA11£:TER 1.30 CH 4.14 11 1.u CH 4.2J 11 1.32 CH 3.'i'~ 11 

Sfll"IF'LE v y .. RAW CONCCtlTRAT I ON RAW CONCCNTRATIOtf RAW CONCCtHRATIOtl TOTAL CONC, r·r n:i1> ( 11) dh <AREA> <CH/H:t.:3> <AREA> <OH/Hlt.*3> <AREA> <CH/HU3) <Ot1/t1U'3) 

~ 2-10.0 o.o 511 .7t,7r.: OS 1""", .701C 05 ~5:! • 7:!~E· 05 .:1n:-04 " ... ...... -',• 22'5.0 o.o 524 .N2E·05 llO .1occ 04 30t. .<;>OCE ·05 • 2?2E·-04 ..., ....... :10.0 o.o 517 .1:sc 04 175 +131C 04 355 .10CC· 01 t '3~4E:- 04 
~· 

.... i :.7 1';'5.0 o.o SSC .1coE ·04 213 .1'70E 04 400 .153E 0·4 .52\E-04 
5 " .... 100 .o o.o , ...... .231[ 04 ~·~O .:1sc o~ 5nt .1 en: O·~ .l6lE O~ ........ u ........ 
~ 

...... 1.!.5.0 o.o 75~ .40lE 04 ~70 .43SE 04 ';'7·1 • 321t: 0-~ • UlE·-03 -·, ...... 1:;;0.0 o.o 707 .;noc o4 31t. ."3:51C 04 o~s .:7.!·C· 01 • <:.'l.7E- 04 9 ._ . ~ 
2.7 1:0.0 o.o 701 .HOE 04 301 +4'52E 04 1073 ,355E 04 .125E-03 

10 ...... 10'5.0 o.o "'..,"" .-H'St 04 427 .s:-ic 04 1:!22 .40.'...C· 0-1 .142E·03 t:i ... , oZi 11 ... .., ';'0 .o o.o .547£ 04 450 .57:!E 04 1347 • 44':'£ 04 , 157E-03 I _,, 
1:? ....... 75.0 o.o 913 .t.17C: 04 so.-, +.'..-HC 04 150'7 .505( 04 .1 :-n::· 03 N ~t I 

13 
t~ 

~o.o o.o fj':!.!. .63SE04 515 ,.!,,HE 04 15'7.!, .S35E 04 +103E-03 N 14 45.0 o.o <;'50 .~i7C: 04 541 .7011: 04 lt.01 , 5l4C 0-1 .1~3E:-03 
15 30.0 o.o 043 .S23E 04 4"'"' .s.uE 04 13t.4 .455E ·04 .1'52E-03 ...... 
H .., .. 15.0 o.o ~35 .6·17E 04 5~~ .l.70( 04 1.!.15 .sue 04 .1C7E··O! ...0.•I 
17 ... .., o.o o.o '11 .615E 04 soc .t.SOE 04 1573 .s:7E 04 .175'E-03 - t I 

10 ,, .... 1s.o o.o lf\t:'r\ .5"35C: 04 ~ ~.!. .~s~r.: 04 1135 • ~7~t:· 04 .14L·E-o:. ..... , .., ...... 
19 ...... --30.0 o.o ~!~ • 404£ ·-04 ~~b .SOCE 04 1 """""' .411E ·04 .140E-0'3 .... ., ... """" 20 ..... -·15.0 o.o .4:!0t 04 ·'~3C 04 lO'i'S .. 3l.~t> 04 , 12SE-·03 ..... ,/ 740 H ...... ·-60.0 o.o .305E ·04 343 .373E·04 '.~'i'f.J .320E-04 .tllE-03 .., .. -75.0 o.o t.14 .:1sr: 04 ,.,.,., .::cc 04 St.1 .17-::'C- 0·1 , l..21E-04 z3 ..... -?o.o o.o 5~7 .15:::!E 04 i~i .15~E 04 44: +130E 04 .445£-04 - . ; 
25 ...... -1::!0 .o o.o 5~:' .1s:c: 04 179 .1:.:n: 04 H!I .1:oc o4 , 417E-04 
26 .. ..,. .... , -1::!5.0 o.o 554 .135E 04 107 .150£ 0-'\ 407 .1:!.'..E··04 ,4101::-04 
27 ..... -1'50.0 o.o 517 .0-171: 0'5 140 • 7.!.4C 05 ~71 • 7COE· 05 .:40E-04 ~-, 

20 .... -i:.s.o o.o S11 .7.:.7E 05 lU .lllOE 05 :5<;> • 74.!.E··OS .232E-04 .... , 
30 ...... .... ; -1'.i'5 .o o.o 4'"'r> , , .33t.t: 05 11: .327l:: OS HO .40[,( 05 .107£-04 
31 ...... -210.0 ... , o.o 4 .. "' JI .33lE-05 11: .J27E 05 120 .2~0E 05 .?32£-05 
'T" ...... -:!25.0 o.o 4"'" .:42t: 05 110 .4:1C: 0'5 1 ...... .3131:· 0'5 .'.i'7lC:-0'5 3j ..... 1 , ... ...,., ...... 240.0 o.o 4' "J' .1:!1E OS 117 .405E OS .so .~1'.i'E-0.S .503£-05 .... ,, ..... 



RUH t 2:::: 475FTrTEST HO. Fit475 
STACK tl STACK t2 CT ACK t3 lOOZtIH1tLr222:117,19s 

NODtl PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VtL. AT STACK HT 1.3? tt/C 15.45 t1/C 1.z? 111:::: 15.45 tt/C C:XIT VEL. 1.01 N/C 1?.?0 N/::l 1.04 H/S 20.3? H/S IJOL. FLOW .27E-03H3/S .27E+03113/S .2?E-03H3/S • 2?£: l 03HZ/C !::OUF:CE STRENGTH .10EtO.!> .53EIOS f:ACl<:GROUtlD • 57C·l 03 .25(103 
CALI~RATIOH FACTOR .41E-02 .22E ·02 
£02 FLUX .050[1()3 <Gttlt:> .105£104 <GH/C) !:TACt; HEIGHT 43.01 Ctt 144.03 H 4a.01 CH lH.03 11 STACK DIAHCTE:R 1.:rn CH 4.14 " 1.41 CH 4,23 H 

~Mff'LE Y. y z RAW COHCEHTRATIOH RAW COttCEtlTRATIDN RAW COHCENTRATION TOTAL CONC. f'T <t:H > 00 (t1) <ARCA> <GH/H**Z> <ARC::A> <GH/HUtJ) <ARC:A> <GH/Htt-3) <GH/11**3) 
1 ~:; 240.0 o.o 721 .l'lt.E-04 346 .137£ 04 .333£-04 ... 225.0 o.o .!..!.1 .11n:- 04 311 .eH .. C: 05 .204£-04 
J ... .., 210.0 o.o ::us .317£-04 405 +224E-04 .541£-04 -· ( 4 ....... 195.() o.o ?33 • 4t.CE· 04 4C5 .343E-04 .S11E-O• .... ; 
'5 :?.7 130.0 o.o 1013 .570£·04 525 .402E-04 .?73E-04 6 2.7 ll.5. 0 o.o 1on • .!.73[· 04 3 .... .47::?E· 04 .t14E-03 , ... 
7 2.7 150.0 o.o 1239 .060E·04 652 .5'i'1E-04 .145E-03 
B 2.7 135.0 o.o 132J .967E·04 70:.. .t.71C:· 04 .164£-03 
9 z.7 120.0 o.o 1213 .Bl3E-04 312 .C2'i'E 04 .166£·-03 t:I 10 '"' .. 105.0 o.o 1543 .125C: 03 """'.., .o:..:..c 04 .212E-03 .... , ci'o I 11 z.7 10.0 o.o 1529 .123E-03 .030E 04 .2o7E-03 N 12 2.7 ;.s.o o.o 1754 .152E 03 NS' .103C:: 03 .255E-03 VJ 13 ....... ~o.o o.o 1371 .1~7£-03 1015 .113E 03 .2SOE-03 .... , 

H 2.7 45.0 o.o 10SS' .1t7C 03 1021 .11 ')C 03 .203E-03 15 ...... 30.0 o.o 1?03 .171E ·03 102t. .115E-03 .236£-03. - 'I H ...... 1s.o o.o 1C21 .1 l-1 c:: 03 977 .107£ 03 .2£.CE-03 .... , 
17 ...... o.o o.o 1747 .151E ·03 ?20 .100E 03 .251£-03 ...... , 
1e ..... -15.0 o.o 1.!.03 .133[ 03 042 • 0'73E· 04 .220£-03 ...... , 
19 .... .., -30.0 o.o 1530 .124E 03 330 .055£ 04 .210E-03 20 2:1 -4s.o o.o 1404 .107[·03 757 .747C 04 .1C2E-03 21 2.7 -60.0 o.o 1336 .'i'S4E-04 7'l:3 .711E-04 .170E-03 
2:? 2.1 -75.0 o.o 11'i'7 .OO.!.E· 04 l55 .SS'5C:·04 .140E-03 
23 ~.7 -90.0 o.o 1110 .6'i'SE-04 t.05 .S21E-04 .122E-03 
24 2.1 -105.o o.o 1001 .555E 04 550 • 440E> 04 .S'S'4E-04 
::?S 2.7 -120.0 o.o 902 .uoE-o4 430 .33.'..E 04 +764£-04 
26 ..... -135.0 o.o 803 .301E 04 H';' .2,5C:· 04 .54£.E-04 .... , 
27 2.7 -1so.o o.o 735 .214E -04 370 .1nE o• .3S6E-04 
28 2.7 -as .o o.o u.c .12CE- 04 :~7 +100E·04 .237£-04 29 2.1 -1so.o o.o 515 .OOOEl·OO 215 .ooOEIOO .ooor..oo 
30 ...... -195.0 o.o 592 .30CC: 05 ~1e .35l.C: 05 .664£-05 ... ; 
Jl 2.7 -210.0 o.o 512 .513E-06 273 ,2C2E-OS .333£-05 
32 2.7 -225.0 o.o 550 .oooc:oo ~G~ .11~c:- 05 .11S'E-OS 
33 2.7 -240.0 o.o 547 .OOOEIOO 251 .OOOEIOO .ooot+oo 



r~Utl t ::: 305FTr TEST tlQ, HA3e5r 
STACt~ tl CTACt~ t2 CT ACK t3 40:rltlrtL[223tt17~19E 

HODEL F'ROTOTYPE HODEL F'ROTOTYF·E HODEL PROTOTYF'E 
VEL. AT STACK HT 1.42 H/C 14,"C H/C 1.4: H/ 1 ·'1. ?C H/C 1142 H/C 14."C H/C C:XIT IJEL. .30 H/C o.n H/C .02 H/ 0.73 H/~ • 'i'·1 H , ... ?.so HIS , ... 
IJOL, FLOW .12E-03M3/C .12Et03H3/C .13E-03H3/ .12Et03H3/C • 13£-03H3/C 1 l2E·I03H3/C 
COUF:CE STRENGTH .10Et06 ,53El05 .3lEl05 
I:ACKGROUtlD .5~1:103 .coc::o: .coc:102 
CALIPRATIOtl FACTOR .42E-02 .22E 02 .1SE·02 
SO: FLU:-!. .400El03 <GH/C) •·•OOC: I 03 <GH/C) , 550E·I 02 <GH/C) 
'::TACt": HEIGHT 39.12 CH 117.3l H 3?,12 CH 117. 3l t1 3?,12 CH 117.3.S t1 
STACt\ DIAHETCR 1, :rn CH 4.14 t1 1141 CH 4.~3 H 1.32 CH 3.?l. t1 

~AHF'LE 
., y ., RAW CONCENTRATION RAW COtlCEtHRATION RAW CONCEHTRATION TOTAL CONC. 

PT O<H> (11) ( t1) < AF:EA) <GH/MU3) <AF:C:A> <GH/t1**3> <ARCA> <GH/t1U3) <GH/HU3) 

~ 
.J o.o o.o .soc .137E-04 203 .170E 0·1 132 .?07E-06 .317E-04 
.! 15.0 o.o 1423 .13'H: 03 1013 .12?E· 03 754 .li.l.E-04 .27c;'E-03 

~ • 6 o.o o.o ?37 • .S22E-04 520 .l.OOE-04 4""" .704E-05 .131E-03 ,.., 
10 

.l -1s.o o.o 1130 ·"1CE·04 73C .'i'lOE- 04 lO'i' .lll.E-04 .194E-03 

.9 15.0 o.o 2555 .301E-03 215.S .207E-03 2140 .3?3E-04 .627E-03 
11 .9 o.o o.o ~..,...,., 

.~.!,';'E 03 1"', .. .2l1C:· 03 19~? .351E-04 , 5l-5E- 03 1?61 , .. ,, 
12 .? -15. 0 o.o .213E-03 1571 .20.!.E 03 15.S2 .201E-04 • !\47E-03 
15 1. ~ 30.0 o.o 3.477 .437E 03 3101 .-HCC 03 30~~ .S70E-01 ,'JllE-03 
16 1.2 1s.o o.o 3J1? .413E-03 2?27 .374E 03 2?~';' .541E-04 .S61E-03 
17 1.2 o.o o.o 2761 .3l1E·03 25CS' .347[· 03 2500 .47SE-04 .755E-03 
13 1.: ··15 .o o.o 2532 .2'i'7E-03 ~1.!.3 .20CE-03 2166 .3'i'6E-04 .62SE-03 u 1.2 -30 .o o.o 21~1 .243E-03 1007 .:!3f7C 03 17C7 ,324E-04 .514E-03 
~3 

1.5 60.0 o.o ~752 .477E-03 3404 .460E-03 3358 .622E-04 .9?9E-03 t=' 1. 5 30.0 o.o 3E-16 .4?1E-03 3403 .471E 03 348~ .646E-04 , 103E-02 I 24 1 • '5 o.o o.o 3:347 , 417E-03 """'..,"' .401E-03 2~03 .S51E-04 .S73E-03 .._,1; I N ~s 1. s -30.0 o.o ~Jt..c;' .273E- OJ 2011 .~l.7C:· 03 1 <.:''i'O .363E-04 .577E-03 
"'L 1. 5 -60.0 o.o 1678 .174E 03 1307 .170E 03 1323 .236E·04 .36BE-03 .i::--
3i5 1.C 30.0 o.o 3';'74 .SlOE-03 3605 .4C7E 03 3605 .669£-04 .106E-02 Jl 1. 3 o.o o.o 33~1 .424E ·03 30·10 , 40?E··03 3033 .562E-04 .SS9E-03 
32 1.c -30,0 o.o 2551 .300E·03 2~34 , 2'i'CE 03 210? .400E-04 .63CE-03 
33 1. 3 -60.0 o.o 1?1.S .207E-03 1553 .204E-03 1522 .274E-04 .43BE-03 
37 2. 1 60.0 o.o 4066 .5~JE 03 37~-4 .SO'i't:· 03 3604 .l.84E-04 .110E-02 
39 2. 1 30.0 o.o 3?01 .499E-03 3569 .432E-03 3539 .657E-04 .lO'SE-02 
39 : .1 o.o o.o 3025 .370E 03 2.!.70 .35Ct:·03 2654 .4C'7E-04 .777E-03 
40 2. 1 -30.0 o.o 2631 .312E 03 2273 .303E 03 2273 .416E-04 .657E-03 
41 2. 1 -!.() .o o.o 1 '747 .211t:03 157S' .207E·03 15.!..5 .2C2E-04 • 447E-03 
46 2.4 60.0 o.o 30?5 .4'i'SE-03 3577 .436E-03 3519 • .SS3E-04 • lOSE-02 
47 2.4 30.0 o.o 373';' .475E-03 34~~ .H2C·03 33';'3 • l.2'i'E-04 .100E-02 
48 2.4 o.o o.o 3189 .394£-03 2338 .301E-03 2797 ,516E-04 .S27E-03 
49 2.4 -30.0 o.o 2530 .2'J7E-03 21C7 .2c;'1E· 03 2152 .3'J3E-04 .62SE-03 so 2.4 -60.0 o.o 1?38 , :.HOE-OJ 1.S25 .214E-03 1553 .2COE-04 .451E-03 
56 ..... 60.0 o.o 3"'"f' .474E-03 3410 .462E-03 33~3 .6231:-04 .99CE-03 ""'' , ... , 
57 2,7 30.0 o.o 3633 • 460£-03 3233 • 444E-03 3254 ,603E-04 .963E-03 
~e ~.7 o.o o.o 30'Jt;' .3C1E 03 :;!705 • 371C: 03 ~735 .504E-O' .C05E-03 
59 2.7 -30.0 o.o 2557 .301E-03 2253 .301E-03 2153 .374E-04 .642E-03 
60 ..... ·-60. 0 o.o 1774 .215E-03 tt...33 .215E03 1570 .2ccE-o' .4SS'E-03 
66 3:6 90.0 o.o 3443 .432E-03 3038 ,416E 03 3032 .560E-04 .904E-03 
67 3.0 45.0 o.o 3614 • '!S~'E- 03 .. ,.,'"''"' .H7E .. 03 32~,., • 577E- O·' .966E-03 ww ... , 
68 3,0 o.o o.o 3011 .363E-03 2754 .370E-03 2l50 .408E-04 .786E-03 
69 3.0 -45.0 o.o '"''"'""' .252E· 03 10?4 .251E·03 1055 ,337E-04 .S36E-03 
70 3.0 -90.0 o.o 162~ ,1.S4E-03 12?0 .167E·03 123? .220E-04 .353E-03 n 3.3 o.o o.o 2066 .:H7E 03 ~5~$' .33?E 03 ~-4.!.3 .452t:-04 .730E-03 
78 3.J -45.0 o.o 2196 .24BE-OJ 1857 .246E-03 1001 • 327E-·04 .526E-03 
86 3.6 o.o o.o 274£. .327E 03 243B • 326[· 03 ~:l~-;' .427E-04 .69CE-03 



~AHF'LE 
f'T 

., 
z. 

10 
11 
12 
15 
16 
17 
18 
19 .,, 
2j 
24 
25 
26 
29 
30 
31 
32 
33 
36 
37 
JS 
39 
40 
41 
42 
46 
47 
48 
49 
50 
56 
57 
53 
59 
60 
66 
67 
68 
69 
70 
76 
17 
78 
86 

RUtl t :::H 

V£L, AT STACI<: HT 
C:XIT \!EL. 
VOL. FLOW 
~OURCE STREt~GTH 
I:ACl<GROUHD 
CALIBRATION FACTOR 
!:'.:02 FLUX 
~TACt: HEIGHT 
STACK DIAl1ETER 
x 

<KH) 
.3 
.6 
,? 
.9 
.9 

1.2 
1.2 
1.2 
1.2 
1 .2 1.s 
1.S 
1. s 
1.S 
1. s 
1.e 
1. 9 
i. a 
1.S 1.e 
2.1 
2.1 
2. 1 
~ .1 
2 .1 
:! * 1 
2.1 
2.4 
2. 4 
:;!.4 
2.4 
2.4 
2.7 
2.7 
2.7 
2.7 
2.7 J.o 
3.0 
J,O 
J,O 
3.0 
3,3 
J.3 
J.J 
3.6 

y 
<H> 

o.o o.o 1s.o o.o 
-15.0 

JO,O 
15.0 o.o -1s.o 

-30.0 
60.0 
30.0 o.o 

-30.0 
-60.0 to.o 
30.0 o.o 

-30.0 
-60.0 
90.0 
60.0 
30.0 o.o -Jo.o 

-60.0 
-90.0 
60.0 
30.0 o.o -Jo.o 

-60.0 
60.0 :so.o o.o 

-30.0 
-60.0 

90.0 
45.0 o.o 

-45.0 
-90.0 

45.0 o.o 
-45.0 o.o 

(~) 
o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
0. () o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

!::TACK 11 !:>TACK I:! CTACK 13 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL rROTOTYPE 
1.42 tt/S 

.:JO tt/C 
.12E- o;:rn31::; 
.lOEtO~ 
.4?ClOJ 
.4lE-02 

14.!~ "~! 1.~~ "~R Ot I I 111.. • ...... H1..., 
.12EtOJH3/C .13E-OJH3/C 

.SJEIOS 

.soc102 

.2JE 02 

1~·!9 "~E 1.~2 H~~ ..... , .., H,., • ,4 H,.., 
.12Ct0JHJ/C .lJE-03113/C 

,Jt.El·OS 
.soc:102 
.1&E ·02 

14.?C H/C 
?,5C H/S 

.12EI03H3/C 

.400£103 <GH/C> 
J?,12 Cl1 117.3~ H 

.400C:l03 <GH/C) 
J?.12 CH l17.36 H 

.ssoc:102 <GH/C> 
39.12 CH 117.36 11 

1.3C CH 4.14 H 
RAW 

<AREA> 
541 

1121 
25H 
2307 
2033 
3~5-!, 
3276 
2?01 
2~12 
23?3 
~~t>2 
35bl 
3325 .... '1 .. 1345 
3488 
37t.6 
3535 
2?30 
2254 
2519 
3441 
J743 
31':.'1 
3004 .......... 6 i741 
3400 
35?2 
3-UC 
2050 
2405 
"""'4"' j490 
3305 r\n4-. 2443 
2670 
3312 
3230 
2701 
20t.O 
31£.4 
J012 
2t.39 
3011 

COHCEHTRATIOH 
<GH/H**3) 

, 75·\E-OS 
.CJSOE· 04 
.309E-03 
.2C~E-03 
.2J3E-03 
.417E 03 
.420E-03 
.J75E 03 
.32-;'E-03 .zcn: 03 
.410E-03 
.4l.3C-OJ 
.. \27E-03 
.320E 03 
.204E-03 
.452E-03 
.4?4E-03 
.45?E-03 
.360E-03 
.2Gl.E·03 
.30.!.E-03 
• 445£· OJ 
.4'.i'OE-03 
.407E 03 
.379E-03 
.204C: 03 
.lBOE-03 
• 43?E· 03 
.467E-03 
.H1E ·03 
.35.!>E-03 
.ZO?E-03 
.41l.C: 03 
.452E-03 
.424E-OJ 
• 370C:· 03 
.2?4E-03 
.323E-03 
.42SE·03 
.414E-03 
.JJ3E·03 
.237E-03 
• 40JE· OJ 
.3SOE-03 
.331E-03 
,JCOC 03 

1.41 CH 4.23 H 
RAW 

<ARCA) 

~!~ 
~~g 
1021 
312£. 
3175 
2C!\J 
~4~~ .. 1.., .... 
31M 
3470 
"'1"'"' z4io 
1527 
3371 
3672 
33?4 
2723 
1?C3 
2271 
331£) 
J6:?2 
2S'C3 
2713 
20'>'1 
1400 
'"''"''"" 3452 
321S' 
2S?S 
2154 
30?~ 
3310 Jon 
""""'"" 4.1.-.1'.. 

2166 
2440 
313" 
3044 
~43~ 
1752 
2?'57 
2770 
2417 
':.777 

COHCEttTRAT I OH 
<GH/HliJ> 

.113E ·04 

.101E 03 

.335E-03 
,JOCC:· OJ 
.2SOE-03 .use:- 03 
• ,\42E OJ 
.~?SE03 
.:H4E ·OJ 
.302t OJ 
.HOE ·03 
.4C4E 03 
• HSE-03 
.334E·03 
.20?E-03 
• 470£> 03 
.S12E 03 
.473E-OJ 
.379E 03 
.273[·03 
.314E 03 
.4.!.2£:·03 
.sosE-03 •. use: 03 
.33l>E-03 
.2C'i'E OJ 
.1?1E 03 
+45:\E 03 
.401E 03 
.HCE· 03 
.360E 03 
.2'i'OE-OJ 
.430£ OJ 
• ·461E ·03 
.430E-03 
.37CC: 03 
.2S'?E-03 
.333E-o3 
.43.'..£:· 03 
.423E·03 
• 337[> 03 
.241E·03 
• 411E· 03 
.335E-03 
·~~~E-0~ .... .., ... c:· o ... 

1.32 CH 3.?~ H 
RAW 

<AREA> 

51 est. 
2&92 
2--101 
2018 
3~5~ 
3433 
30.!.C 
2~7S 
n.'..5 .,,..,.,, 
51<>., 
33?7 
2553 
lt.13 
35-15 
3359 
3575 
2043 
"'()'"' 2::s52 
31:!4;' 
37t>2 
"'()"'"' 2s38 
"1 "'"' hH 
1542 
3300 
2649 
2158 
3:1J5 
3370 
3143 
27-\0 
21'.iO 
2490 
3102 
JOOJ 
2·454 
g~~ 
2003 
24JS 
~770 

COHCEHTRATIOH 
CGHIH**Z> 

.1?4E 07 

.156E-04 

.S11E··04 

.472E-04 

.JC2E-04 

.l.HC:-04 
• .!>SCE-04 
.SO&E-04 
.510E-04 
+44'.i[-04 
.63BE-04 
.70?E-04 
.650E-04 
.4Cl.E-04 
.J03E-04 
.670E-04 
.7J'l'E-04 
• .SS4E-o4 
.543E-04 
.JnE-04 
.447£-04 
.656£-04 
.721E··04 
.'5?1E-04 
.551E-04 
.412£-04 
.274E-04 
.t.35E-04 
.67SE-04 
.tJl[-04 
.505E-04 
.409E-04 
.S??E-04 
.645E-04 
.l>OOE·-04 
.522E-04 
.41SE-04 
.474E-04 
.t.ODC:-04 
.SD?E 04 
• 4.:,;•r- 04 
.332E-o4 
.s~eE-04 
.S34E-04 
.464E-04 
.52CE-04 

JCSFTr TECT NO. HAJss, 
40Z.INr~LE224::11,220 

TOTAL CONC. 
(Gtt/H*t3) 

.139E-04 

.212E-03 
.695£-03 
.641E-03 
.522£-03 
,916E-03 
.923E-03 
.S2<;'E-03 
.723E-03 
.634E-03 
.921E-OJ 
.102E-02 
.937E-03 
.70:E-03 
.443E-OJ 
.S'e<;'E-03 
.lOBE-02 
.100E-02 
.301E-03 
.S7CE-03 
.664£-03 
.972E-03 
.107£-02 
.ee1E-03 
.S20E-03 
• 614E-03 
.407E-03 
.9Sl.E-03 
.102E-02 
.S'SZE-03 
• 766E-OJ 
.627E-03 
.~Ot.E-OJ 
.9i'BE-OJ 
.?15£-03 
.eooE-oJ 
.635C-03 
.714E-03 
.n:E-03 
.396£-03 
.717E-03 
.SlOE-03 
.e71E-OJ 
.S18E-03 
• 712E-03 
.elCE-03 

t::' 
I 

N 

""" 



r<UH t :2s 335FT,TEOT HO, HA335t 
STACK 11 STACK t2 !::TACK t3 40Z1IHtDLE22S:i11,2so 

HOt•EL PROTOTYPE HOt•EL f·ROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.42 tt/::: 14.S'E H/S 1.42 H/C 14.S'O tt/C 1.42 tt/::: 1·t .S'C H/S 
C:XIT IJEL, .SO tt/S s.11 tt1::: .32 H/C C,73 H/C .N tl/tl ?.SS HIS 
VOL. FLOW .12E-03t13/C .12E+03t13/C .13E-03t13/C .12E·IO;ntJ/C •13E-03t13/S .12E+03H3/S 
COURCE STREt,GTH .10Et06 .S3Et05 .3t.E·IOS 
t:ACKGROUHD t4l.C: :o:: .311:: l 02 .411:·:02 
CALI~RATIOH FACTOR .42E-02 .22E·02 t15E 02 so2 nux .400(1-03 <GtVS> .400(103 <Gtt/C) .5SOE·I02 <GH/S) 
!;TACK HEIGHT 39.12 CH 117.3.'.. H 39.12 CH 117 .36 " 3?.12 CH 117.36 " STACK I•IAl1E:TCR 1.3C Ctt 4.14 11 1.•1 Ctt 4.23 tt 1.32 CH 3. '7£. ti 

SAHf'LE ., y z RAW COHCEttTRATIOt~ RAW COHCEHTRA TI ON RAW COHCEttTRATION TOTAL CONC. PT <1d1> (ff) 01) <AREA> <GH/H**3> CARC:A) <Gl1/H*t3) <ARtA> <GH/MU:'Z> <Gl1/HU3> 
.... ,J o.o o.o 53? ,U?E-04 16<.;' .1 ?lE ··0·4 0 .OOOE+OO .JlOE-04 6 .6 o.o o.o 'JC::! .772£· 04 705 .932£·04 542 • '751E-05 .lEOE-03 

10 .9 1s.o o.o 2~~2 .2o6E-OJ 2207 .301E-03 1030 .340E-04 .601E-03 11 .9 o.o o.o ::::::64 .2t.l.E 03 2200 .301E 03 1004 .33SE-04 .601E-03 12 .9 -1s.o o.o 2:::12 .25?E-03 2127 .270£-03 1';'57 .32oE-04 .SOlE-03 
15 1.2 30.0 o.o 2736 .33L.[ 03 ~7~S .J73[ 03 ~2.!.l, .422E-04 .7S1E-03 
16 1.2 15.0 o.o 2022 .:HOE-03 2:339 .3COE-03 2373 .HJE-04 .731E-03 
17 1. 2 o.o o.o 2037 .351E 03 ""'"'.,."" .::on:· 03 23(,1 .440E-04 .7S2E-03 "'"""'"'" 19 1.2 -1s.o o.o 2746 .337E 03 2720 .373E·03 2301 .42'7E-04 .753£-03 
19 1.2 -30.0 o.o 2700 .330£·03 2l.t.1 .364E·03 2:!53 .420t-04 • 736E-03 
22 1. s 60.0 o.o 2500 • 313E-03 2533 .34(,£-03 :.u:u • .3?.!.E-04 .69BE-03 
23 1.5 30.0 o.o 3049 .JC:::E 03 30(,0 .H'7E·03 259;! .404£-04 .S49E-03 
24 1. s o.o o.o 3153 .393£-03 3135 .436E-03 2706 .506E-04 .SSSE-03 ~ 25 1. 5 -30.0 o.o 2C44 .35:![ 03 :::01t. .JOSE· 03 23S'S • 447E-04 .7e2E-03 I 26 1.S -60.0 o.o 2277 .260£-03 2144 .2?2E 03 1350 .343£-04 .S95E-03 
29 1.E 60.0 o.o 2Cl.S .JSSE-03 2015 • :rnsr.:· 03 2395 .447[-04 .7CSE-03 N 
30 1. 3 30.0 o.o 32'73 .41?E-OJ 3232 • 4SOE··03 2S37 .s:HE-04 .921E-03 0\ 
31 1.e o.o o.o 3~E? .417E-03 32C1 .4~9t· 03 2042 .S32E-04 ,920E-03 
32 1. 3 -30.0 o.o 3068 .3SSE-03 3040 .416E ·03 2617 .409E-04 .SSOE-03 
33 1.e -60.0 o.o 2511 .303E-03 2374 .J24E·03 20l1 .JCJE-04 ,665E-03 
37 :? .1 60.0 o.o 2936 .373E-03 2?57 .40SE-03 2535 .4?3E-04 .S25E-OJ 
39 2 .1 o.o o.o 3112 ,J?lE-03 3020 .413£··03 2.!.JC .4?3[-04 ,SS4E-03 
40 2.1 -30.0 o.o 3174 .400E-03 3099 .424E-03 2712 .S07E-04 .S7SE-OJ 
41 2.1 -60.0 o.o 2l42 .322E03 2174 .33Ct·03 21CO .406E-04 .700E-03 
46 2.4 60.0 o.o 3055 .JOJE 03 3003 .412E-03 ~H~ .439E-04 .S43E-03 
47 2.4 30.0 o.o 3309 .432E·03 '3:!1J .454£·03 2942 .SSOE-04 • S'HE-03 48 2.4 o.o o.o 3390 • 432E·-03 3301 • 452£ .. 03 .551£·04 ,9J9E-03 
49 2.4 -10.0 o.o 3092 ,JCOE 03 2?S'3 ··HOC· 03 26·46 .494E-04 .C47E-03 
50 2.4 -60.0 o.o 2633 .321E-03 24?8 .341E-03 21?1 .40BE-04 .703E-03 
56 2.7 60.0 o.o 2'764 ,Jt.?E .. 03 2t)(.2 .3'71[·03 25U .470£-04 ,SOCE-03 
57 2.7 30.0 o.o 3319 .422£-03 3213 .441E-03 2374 .SJSE-04 .916£-03 se 2.7 o.o o.o 343? .43?[-03 334? .45S'C·03 2900 .SS?E-04 .954£-03 
59 2.1 -30.0 o.o JOSS .3SSE-03 3005 .411E-03 2l59 .497£-04 ,S49E-03 
60 " ... -60.0 o.o 2t."J .J25E·03 2·100 .:HOE· 03 22l0 .41lC:-04 .706E-03 
6!> 3:0 90.0 o.o 2412 .2COE-03 2227 .304£ ·03 1'765 .365£-04 .62SE-03 
67 3.0 45.0 o.o 3146 .39<.E-03 3044 • 417C: 03 ~l,?O .504E·04 .eoJE-03 
68 J,O o.o o.o 3322 .422E-03 3235 .443E 03 2336 .540£-04 • 919£-()J 
69 3.0 -45.0 o.o ZC11 .JSGE 03 270.!. .370C>03 2441 .456E-04 .771E-03 
70 J,o -90.0 o.o 2122 ,245E-03 10?7 .250£ 03 1607 .312£-04 .SJSE-03 
76 3,3 45.0 o.o 2979 .372E· 03 2025 .3Dt.E 03 2525 .4nE-04 .805£-03 
77 3.3 o.o o.o 3240 .410£-03 :son .423E-03 2003 .S24E-04 .S86E-OJ 
7B 3.3 -45.0 o.o 2014 .347[ 03 2l.·~2 • 3i.1E> 03 2401 .44CE-04 .753E-03 
86 3.6 o.o o.o 3032 .337E-03 2931 .401E·03 2657 .4?7E-04 .B37E-03 



RUtl t :2.!'i 3C5FTtTE!lT NO, t1A'335t 
STACK t1 :HACK t: CTACK tJ 4oz,1tt,DLE::&::11,270 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACI\ HT 1.42 H/C 14.'JC H/S 1,4: tt/S 14.41'0 tt/S 1,42 H/C 14,9D tt/C 
tXIT VEL, .so H/C 3,77 H/C • 02 tt/::: 13,73 H/C •'H H/l:: ?.so ttis 
VOL. FLOW .12E-03H3/S .12Et03H3/C .1JE-OJH3/C t12C:tOJH3/C .1JE~03HJ/C +12EtOJl1J/S 
SOURCE STRENGTH .10Et06 ,SJEt-05 ,J6Et05 
I:ACKGROUtUt .5t.C:l03 .15C:I03 .15[{03 
CALIIRATION FACTOR +42E-02 .22E-02 .15E 02 
£0:! FLUX .400EJOJ <GH/S) .400t:I03 <GH/C) .550E·I02 <GM/S) 
STACt:: HEIGHT J'i'.12 Ct1 117.3.!'i H J?.12 CH 117. 3t. H 3?.12 CH 117.Jt. H 
STACK DIAHETE:R 1.30 CH 4.14 H 1.-H .CH 4.~l " 1.32 CH .., nt H w• 'u 

SAMPLE x '( z RAW COt~CEHTRAT l Ot~ RAW COHCEHTRATIOH RAW COt,CEHTRATIOH TOTAL COUC. f•T <l'~H) < H> <tt> <ARCA> <GH/Ht*l> <ARC:A) <Gl1/H**3> <ARCA> <Gtt/H**3> <GH/HU3) 

~ .3 o.o o.o 310 ,J70E ·04 441 .402E··04 :323 .J2SE-05 .S05E-04 
.6 o.o o.o 1456 , 13::c:· OJ 1212 .147E· OJ IJ34 .14?E-04 .294E-03 

10 .9 15. 0 o.o J0'.72 .373E-03 3152 .415E-03 2405 .443£-04 .S'3'3E-03 
11 .9 o.o o.o 3364 ,41JE-OJ J4JB .455E 03 2770 .4?'JE-04 .S'lCE-OJ 
12 .9 ··15.o o.o 3349 .411E-03 3401 .4SOE-OJ 2771 .4?3E-04 .911E-0'3 
15 1.2 30.0 o.o 3550 .441£ 03 3~7~ • 4El7E:- 03 2?,1 ,sJOE-04 .nlE-03 
16 1.2 1s.o (),() 3~·49 .470E-OJ 3392 .517E 03 3153 .S70E-04 .104E-02 
17 1.2 o.o o.o 3050 ,4CSE-03 3?50 .S2SE-O:!: 324? .SOCE-04 .lOi'E-02 
19 1.2 -1s.o o.o 3792 • 477£-03 J?Ol> .Sl'i'E 03 3104 .S76E-04 .lOSE-02 
19 1.2 -30.0 o.o 3605 .44?E-OJ Jl.56 .4CSC> 03 301? .545£-04 ,9CCE-03 
~2 1.s 60.o o.o 3406 .420E-03 3505 ··H14E··03 2321 .S07E-04 .934£-03 
23 1.5 30.0 o.o 3?81 .SO·\E-03 4114 .540E·03 3309 .61SE-04 .111E-02 
24 1. s (),() o.o 4124 .S26E-03 4251 .st.?E-03 3520 .640£-04 .116£-02 ~ 25 1.s -30.0 o.o 35.!.5 .44JE-03 JGOJ .477£··03 ~'~~ .SJ?E-04 .97SE-03 
26 1.s -.so.o o.o 2355 ,J33E-03 2773 .363E-03 2335 .415E-04 .743£-03 I 
30 1.e JO.o o.o 4~"', .551£-03 4421 .5?1E: 03 Jt.'N. .673£-04 .121E-02 N ... , , ....... 31 1.s o.o o.o 4')">n .541E 03 4313 .57GE 03 3620 .65?E-04 .113£-02 ._Ii.I 

32 1.e -30.0 0 .o 3725 ,4{.7C 03 37?1 .SOJC OJ ::tt,7 .573E-04 .103E-02 
33 1.s -60.0 o.o 2'700 ,J57E·-03 2302 ,J70E-OJ 242? .433E-04 .77SE-03 
36 2 .1 90.0 o.o 2t!,SC ,JO?C OJ 25·13 ,3:ur OJ 20'i''i' .370E-04 .&77E-03 
J7 2.1 60.0 o.o J.!>55 .456E-03 3726 .4?4E-03 309" .S59E-04 .t01E-02 
38 2 .1 30.0 o.o 4152 .530E> OJ 4:!17 .5t.2E:OJ 3SC7 .652£-04 .116£-02 
39 2 .1 o.o o.o J7JO .467E ·03 3715 ,4?JE··OJ 313.!> ,S.!'i7E-04 .102£-02 
40 2.1 -30.0 o.o 3005 .4701: OJ J7'i':;" .50-1[ 03 3244 .507£-04 .104E-02 
41 2.1 -60.0 o.o 3020 .363E-03 2391 .37?£ OJ 2471 .441E-04 .7S6E-03 
42 2 .1 -'i'O .o o.o 234.!. .2l.3E·OJ 2140 .275£ OJ 1CS3 .:'.:23E-04 , 571E-03 
46 2.4 60.0 o.o 3t.54 ,45GE-03 3716 .4?'ZE· 03 l122 .St.4£-04 .lOlE-02 
47 2.4 30.0 o.o 402.!. .5111:-03 4077 .543(-03 3449 .t.26£-04 .112£-02 
4B 2.4 o.o 0 .o 4004 .sosE-oJ 4002 .SJJE-03 JH4 .62SE-04 • llOE-02 
49 2.4 -30.0 o.o 3647 .455£ 03 J{,01 .477E OJ JOC'i' +550£-04 .9CCE-OJ 
50 2.-1 -60.0 o.o 2973 .JS6E-OJ 2070 • 377£-()J 2441 .435£-04 , 777E-03 
56 2.1 60.0 o.o :HC6 .431t:· OJ 3400 • 460£ O::'. 2951 .532E-04 .945E-03 
57 :?.7 30.0 o.o 3045 .434E-OJ :m:so .SO?E-03 32?5 .S97E-04 .105£-02 
58 2.7 o.o o.o 3C'i'5 .4?2E- OJ 3CC3 .51l.E· 03 335t. ,l,O?E-04 .107£-02 
59 2.1 -30.0 o.o 3'50'1 .4JSE 03 3473 .460[ 03 2964 .5J4E-04 .94SE-03 
60 " .... -60.0 o.o 3014 .362£· 03 2055 .371[··03 2471 .HlE-04 ,/COE-03 
66 J":o 90.0 o.o 2324 .J34E-03 ,.,, n11 .352E-03 22?6 .407£-04 .726E-03 ... u, .. 
67 3.0 45.0 o.o 3568 ,444[ 03 3558 .471E-03 :3042 .S4c;'E-04 .970E-03 
68 3.0 o.o o.o 3607 .449E-OJ 3617 .47?E-03 303? .ssaE-04 ,9S5E-03 
69 3.0 -45.0 o.o 3167 .304£·03 3047 ,401t OJ ..... ,.,.., .471E-04 ,CJZE-03 
70 J.O -90.0 o.o 2393 .270E-03 21?2 .232E 03 io~s ,JJlE-04 .SS6E-03 
16 3.3 45.0 o.o 3395 .410E-03 3301 .436E· 03 ~CS? .514£-04 .905£-03 
77 3.3 o.o o.o 3526 .437E-OJ 3425 .4S3E-OJ 2964 .SJSE-04 .944E-03 
78 3.3 -45.0 o.o 30C1 .372[-03 2?54 .3CCE 03 Z553 .456£-04 .eosE-03 
86 3.6 o.o o.o 3369 .414E-OJ 3254 .42'i'E-03 2C·H .511£-04 .S95E-03 



RUtl I 2:7 ::osrT, TEST NO. HA?::?'S· CT ACK 11 CTACK t: CT ACK t::: 40:,It1,tLE227::17,2~0 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.42 H/C 14,S'C H/!: 1.42 H/C 14.90 H/!: 1.4: H/C 14.~0 H/C EXIT VEL, .30 H/!l 3,77 HIS .02 H/C C.73 H/~ .'5'4 t1/S ?.SS H/S 
VOL. FLOW .12E-03ttJ/C .12E•OJtt3/S .13E-OJH3/C .12E • o::rn:::,'::: .13E 03t13/C .12E->03H3/S 
!:OURCE STREt~GTH .10E+06 .S3Et05 .3t.EIOS E:ACKGROUtrn .40[103 .1oc:10::: .90[·102 CALI8RATIOtl FACTOR .43E-02 .23E··02 .lt.E 02 
S02 FLUX .400(103 <GH/C> .400C:IOJ <Gtt/C) .550£102 <GH/C) 
~TACK HEIGHT :::?.12 CH 117.3t. H 39.12 CH 117.3t. H 35' .12 CH 117.Jt. H 
STACI< DIAMETER 1.30 Ctt 4.14 H 1.41 Ctt 4.~~ H 1.32 CH 3.';'~ H 

CAHPLE v y 
(~) RAW COtlCEHTRATIOtt RAW COtlCEtlTRATIOtl RAW COttCEtlTRATIOtl TOTAL CONC. PT n;i1> <H> <ARCA> <Gtt/HU:J> < AF:C:A > <Gtt/HU3> <ARCA> <Gtt/Hll:ll:3) < GH/t1U3 > 

~ .6 o.o o.o 1502 .154E-03 1110 .132E 03 '5'04 .174E-04 .JOJE-03 
1<.' .S' 15.0 o.o 1·!\02 .1S1E 03 10S'7 .1JOC:·03 1021 .1C1E-04 .2917E-03 
11 ,'] o.o o.o 1.SC4 .102E-03 1 "n" .157E 03 1 ""'"' .221E 04 .J61E-03 .. , .. ... ... , 
1:? .9 -15.0 o.o 1739 .1'>'0[ 03 1301 .15n: o:: 1~50 .227E-04 .371E-03 
15 1.2 :::o.o o.o 1001 o211E-03 152'i' .1'1E 03 1420 .2SSE-04 .428E-03 
16 1.2 15.0 o.o 212C .24S'E 03 1n1 .224£03 1 I ...... .307£-04 .S03E-03 ..,, .... 
17 1.2 o.o o.o 2:!6~ .2t.'i'E-03 107[. .240E 03 100:, .333E 04 .SUE-OJ 18 1.2 -1s.o o.o 2345 .201E 03 1no .N7E 03 1 n I I .345E-04 .563E-03 uuu 
19 1.2 -30.0 o.o :?332 .27'JE·03 1an .2·12E ·03 1041 .:HOE-04 .556E-03 
22 1.s 60.0 o.o 1nc .1'5'4C: 03 1510 • lOOE· 03 1357 .246E-04 .407£-03 
24 1.5 o.o o.o 2~::,7 .J30E-03 2331 .304E-03 2200 .410E··04 .675E-OJ 
25 1.s -30.0 o.o 2577 .316E 03 2103 .~C3C:·03 :097 .JS'OE-04 .t3CE-03 

~ 26 1.S -60.0 o.o 2349 .202E-03 10'5'1 .242£-03 1Ct.4 .344E-04 .55SE-oJ 29 1. E: 60.0 o.o 2137 .250E·03 1005 .2.ui::: 03 1 ......... .3H'E-04 .523E-03 I ,., ... 
N 30 1.3 Jo.o o.o 2610 • 321E--03 :342 • 306E-·03 2102 .406E-04 .66BE-03 

31 1.e o.o o.o 2S'04 .366E 03 25E:6 .3-'\0[- 03 2443 .457E-04 .7S1E-03 co 
32 1.s -30.0 o.o 23S'O .363E-03 2512 .330E··03 2402 .449E-04 .733E-03 
33 1.e -60.0 o.o 2503 .30SC: 03 20S'O .21oc: 03 2012 .373E-04 .613E-03 
30 2.1 Jo.o o.o 2756 • 343E-03 2401 .32SE ·03 22?6 .420E-04 , 711E-03 
39 2 .1 o.o o.o ~731 .339C·03 ~371 • 310(·· 03 """"',"" .41i.E-04 .691E-03 ..... ., .. 
40 2. 1 -JO.o o.o 2';'00 .377E-03 250'i' • 341E·· 03 24';'0 .466E-04 .764E-03 41 2.1 -60.0 o.o "''"' • 324E· 03 21'1 .204C: 03 ~1~0 .3nE-04 .64CE-03 '""'""'"' 42 2 .1 -90.0 o.o 1313 .201E ·03 1-121 .175E·03 1324 .NOE-·04 .401E-03 
46 2.4 60.0 o.o 2453 .2?oc:- 03 2254 .293[ 03 2023 .37SE-04 .62E:E-OJ 
47 2.4 30.0 o.o 2?42 • 371E-03 26?2 .35SE·03 2504 .4t.?E-04 .773E-03 49 2.4 o.o o.o 3066 .3'5'0C:· 03 ~753 .364E·03 l"\E:"n1 .4CSE-04 .co:E-03 ......... ..., 
49 2.4 -30.0 o.o 2?12 ,367E ·03 2544 .334E·03 2412 • 451E ·04 .746E-03 so 2.4 -to.o o.o 2i.74 .331E· 03 ~:l~O .303[·03 ~177 .40SE-04 .674E-03 
s~ 2.? 60.0 o.o 24?0 .J03E-03 2240 .2'i'2E~03 2054 .301E-04 .634E-OJ 
57 2.7 Jo.o o.o 2';'t.6 .375£ 03 270E: .357[·03 ~SJ4 .474E-04 .7E:OE-03 
59 2.1 o.o o.o 3110 .3?7E-03 2021 .373E-03 2t.t.O .4?9E-04 ,320E-OJ 59 2. ';' -30.0 o.o 3000 .3COC:03 26'i't.. .356£-03 ~5~7 .473£-04 .7E3E-03 60 :?.7 -60.0 o.o 2t>71 .330E 03 2200 .:?'5'0E· 03 2107 .407E-04 .669E-03 66 J.o 90.0 o.o 106? .21oc: 03 1504 .1?9[ 03 1 ·'\11? ,264E-04 .434E-03 
67 3.0 45.0 o.o 2752 .313E-03 251? .331E 03 2312 .431E-04 .717E-03 
68 3.0 o.o o.o 3022 .JC3E 03 2U.3 .365[ 03 2560 .401(-04 .7S'7E-03 
69 3.0 -45.0 o.o 2341 .356E-03 24?8 .320E 03 2363 .442E-04 .72BE-03 
70 J.O -90.0 o.o 2244 .2G6E-03 1065 .nor 03 1"' I I .325E-04 .SJ7E-03 IUU 
76 J,J 45.0 o.o 2t>64 .329E-03 23?5 .313E 03 ~222 .414E-04 .634E-03 
11 3.3 o.o o.o 2004 .:ll,J[ 03 257'. .33'i'E· 03 2420 .452E-04 .747E-03 
78 3,3 -45.0 o.o 2004 ,JSOE-03 2450 .322E-03 2337 .436E-04 .716E-OJ 
86 3.6 o.o o.o 2CS'O .3t.3E·03 2591 .341E 03 24Gt. .4t..1E-04 .751E-03 



r(utt t 220 30SFTrTEST HO. HA335P 
STACK tl STACK t2 STACK tJ 40:rIN,DLE2ZCll17tZ70 

MOt•EL f'RDTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT .94 t1/C 9.0? H/S .94 H/S 9 .Cc;' 11/1:: .94 H/C 9.C9 H/C 
EXIT VEL • ,30 HIS o.n tt10 .02 HIS 0.73 H/S .?4 H/C ?.50 tt/S 
VOL. FLOW .12E-03H3/S 112E103H'l/S .1 'JE ···OJHJ/S .12E 1 oJtt:uc .1 JE ··O'ltt3/S .12C:-t-03HJ/S 
SOURCE STRENGTH .10El06 .S3El05 .3{,£·105 
l'tACKGROUNtt .43E+03 .40E 1·02 .43£1-02 
CALIDRATION FACTOR .42E·02 .221: 02 .15E02 
C02 FLUX .400E•03 <GHIS> .400003 <GH/S) .SSOEl-02 <GH/S) 
STACI\ HEIGHT 39.12 CH 117. Jt. H J?,12 CH 117>lt " 3?.12 CH 117. 3.!. M 
::>TACK t•IAHETER 1 • :rn CH 4.14 " 1.41 CH 4.23 " 1.32 CH J.96 M 

SAHPLE x y ... RAW COHCl:tlTRATIOt4 RAW COtlCENTRATIOH RAW COHCEHTRATIOt4 TOTAL COHC. f'T < l(H > <H> <tt> <AREA> <GM/ttU3> <AREA> <GH/tU:*3> <AREA> <OM/Mt':J) <GH/HU3) 
2 .3 o.o o.o 505 .3?41: 05 105 17COE 05 0 .OOOHOO .t17E-04 
6 .6 o.o o.o 571 .13.SE ·O·• 31? .J71E O·t 0 .OOOE-1-00 .S07E-04 

10 .9 15.0 o.o C36 .S22E 04 900 .129£-03 2':~ .4.!.0E-05 , H~l.E-03 
11 .9 o.o o.o Ot>3 .Sli?E-04 10?1 .143E 03 325 .530E·OS .205E-03 
12 .S' -15.0 o.o Cl.t!t .5t.t.E· 04 1056 .13CE,03 31{, .513E-OS .ZOOE-03 15 1.2 30.0 o.o 940 .l.74E-04 1306 .172E-03 372 .t.10E ··05 • :246£-03 
16 1.2 15.0 o.o fJl.3 .70CC·04 D57 .17'JE· 03 402 .675E-05 .257E-03 
17 1 .2 o.o o.o 739 • 74t>E-.04 1432 .lO?E-03 423 • 714E-05 .271E-03 
18 l .2 -15.0 o.o ??6 • 75&E:- 04 142~ .1C9E 03 4Z2 .712E-05 .272£-03 
19 1. 2 -30.0 o.o 959 .702E ·04 1315 .173E 03 304 .641£-05 .250E-03 
22 1.s 60.0 o.o 4721 • .!..47C· 04 1254 .165E 03 3.:.,4 .603E-05 .236E-03 
23 1.5 30.0 o.o 1021 .7?2E-04 1524 .202E·03 43[, .73?E-OS .239E-OJ 
24 1.5 o.o o.o 10t.2 .C52E 04 1644 .21S'E·03 4{,5 .793£-05 .312E-03 
25 1.s -Jo.o o.o 931 .734E-04 1401 • tcSE 03 410 .705E-05 .266£-03 t:I 26 1.s -60.0 o.o (.,7{, .2CS'C·04 '110 .7:.'>'E·04 192 .200£-05 .109E-03 I 29 1.a 60.0 o.o 92? .6SSE-04 1233 .1l.2E-03 370 .t.1SE-05 +234E-OJ N 30 1.s JO.O o.o 1044 .3261: 04 1566 .20CE-03 4"' ... .OOCE-05 .299E-03 \0 , .. 
31 1.8 o.o o.o 1115 .noE-04 17..'..3 .235E· 03 524 .?04E-05 .337E-03 
32 1.s -Jo.o o.o 1036 • 014E-04 1512 .200E-03 453 • 771E-05 ,290E-03 
33 1.8 -60.0 o.o 09? • ..'..14E-04 1147 .150E-03 3.SO .5?.!.E-05 .21SE-03 
36 2 .1 90.0 o.o 300 .470E-04 356 .111E-03 203 .451E-05 .162E-03 
37 2 .1 60.0 o.o ?47 .604E-04 1271l .1t.OE 03 403 .&77E 05 .244E-03 
38 2 .1 30.0 o.o 1039 .Cl'i'E -04 1524 .Z02E-03 460 .704E-05 .292E-03 
39 2.1 o.o o.o 1068 .OG1E-04 1602 .Z13E·03 4?5 .350E-05 .307E-03 
40 2.1 -30.0 o.o 1057 .04SE-04 1533 .203E-03 4?6 .051E-OS .296E-03 
41 2.1 -60.0 o.o NJ • .!.7S'E-0-4 1100 .155£-03 3?1 .654E-05 .229E-03 
42 2.1 -90.0 o.o 306 .47'i'E-04 347 .lO?E-03 JOl .405£.,-0S .162E-03 
46 2.4 60.0 o.o 996 .7S6E-04 13.Sl .lCOE ·03 -467 .n7E-OS .263E-03 
47 2.4 30.0 o.o 10J1 .007£-04 H64 .1'i'4E··03 -4?4 .343E-OS .2B3E-03 
48 2.4 o.o o.o 1075 .C71E·04 1Sl.1 .207E-03 527 •?!OE-OS ,J03E-03 
49 2.4 -Jo.o o.o 1026 .300[ 04 1402 .105E-03 4?0 .040E-05 .274E-03 
50 2.4 -60.0 o.o ?43 .606£-04 11 'H .157E 03 HO .746E-05 .233E-03 
56 2.7 60.0 o.o 964 .70'i'E-04 124!. .tl.4£-0J 450 .76SE-05 .243E-OJ 
57 2.1 30.0 o.o 1055 .B42E-04 1477 .196[ 03 513 .3BJE-OS .239E-03 
58 2.1 o.o o.o 1077 .374E-04 1517 .201E 03 535 .nsE-o5 .2?SE-03 
59 2.1 -Jo.o o.o 1037 .016E-04 1409 .10.!.E-03 4?0 .BSSE-05 .276E-03 
~o 2.7 -60.0 o.o 956 .6?3E-04 1143 .1S1E··03 -442 .750E-OS .22SE-03 
66 3.0 90.0 o.o 841 .530E-04 923 .120E-03 343 .564E-OS .179E-03 
67 3.0 45.o o.o 1001 • 763E···O.lt 1335 1l76E-03 47? .319E-05 .261E-03 
68 J.o o.o o.o 1076 .onE-04 14'3 .1 ?SE 03 549 .951E-05 .292E-03 
69 3.0 -45.0 o.o 1018 .7SBE-04 1255 .165E·03 512 .sue -os .253E-OJ 
70 J.o -90.0 o.o 071 .574E 04 'i'Z~' .120E·03 JCS .643E-OS .1e3E-03 
76 J,J 45.0 o.o 1004 .76BE-04 121>6 +167£-03 491 .342£-05 .2S2E-OJ 
17 J.J o.o o.o 1063 .SS.\E-04 1325 .17SE·03 53? .9l2E-05 .270E-03 
78 3,3 -45.0 o.o 1031 .S07E-04 1210 .lt.OE-03 530 .915E-05 .2SOE-03 
86 3.6 o.o o.o 1114 +'i'23E-04 1310 .134E-03 603 .105E-04 .237E-03 



RUH t ::? 'J05FTrTEST tlO. t1A385r 
STACK tl STACK 12 STACK t'J 40%rIH,~LE229ttl7r270 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.16 H/S 12.:u, tt/S 1 .1 l H/S 1~.3l, tt/C 1. ll H/S 1~.3~ H/S 
EXIT VEL, .oo H/S 0.77 tt/S .C2 HIS C.73 H/~ ,o;-4 tt/S o;-.s3 tt1s 
VOL. FLOW .12E-03HJ/S .12E+03ttJ/S .13E-03H'J/S .12E+OJHJ/S .13E ··03tt3/S .12E+OJl1J/S 
SOURCE STRENGTH .10E·t0t .S3Cl05 ,JlCIOS 
MCKGROUND .SOEI03 .14£1-03 .23El02 
CALIBRATIOH FACTOR .42E-02 .22E-02 .1SE·02 
S02 FLUX • 400E-l-03 <GH/S) .400[·103 < 611/S) .SSOE·I02 <Gtt/S > 
STACt~ HEIGHT 39.12 CH 111.:u. H 39.12 CH 117. 3l. tt 39.12 Ctt 117.34 tt 
STACK DIAMETER 1.3C Cl1 4.14 11 1.41 Ctt 4.23 tt 1.32 Ctt ::.?~ t1 

SAHf'LE x y z RAW COHCENTRATION RAW COHCEHTRATIOH RAW CONCENTRATION TOTAL CONC. PT <KH> 01) <H> <AREA> (011/HUJ) <AREA> <GH/11U3> <AREA> <GH/HUJ> <GH/HUJ> 

6 .3 o.o o.o 540 .l..!.4E-05 1.!.0 .37'7[-05 0 .OOOE+OO .104E-O-'\ 
.6 o.o o.o ';'56 .t.S6E-04 335 .?42£-04 410 .7:0E-05 .167£-03 

10 .9 15.0 o.o H'17 .20!\E 03 2300 .2nc 03 1212 • 221E-04 .519E-03 
11 .9 o.o o.o 1390 .200£-03 22?5 .2?2E-03 11Cl .216£-04 .S14E-03 
15 1.2 30.0 o.o ""'""""'"' .2S7E 03 '"'"',""' .Ji.SC· O'J 15U .2C3E-04 .650E-03 2346 .. '"' ...... 16 1.2 1s.o o.o .:?t,.SE-03 :?01 .JnE 03 llOO .2'73E-04 .670E-03 
17 l .2 o.o o.o 2303 .:U,1E··03 2341 • 366E ·03 157'i' .20?E-04 .656E-03 
1e 1.2 -15.0 o.o 2206 t24l.C 03 "''""'"" .3UE 03 14Cli' .273£-04 .617E-03 ""''~ 19 1. 2 -30.0 o.o 1951 .20<;-E-03 231l .2?4E·03 12CO .234£··04 .S27E-OJ 22 1.s t.o.o o.o 2240 .251E 03 2734 .351£ 03 1539 .202£-04 .£.31E-03 
:?J 1.5 Jo.o o.o 2445 .2C1E-03 3014 .3C'i'E··03 1707 .313£-04 .701E-03 
24 1.s .o.o o.o 244l. .2c1co3 r\ft-W"'I .3C4E 03 1720 .31.!.E-04 .697E-03 ~I~ I 
25 1.S -30.0 o.o 1?48 .209E-03 2212 .209E·-03 1315 .240E-04 .522E-OJ 
26 1.5 -60.0 o.o 534 .4l.2E OS 149 .122E05 0 .OOOC:·t 00 .se4E-05 t::' 29 1.3 60.0 o.o 2376 , 271E·-03 2031 .365E-03 ll.05 .309£-04 .666E-03 I 30 1.e 30.0 o.o 2534 .2';'3E- 03 3055 .3?SC:·03 1C11 .333£-04 .722E-03 \Jo) 31 1. s o.o o.o 2564 .2'i'CE 03 3000 .3?0E 03 1033 .337E·04 .730£-03 0 32 1.e -30.0 o.o 2130 .235[·03 2474 .31lE·03 14.!.0 .2l.7E-04 .57CE-OJ 
33 1. B -60.0 o.o 1~2? .1l.3E· 03 1723 .2HE· 03 1022 .106E· 04 .396E-03 
36 2.1 90.0 o.o 1C6C .1'77[ 03 2034 .257[·03 1245 .227E-04 .477E-03 
37 2.1 60.0 o.o 2340 .267E-03 2776 .3S7E ·03 1 '-.n .JOOE·04 .65'5E-03 ..,, , 
JS 2.1 30.0 o.o ~-4?7 .~CCI: O:l 2950 .301[ 03 1COO .330E-04 .702E-03 
39 2.1 o.o o.o 2511 .2<;-0E-03 ~4;'32 .370E-03 1013 • 333E·-04 .702E-03 
40 2.1 -30.0 o.o ~oc~ .229E 03 l'\"'T4"\I"\ .2nc OJ 1440 .2l.'5E-04 .S52E-03 llll.W4.U 

41 2.1 -60.0 o.o 1653 • ll.l.E -03 1663 .207E ·03 1056 .1 ?2E-04 .392E-03 
42 2.1 -'i'o.o o.o 12?'5 .11sc o::: 1100 .142E OJ ns .13CE-04 o270E-03 
46 ::?. 4 60.0 o.o 2313 .2l.::?E 03 2~74 .343E 03 ll.CO .300E-04 .636E-03 
47 2.4 30.0 o.o 2517 o2'i'1E OJ 2'i'02 .:n.4c OJ 1049 .340E-04 .69c;'E-03 
48 2.4 o.o o.o 2307 o27:E-03 2712 .340E·03 1120 .316E ·04 .652E-03 
49 2.4 -30.0 o.o 1?'74 .21'5[-03 21-49 .27::![ 03 1"'"'"' ...... .251E-04 .'513E-03 
50 2.4 ·-60.0 o.o 1621 .162E-03 1' I 'T .20t.E-03 10l.S .174£-04 .307E-03 ........ 
56 2.7 £.O.O o.o ~3~5 .2G9C· 03 ~~4~ .339[ 03 1719 .315E-04 .£.40E-03 
57 2.7 JO.O o.o 2397 .274E·03 ~t,70 .344E-03 17'52 .322E-04 .6SOE-03 
'SB .. -. o.o o.o ~~7C .2s~c 03 2515 .3~~c: 03 1£.l.4 .305[-04 .60-:;'E-03 "., 
59 2.7 -Jo.o o.o 1704 .:H4E·03 213'5 .270E 03 1"'"'" .2'53E ·04 ,SlOE-03 ........ 
60 2.7 -£.o.o o.o 1' '.., • !lOC 03 1~40 .204[ 03 1113 .203E-04 .392E-03 ........ 
66 J,O 90.0 o.o 2034 .221E ·03 213';' • 271E 03 1431 .2t.2E-04 .'513E-OJ l7 3.0 45.0 o.o ~~57 .2lOE·03 2~04 • 33·1[. 03 1-r-r' .244E-04 .£.2£.E-03 ....... 
68 3.0 o.o o.o 21?0 .245E-03 2406 .307E·03 15?7 .2?3E· 04 ,SOlE-03 
69 3.0 -4s.o o.o 1010 .tC<;-E-03 1012 .~~7[ 03 1244 .227[-04 .43CE-03 
70 3.0 -90.0 o.o 1333 .120E ·03 11';'5 .143£-03 027 .lSOE-04 .273E-03 
76 3.3 45.0 o.o 2291 .250E· 03 2427 .310[ 03 l~'i'7 • 311E- 04 .S99E-03 
77 3.3 o.o o.o 2009 .22?E-03 2133 .277E·03 1'512 .277£-04 .534£-03 
78 3.3 -4'5.0 o.o 17'54 .101E··03 1724 .21SE 03 1214 .222E·-04 .418E-OJ 
86 3.6 o.o o.o 2057 .225[ 03 20'n .2l5C·OJ 1479 .271E-04 .S17E-03 



SAMf'LE 
f'T 

... 
6 

10 
11 
12 
15 
16 
17 
18 
19 
22 
23 
24 
25 
26 
28 
29 
30 
31 
32 
33 
34 
37 
38 
39 
40 
41 
46 
47 
48 
49 so 
56 
57 
58 
59 
i.O 
66 
67 
68 
70 
76 
77 
78 
86 

RUtl t 230 

IJEL. AT STACK HT 
C:XIT VEL. 
IJOL. FLOW 
~OURCE STRENGTH 
DACKGROUtlD 
CALIBRATION FACTOR 
!:02 FLUX 
!:TAC!<: HEIGHT 
STt~ct<: DIAHC:TC:R 

x 
<t;H) 

.3 
,,!, 

·' .9 . , 
1. 2 
1.2 
1.2 
1. 2 
1.2 
1 ,5 
1. 5 
1. 5 
1.5 
1.S 1.e 
1. 8 
1. s 
1. e 
1. s 
1 .e 
1, B 
2 .1 
2.1 
2 .1 
2 .1 
2 .1 
2.4 
2.4 
2.4 
2.4 
2.4 
2.7 
2.7 
2.7 
2.7 
2.7 
3.0 
3,0 
3.0 
3,0 
3,3 
3,3 
3,3 
3.6 

y 
(11) 

o.o o.o 
15.0 o.o 

-15.0 
30.0 
15.0 o.o 

-1s.o 
-30.0 

60.0 
30.0 o.o 

-30.0 
-60.0 
90.0 
60.0 
30.0 o.o 

-30.0 
-60.0 
-90.0 

.!JO.O 
30.0 o.o 

-30.0 
-60.0 
60.0 
30.0 o.o 

-30.0 
-60.0 

60.0 
30.0 o.o 

-30.0 
-60.0 

90.0 
45.o o.o 

-90.0 
45.0 o.o 

-45.0 o.o 

(~) 
o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

STACK t1 

HO[•C:L 
1.75 H/!: 

.OO H/~ 
.12E-03HJ/~ 
.10C:t06 
.51E~03 
.42E-02 

rROTOTYf'C: 

1~.~~ H/~ 
.... , I HJ.., 

.12E~OJH3/S 

.400E103 <GH/S) 
J?,12 CH 117,J6 H 

1.30 CH 4,14 H 

RAW 
<AREA) 

3'"''"' 1050 
4615 
4-'\ 55 
4"'"'f0 
5261 
53';'0 
5201 
4849 
4255 
5063 
5431 
52?3 
4073 
3075 
4H9 
5175 
5331 
4'712 
~g~ 
20:::0 
4755 
4006 
4422 
3707 
2809 
4564 
4540 
4044 
3435 
2.SS5 
4320 
4267 
3706 
32'i'O 
2703 
397~ 
4010 
J523 
2054 
3644 
3110 
2631 
3055 

CONCENTRATION 
<GHIH**3> 

,S40E-04 
• l'i'5E 03 
.5?7E ·03 
.S71E·03 
.541E 03 
.6'i'1E -03 
.710E-03 
.GC2E 03 
.l.31E 03 
, 545E ·03 
.662E ·03 
, 715E 03 
• 695E -03 
.SlOE 03 
, 373E 03 
.576E 03 
.l.7CE 03 
.701E-03 
.MOC 03 
.510E-03 
• 354::'[· 03 
.229E ·03 
.646E -03 
,636E-03 
,569E-03 
, 477E· 03 
,346E-03 
,S?OE-03 
,506E-OJ 
,S14E 03 
.426E-03 
,317E-03 
,5S4E·03 
,546E-03 
, 4.!JSE -03 
,406E-03 
,J19E-03 
.50·1E-03 
,50?E-03 
.43CE-03 
.2:5E 03 
.456E-03 
• :l7CC> 03 
.31.SE-03 
,370E-03 

~TACt: t2 

HO[tEL 

1.~~ H<E 
•"""' H .. ..;. ,13E-OJHJ/S 

,5JEI05 
.04Ef-02 
,22E 02 

f'ROTOTYF'E 

1E·~~ tf,: ,...u: .I~ ~', .1 .... c, O.,H..,, 

.400EI03 (GH/S) 
J'i'.12 CH 117.J6 H 

1.41 CH 4.2J H 
RAW 

<AREA> 
4,'"' 

15lJ 
4~9~ !\ ... ..,.., 
4000 
5172 
5271 
5042 
4l.25 
4001 
·4?77 
5351 
5~~z 
2747 
4353 
5003 
5~~~ 
4, -·· 3009 
2l.37 
1~t;'? 
4022 
4716 
4103 
3501 
2540 
·4405 
4330 
3700 
3132 '"'"'Ts., 41,.,', 
.4032 
3444 
3002 
2350 
3752 
3792 
3253 
1.'..';'5 
3402 
~C~2 
2346 
2750 

CONCENTRATION 
<GH/H*t.3> 

.525E·04 

.1'i'5E OJ 
• .!.OOE··03 
.570E OJ 
.535E 03 
.l,?3E ··03 
• ~Q~E·--0~ , ..,, uC>·o., 
.l1?E-03 
·~~~E-o~ ,..,..,, E o ... 
.71CE-03 
.600E-03 
·~9~E O~ ,.., ... ..,£ o ... 
.502E 03 
,t,ClE-03 
·~ZZE o~ ,...,..,..,[ o ... 
.500E ·03 
.34CE 03 
.220£-03 
, 64.'..E .. 03 
.631E·03 
.5S';'E-03 
,466E -03 
• 33SE·-03 
.5C?E 03 
.SOOE-03 
.504[ 03 
.415E·03 
.310E-03 
.5'51E 03 
.530E-03 
.45GE·03 
.393E-03 
,JlOE-03 
,SOOE OJ 
.505E OJ 
• 432E 03 
.220C· 03 
, 452E -03 
.~73E 03 
,JOCE-03 
• 363E ·03 

ZTACK tJ 
HOI•EL 
1. 75 t1/~ 

,?4 HIS 
.13E-OJH3/S 
,J.SCI05 
.lOEIOJ 
.15E-02 

PROTOTYPE 
lC.54 H/S 

'i', 50 H/::l 
.12E+03H3/S 

J?.l~ 
.550EI02 <GH/S) 

CH 117.J6 t1 
1 ...... CH 3 .in H 

RAW 
<AREA> 

4?0 
1457 
42?0 
4141 
3?30 
4n4 
504';' 
4001 
4546 
3?57 
47"'"' 
5124 
4972 
3735 
274? 
4103 
4000 
49?6 
4577 
~~~! ....... _"", 
1717 
4610 
4545 
4062 
3440 
2531 
4230 
4217 
370';' 
3063 
2317 ""'"'..,, w,,"' 
"''"''"'5 335., 
~?24 
2321 
3502 
3634 
3151 
1 'n"'f ..,.., ... 
J271 
~7-4::' 
"'"'"'O 
2~57 

CONCENTRATION 
(Gt1/H**3> 

• 720E··05 
.254E-04 
.704E-04 
.75lE-04 
.716E-04 
.'i'02C: 04 
.?26E ·-04 
.C?4E 04 
.031E-04 
.721E-04 
, 065E·-04 
.940E-04 
• 911E -04 
.l.COE-04 
.4?5E-04 
, 74?E·-04 
.094E-04 
.916E-04 
.C37E-04 
.601E 04 
• -172E-04 
.302E 04 
.043E-04 
.e31E 04 
.741E-04 
.625E-04 
.45SE-04 
.772E-04 
, 770E-·04 
.67SE-04 
.s55E-04 
.414E-04 
.725E-04 
.70CE-04 
,t,OOE-04 
.s2oc:-04 
.41SE-04 
.l.S1E-04 
.l61E-04 
.570E-04 
.2?.'..E-04 
.5'i'3E-04 
.4?5E-04 
.409E-04 
.47CE-04 

305FT, TEST tlO. HA:!C5, 
40%,INrDLE230::17,270 

TOTAL COtlC, 
<GM/H**3) 
.114E-03 
.415E-03 
.12BE-02 
.122E-02 
.115E-02 
.147E-02 
.151E-02 
.145E-02 
.133E-02 
.llSE-02 
.142E-02 
.153E-02 
.147E·-02 
.lO?E-02 
,7S6E-03 
.123E-02 
.145E-02 
.149E-02 
.136E-02 
.109E-02 
.754E-03 
.479E-03 
.138E-02 
.135E·-02 
.120E-02 
• lOOE-02 
.726E-03 
.126E-02 
.124E-02 
.107E-02 
,S96E-03 
.66SE-03 
.1 lr.E-02 
.11.'..E 02 
,9S4E-03 
.S56E-03 
, 671E-·03 
.107E-02 
.108E-02 
, 928E-03 
.474[-03 
.967[-03 
.801E-03 
.665E-03 
, 7S1E··03 

~ 
I 

w 
I-' 



RUH t 231 :S::l5FTrTEST HO, HA325, 
STACK t1 STACK 12 ZTACK t3 40:rJHrDLE231::17r270 

HODEL rROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACI< HT 2.10 H/S :;!~.~5 H/~ 2.10 tt/Z ~2.~5 H/S 2.10 H/Z ~2.ZS t1/C 
EXIT VEL, ,tJO H/Z C.77 H/~ .02 tt/C o.n tt/Z .N HIS ?.so HIS 
VOL. FLOW .12E-03t13/S .12E+O:St13/S .1JE-·03tt3/Z .12E•O:St13/Z .l:SE-OJHJ/Z .12Et03H3/S 
SOURCE STRENGTH .10E+06 .S3EI05 ,J6El05 
E:ACKGROUHD .50[·103 .1oc1o:s .92£-102 
CALIBR~TJON FACTOR .42E-02 .23E -02 ,15E 02 
SO:! FLUX ,400Ei03 <GH/C) .400EIOJ <GttlZ> .550£·102 < Gtt,'S > 
~TACK HEIGHT :S?,12 CH 117.36 H J';', 12 CH 117.36 H J';',12 CH 117.36 H 
STACI< DIAHETER 1. :rn CH 4.14 H 1.41 CH 4.~3 H 1. 32 CH 3.?l, H 

SAl1f'LE x y z RAW COHCENTRATJOH RAW COttCEtnRATIOH RAW COHCEHTRATIOH TOTAL CONC, 
PT < KH> <H> <H> <AREA> <GH/HU3> <AREA> <Gtt/t1**3> <AREA> <Gtt/t1**3> <GH/t1t*3> 

~ • 3 15.0 o.o ?53 .674E 04 551 .624E-04 560 .3?1E-05 1139E-03 
.3 o.o o.o 1020 • 7.'...'..E· 04 l.02 • .!.S''5E- 04 l."'f"\ .104E-04 .1'5l.E-03 .,, ... .J -15.0 o.o 730 .337E·O\ :ac • 301E O·\ 335 ,463E· 05 .604E-04 4 .6 :so.o o.o :;!~74 .3.!..!.E 03 2700 .:St.OE 03 :;!l,31 ,4C3E-04 ,774E-03 

5 .6 15.0 o.o 3167 .3'i'4E 03 ~t;'03 ,JO?E·03 2042 .524E·04 .335E-03 
6 .6 o.o o.o 32~1, .40';'E-03 ~??5 .401[-03 ~c;'4C .544C-04 • Cc!·4E-03 
7 .6 -15.o o.o 3113 .306E-03 ~700 .J72E 03 ~coo .517E 04 .309E-03 
8 .6 -:so.o o.o "".,"'"" '-''-• .32CC 03 ~303 .317E 03 2405 .HOE-04 .6C9E-03 
9 .9 30.0 o.o 4773 .632E-03 4'"" ....... • .'..35E-03 4471 .034E··04 .135E-02 

10 ,9 15.0 o.o 4C.!.2 .t.45E 03 4749 .M.5E 03 4553 .C4';'E-04 .137E-02 
11 .9 o.o o.o 4760 ,630E ·03 4507 .623E-03 4465 .S33E-04 .134E-02 
12 .9 -1s.o o.o 43';'5 .5nE- 03 4107 .5.!.7E 03 4122 .n7E-04 .122E-02 
13 .9 -30.0 o.o 3?60 .511E ·03 3694 .4?0E 03 3640 .6i'7E-04 .lOSE-02 
14 1.2 60.0 o.o ·1550 ,.'..OOC· 03 4511 .t.121: 03 4240 .7S'1E-04 .129E-02 t:=' 15 1. 2 :so.o o.o 5401 .73l.E-03 5414 .737E-03 5169 .N7E·-04 .157E-02 
16 1.2 15.o o.o 5419 • 72i'E· 03 5347 .720[ 03 5123 .95CE-04 ,155E-02 I 
17 1. 2 o.o o.o 5124 .633E-03 5002 .l.COE-03 4010 .'i'OOE· 04 ,145E-02 w 
18 1.2 -15.o o.o 4724 ,l.24E 03 4557 1.!.lOC 03 H01 .C20E-04 .132E-02 N 
19 1.2 -Jo.o o.o 4141 ,5J3E-03 3';'l9 ,5J2E-03 ~043 , 714E·-04 , 114E-02 
20 1. 2 -60.0 o.o 3053 .377E-03 2710 .363E-03 2714 .4'i'?E-04 ,790E-03 
22 1.s .so.o o.o 50172 .tone 03 5050 .l.Ol.C· 03 4779 .C?2E-04 .145E-02 
24 1.5 o.o o.o 5037 .671E·03 4001 .663E-03 46?3 .C76E-04 1142£-02 
25 1.s -30.0 o.o 41.!.3 .S41C 03 ~9~7 .s:ac o:s 30~7 .711E-04 .114E-02 
26 1.5 -60.0 o.o 3040 , 375E .. ·03 ~733 .36SE-03 2713 • 500E·-04 .790E-OJ 
::?9 1.e 60.0 o.o 5001 .665E·03 4~~3 .66?C· 03 4664 .C71E-04 .142E-02 
JO 1.e JO,o o.o 5077 .676E-03 4??4 .67?E-03 4757 .aooE-04 .144E-02 
31 1.e o.o o.o 47t.5 ,t,30E·03 4 ''"''"' ........ • .'..271:· 03 4423 .C::!SE-04 , 1J4E-02 
'32 1.s -30.0 o.o 3?48 .510E·-03 36?2 .4?3E 03 3500 .666E-04 .107E-02 
33 1. El -Go.o o.o 30?0 ,J33C· 03 I"\ ... .,.., .371[· 03 ~704;' ,4?CE-04 .C03E-03 "-',.., 
37 2.1 60.0 o.o 470? .634E-03 464l> .630E·03 4435 .C27E-04 ,1J5E-02 
38 2.1 30.0 o.o 4644 .G1::!E ·03 4545 .t.1.'..C· 03 4350 .C12E-04 1131E-02 
39 2.1 o.o o.o 4218 .54?E--03 4020 , 544E 03 ~CC? .723E-04 ,117E-02 
40 2.1 -30.0 o.o 37G5 .~C2C 03 ~s~~ .475[·03 J30C .~20E-04 .102E-02 
41 2.1 -60.0 o.o 2?03 ,355E·03 25?1 .345E·03 2542 • 4l.7E-04 .747E-03 
46 2.4 60.0 o.o 44.!.C .sct.c: .. 03 4313 ,5C4E-03 40?4 .7.!.2E-04 .125E-02 
47 2.4 30.0 o.o 4240 .S54E-OJ 4100 .555E·03 l';'37 .732E-04 , USE-02 
48 2.4 o.o o.o 3?5';' .SllE-03 372? .503E 03 3571 .6t>2E-04 .lOOE-02 
49 2.4 -3o.o o.o 3319 ,417E· 03 303? .40CE-03 ~?-47 .544E-04 .S7CE-03 
50 2.4 -60.0 o.o 2675 .321E-03 2306 .317E·03 '""''\nn ...... , , ,420E-04 .6SOE-OJ 
56 2.7 60.0 o.o 4122 .535E-03 3970 .537C 03 :S740 .l.?.'..E-04 .114E-02 
57 2.7 30.0 o.o 3932 .515E-03 3760 • SO?E·· 03 35?0 .666E-04 , 109E-02 
58 2.7 o.o o.o 3656 • 4.!.l.E·· 03 3407 .454/'E 03 ~"'~"' ...... ~ ... .609E-04 ,9C6E-03 
60 2.7 -60.0 o.o 2612 • 312E·03 2203 .303E-·03 2232 .407E-04 .655E-03 
68 3.0 o.o o.o 34:!~ .432C 03 31l.9 .42GE 03 3034 .560E-04 ,913E-03 



RUt~ t 232 JOSFTrTEST HO. HA385r 
STACt~ t1 STACt~ t2 STACY- t3 40:,IN,~LE2J2::17,270 

HODEL rROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 2.45 tt/::: 25.?t. H/S 2 • 45 H/S 25.?6 tt/S 2.45 H/S 25.':l. H/S 
tXIT VEL. .ao HIS 3.77 H/::: .02 HIS 0.73 tt/S .'14 M/S 'J.SC H/S 
VOL. FLOW .12E-03tlJ/S .12E+OJHJ/S .tJE-OJHJ/C .12EIOJttJ/S .13E-OJtt3/S .12C·•03HJ/S 
SOURCE STRENGTH .10E+06 .53EI05 .Jt.El-05 
r.ACKGROUtlD .51EIOJ .UEIOJ .11t:·I03 
CALI9RATIDN FACTOR .42E-02 .23E 02 .1SE 02 
S02 FLUX .400C103 <GH/t;) .400CI03 <GH/S) .ssono2 <GH/S) 
:::TACK HEIGHT 39.12 CH 117.Jt. H 39.12 CH 111. Jt. H 39.12 CH 117.36 H 
STACK [1IAHETER 1.:rn CH 4.14 H 1.41 CH 4.2J H 1.32 CH J.?t. H 

SAHPLE x y 
(~) RAW COHCEtfTRATJ:Otl RAW COHCEHTRATIOH RAW CONCENTRATION TOTAL CONC. PT <KH> <tt> <AREA> <GH/HUJ) <AREA> <GH/HUJ> < Ar~EA> <GH/HUJ> <GH/HU3> 

1 .3 1s.o o.o 9~? • t.CJE 04 5"'"' .t.JOE 04 504 .'i'OEE-05 .141E-03 J .. .. .J o.o o.o 10~1 .820£-04 6M • 7t.4E ·04 ~86 .110E·04 .170E-03 3 .J -15.0 o.o 004 .4J?L: 04 375 .391E> 04 414 .SC5E-OS .ee9E-o4 4 .6 30.0 o.o 2742 .JJOE ·-OJ 2512 .JJJE-03 2413 .U?E 04 .707E-03 s .6 15.0 o.o 3124 • 307E· 03 ~c~~ .JOSE OJ 2002 .513E-04 .C24E-03 
6 .6 o.o o.o 3214 .400E-03 2?57 .J'.i"4E-OJ 2?H .SJ4E-04 .S4SE-OJ 7 .6 -15.0 o.o 3200 .3'7CC 03 ~C?9 .30l.E: 03 :co? .SJOE-04 .SJCE-03 0 .6 -30.0 o.o 2946 .3l.1E-03 2605 ,346E·03 2644 .403£-04 .755E-03 
9 .9 30.0 o.o 45'7? .t.05E 03 ·450[, .l.O'i'E·OJ 4315 .CO!E-04 ·12?E-02 10 .9 1s.o o.o H97 .61?E-03 4572 .621E 03 4415 .020E-04 .132£-02 

11 .9 (). 0 o.o 4"'"'" • .!.2.!\C 03 459~ .~21C·OJ 4470 .CllE-04 tl33E-02 ' ... , 12 .9 -1s.o o.o 43?6 .575E 03 4200 ,5l.OE··03 4127 .765£-04 .122£-02 13 .9 -:rn.o o.o 3901 .5o:t OJ Jt.47 .4?0E·03 3~24 .t.70£-04 .10l.E-02 t::t 14 1 .2 60.0 o.o 4291 .SS?E-03 4209 .S60E·03 J?n • 740E··04 o l20E-02 
15 1.2 JO.O o.o 5139 .t.05E-OJ sooc .l.?OE-03 4332 .?O?E-04 .t47E-02 I 
16 1.2 1s.o o.o 5172 .t.?OE 03 5115 .GNE 03 4910 ,'Jll.E-04 .14CE-02 w 
17 1.2 o.o o.o 5023 .~6SE-03 4?20 .667E-OJ 4763 .307E-04 .142£-02 w 18 1.2 -1s.o () .o 4071 •• H7E-03 4531 .. HJE OJ 4403 .OlSE-04 .131E-<>2 
19 1.2 -Jo.o o.o 41n .542E-0'3 3?':1 • SJOE··OJ ~0?3 .721E-04 .11st-02 
20 1.2 -60.0 o.o 314t. .JS'OE 03 2042 • 37'7t 03 2014 .515E-04 .e20E-03 
22 1.5 60.0 o.o 4723 .623E 03 4t.46 .G2?E-03 4427 .32JE-04 .133E-02 
24 1.5 o.o o.o 4747 .630E·Ol 4l.J6 .l.27E-03 446[, .SJOE-04 .134E-02 
25 1.s -Jo.o o.o 4104 .532[> 03 3097 .525E·OJ .... -.n-.. .702E-04 .UJE-02 
26 1.5 -60.0 o.o 3152 • l';'lE-03 2361 ,JC1E·03 2310 .Sll.E-04 .024E-03 
29 1.3 60.0 o.o 4SSS .S9?E 03 4466 .G04E·03 42SB .7'i'OE-04 .12SE-02 
JO 1.s 30.0 o.o 4l.71 .l.ll.E 03 457(, .l.1'i'E 03 4J03 .C14E-04 .132E-02 
31 t. a o.o o.o 4453 .SOJE-03 42?7 .500E· OJ 4124 .765E·04 ·124E-02 32 1.S -Jo.o o.o 3745 .479E-03 3535 .475E-03 :.H37 .l.34C: 04 .102E-02 
33 1.a -60.0 o.o 29?C .::U,OE· 03 ~717 • Jl.1E· 03 2l.50 .4C4E-04 • 77CE-03 
37 2.1 60.0 o.o 4223 .ssoE-o:s 4115 .SSSE-03 3?·13 • 730E-·04 .11SE-02 
38 :::? .1 Jo.o o.o 42?6 .S~OE ·03 4134 .S65E 03 ..tooo • 743E·-04 t120E-02 
39 2 .1 o.o o.o J?CJ .sHt: 03 3000 .sue OJ :Sl.l.O .~70E·04 .tO'i'E-02 
40 2 .1 ·-30.0 o.o 3556 .451E ·03 33'30 .44t.E·03 '3201 .509E-04 .956E-03 
41 2.1 ·-60.0 o.o 2769 .334E ·03 N17 .J20E·03 2·HS .439E-04 .706E-03 
46 2.4 60.0 o.o 4061 .S25E· 03 3004 .523E-O:l 3715 .t.C7E-04 • U::?E-02 
47 2.4 30.0 o.o 3956 .510E-03 37?3 .510E 03 3652 .675E·-04 .109E-02 
4S 2.4 o.o o.o 3730 .477( 03 ""ff:#'\"'- • 'nt: o:s 337~ .l.22E-04 .101E-OZ ~""""'"' 50 2.4 -60.0 o.o 2540 .301E-03 224'7 .2?6E ·03 2170 .JNE-04 .636E-03 
56 ...... 60.0 o.o 3704 .4CSE-03 Jl.Ol. • Hl4C· 03 J~~7 .632E-04 ·103E-02 
57 2:1 30.0 o.o 3707 .473£-03 3472 .4o9C ·03 ::l351 .61SE-04 .100E-02 
58 2.7 o.o o.o l397 .427E .. OJ J17~ .425£-03 JOSO .St.2E-04 .903E-03 
59 ~:~·. -30.0 o.o :;!054 • J47t· 03 2SC7 .JUE· OJ 2507 .457E-04 .736E·03 
60 -60.0 o.o 2447 .207E-03 21ll .200E-03 2074 .375£-04 .604E-03 
68 3.0 o.o o.o 320.!. .J'77E 03 ~~5~ .JNC: 03 ZC40 .s2oc:-o~ .e45E-03 



SAHPLE 
PT 

6 
10 
11 1: 
1'5 
16 
17 
13 
1 S' 
22 
23 
24 
25 
26 
29 
JO 
31 
32 
33 
37 
3C 
39 
40 
41 
4l 
47 
48 
49 
so 
56 
57 
58 
'59 
60 
66 
67 
68 
69 
70 
76 
77 
78 
85 
86 
87 
95 

RUtl I .......... .-.ww 

VEL, AT STACK HT 
EXIT VEL, 
VOL. FLOW 
!::OURCE STRENGTH 
EIACKGROUND 
CALIBRATION FACTOR 
Z02 FLUX 
!;TACt~ HEIGHT 
STACK DIAMETER 
x y z 

<KH) <H> <H> 
.~ 
,? 
.9 
.S' 

1.2 
1. 2 
1.2 
1.2 
1.~ 
1 .s 1.s 1.s 
1.5 
1. s 1.e 
1. 3 1.e 
1. s 1.e 
2 .1 
2.1 
2.1 
2 .1 
2.1 
2.4 
2.4 2.' 2.4 
2.4 
~:~ 
2.7 
2.7 
2.1 
3.0 J,o 
3.0 J.o 
J.o 
J,J 
3.3 
J.J 
3.6 
J.6 
3.6 
3.9 

o.o 1s.o o.o -1s.o :rn.o 
15.0 o.o -1s.o -Jo.o 
60.0 
30.0 .o.o 

-30.0 
-60.0 
60.0 
JO.O o.o -Jo.o 

-60.0 
60.0 
JO,O o.o -3o.o 

-60.0 
t.o.o 
JO.O o.o -Jo.o 

-60.0 
60.0 
30.0 o.o 

-30.0 
-60.0 
90.0 
45.0 o.o 

-45.0 
-'i'O .O 
45.0 o.o 

-45.0 
45.0 o.o 

-45.0 
o.o 

o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 
o.o o.o o.o o.o o.o o.o o.o o.o 

~TACK U STACt~ t2 
HOl•l:L 
1.~2 H~~ 

.... o "' .. .12E-03HJ/S 
.10EI06 
.52Ef-03 
.42E-02 

f"ROTOTYf'C: HODEL 
14.?0 H/~ 1.42 H/C 
0.77 H/O .02 H/C 

.12E+OJHJ/C .1JE-03H3/C 
.SJEtOS 
.10EIOJ 
o22E-02 

r'ROTOTYf'C: 

l~·~E H~~ 
YtlW: H.,, i:> 

.12E+OJHJ/S 

o400EIOJ <GH/G) 
3?.12 CH 117,J6 H 

.400EI03 <GH/C) 
J?,12 CH 117.36 H 

1.30 CH 4.14 H 
RAW 

<AREA> 
2026 
31'i''i' 
2723 
-,'"\II 

3951 
41~2 
4167 
4001 
3744 
~737 
44CC 
45~6 
"'"'4' 23so 
3079 
4538 
4G40 
4058 
3155 
3004 
4J55 
44?3 
4003 
~~~* 43:34 
43H 
3045 ....... 1, 
:743 
4177 
4206 
JHC 
:::201 
2210 
300? 
4021 
335';' 
2'5SJ 
J7l.4 
J0'1 
~1'i'2 
3GS2 
3524 
:::021 
3524 

CONCENTRATION 
<OH/H**J> 

.222E 03 
o3?5E-03 
.325E OJ 
o405C OJ 
.SUE 03 
.S37E 03 
.SJOE 03 
o514E-03 
.4nC:· OJ 
.47SE-03 
.so5E 03 
.S'i'7E 03 
.S05C: o::: 
,J44E-03 
, ·1?GC 03 
,S93E-OJ 
,l,OCC:· 03 
.S22E OJ 
,JC?C:Ol 
.49'.E-03 
.SGGC·OJ 
.SOGE-03 
.Sl·'C 03 
.404E-03 
.-1C3C: OJ 
.56JE-OJ 
.SMC: OJ 
·~Z~E-o~ ... , ... c o .. 
o476E-03 
.540[ 03 
• S44E-OJ 
o47GC 03 
o3'i'SE03 
.24~'[- 03 
o4?7E-OJ 
.51GC:03 
, 41 'i'E··OJ 
.300C 03 
.47?E-OJ 
,4?4C 03 
.J'i'4E-OJ 
4'"'[· 0.., 

:44JE-Ol 
.3G'i'C: 03 
.44JE-03 

1.41 CH 4.23 H 
RAW 

<ARCA> 

1 , .... .., ........ 
2070 
~~53 
r\n""-r 4.;,.., 
37~1 

~6~~ 
~~'i'S 
3H'i' 
;:::453 
4251 
4301 
JG25 
2470 
35'N, 
42?6 
·1~73 
37t.O 
~199 
3620 
4100 
421~ 
3l.C9 :c?s 
3535 
4057 
40G2 
3533 
"'"5~ 

~460 
3?15 
~?~S 
3430 
2050 
1044 
JG11 
~7~1 
30:::0 
:!177 
3465 
"'5'"' 2osi 
33.!.0 
3227 
~~7[, 
:::201 

COHCEHTRATION 
<CH/HU:::> 

.211E-03 
• :::04E··03 
.J12E·03 
.J?lC:· 03 
.SOlE-0'3 
.52~E>OJ 
.521E-O::: 
.HOE-03 
,459C o::: 
.4G4E OJ 
.575E 03 
o5C1E o::: 
.400[03 
,J29E .. 03 
.404E- o::: 
.5C1E 03 
.SS'lE o::: 
.SOOE-·OJ 

... ., ... E· 0'"' 
:4ocE-oi 
.554E·OJ 
.570E 03 
·~~~E O~ ,.,..,, E ·O.., 
• 475E- o::: 
o54DE-03 
.54CE 03 
.475E·03 
.JOlE 03 
.UGE-03 
.52CE 03 
.S2?E ·O::: 
,4G1E o::: 
,JCOE-o::: 
.2·HE o::: 
.406E 03 
.501E OJ 
·~~~E __ O~ ....... , E o .. 
.Ul.E-03 
.4COC·03 
.301E·Ol 
,451E-O::: 
,433E-03 
.35GC: O::: 
.430E ·03 

:'.:TACt~ tJ 

ttOI•C:L 

RAW 
<AREA> 

f'ROTOTYf'C: 

COt~CENTRATIOH 
<GH/HUJ> 

305FT,TE3T,HO. MB!35r 
40Z,IN,BLE233::17,250 

TOTAL CONC. 
<GH/HU3) 
.432E-03 
.779E-03 
• GJ6E·-03 
.7S'!.E-03 
.101E-02 
.106E-02 
• lO~E-02 
.101E-02 
.9J5E-03 
.9J9E-OJ 
.116E-02 
.113E-02 
.99JE-03 
.673E-OJ 
, 97'i'E-03 
.117E-02 
.120E-02 
.lOJE-02 

.,l.""[-0"'7 
:~o4E-OJ 
.112E-02 
.116E-02 
.101E-02 
.noE-OJ 
.95'i'E-03 
.111E-02 
.111E-02 
,';'66E-OJ 
.77CE-03 
.942E-03 
.107E-02 
.107E-02 
.9l7E-03 
.776E-03 
.-t?OE-03 
.9BJE-03 

lO"'C:-0 .... : 32SE-o3 
.5S7E-03 
• 944E-03 
.974E-03 .nsE-oJ 
.913E-03 
.376E-03 
.nsE-03 
.373E-03 

t::I 
I w 
~ 



rwt1 1 2:34 CT ACK 11 CT ACK 12 
305FTrTECT NO. ME!3l35: 

CT ACK 13 40~rINrCLE234::17,,270 

MODEL ,PROTOTYPE MODE:L PROTOTYPE MODEL PROTOTYPE 
VEL. AT STACK HT 1. 42 t1/S 14.?C tt/S 1 >4,2 M/C 14.?C tt/C 
C:XIT VEL. .30 H/C C.7"J tt/:: .02' tt/C C.73 tt/:l 
VOL. rLOW .12E-03H3/S .12Et03tt3/C • 13E 0,3tt3/C .12£i03tt3/S 
COURCE STRENGTH .10Et06 .53ElOS 
[:ACKGROUtlD .70EI03 .31C:I03 
CALIBRATION FACTOR .42E-02 .22E-02 
£02 rLLIX .400El03 <Gtt/S) .400E:l03 <Gtt/C) 
!:>H~Ct; HEIGHT 39.12 CH 117.3:, H 3'7.12 CH 117. 3.'.. H 
STACI'~ DIAMETER 1.,'!;C CH 4.14 H 1.11. CH 4 .. :!3 H 

!:AMPLE x y 
(~) RAW COHCEHTRATIOH RAW COHCEHTRATIOH RAW COHCEtHRATION TOTAL COHC. PT ( KH> <H> <AREA> <GH/H**3> <ARC:A> <GH/HU3> <ARCA> <GH/HU3> <GH/H*:t.3> 

6 .6 o.o o.o 312? • 3'5<.:'E -03 2342 .202E-03 • .!>HE-03 
11 .S' o.o o.o 4255 .S25C:,, 03 3553 .-150(03 • S'75[-03 
12 .9 ·-15 .o o.o 5347 • .'..O.'..E -03 ~530 .S05E-03 .127E-02 1 ~. 1.2 -30.0 o.o 5834 .75CE 03 5244 .l.C'\E 03 .144E-02 
16 1'2 15.0 o.o 6232 .01.7E ·03 55~'1 .7~7E OJ .155E-02 17 1. 2 .o.o o.o 6"'"n .:H2C 03 5707 • 7·1CE 03 .15<;',E- 02 18 1.2 -15. 0 o.o 6357 .036E-03 5.'..71 .743E 03 .l53E-02 19 1.2 -30.0 o.o l01C .7C5C·03 52?S' .L,92[ 03 .14EJE-02 
22 1. 5 60.0 o.o 52'7~ .t.7?E-03 4CG7 .&32£·03 .131E-02 
23 1.s 30.0 o.o MS7 .cssc 03 l.010 .7S'1E 03 .165E-O::! 24 1. 5 o.o o.o ~344 .?07E-03 ~277 .027E 03 .173E-02 26 1.s -60.0 0 .-0 4510 .Sl.3C 03 ~CC.!, .4%E: 03 .1Ol.E-02 

~ 29 1. s 60.0 o.o 55?7 .723E ·OJ 5224 • .'..01E ·03 .140E-02 
30 1. e 30,0 o.o l.-175 .C53E O~ 6054 .7?lC 03 .16e•r-o: I 
'31 1.8 o.o o.o 6672 .005E-03 ,,..,,I:".., .024E-03 .171E-02 c.,..J .., ... .., ~ 
3~ 1.e -30.0 o.o 60.'..0 • 7f]~.[: 03 5520 .7~2E 03 .151E-02 V1 
33 1. 3 -60.0 o.o 4~36 • .'..11E-03 42?7 .553E-03 .116E-02 '!7 :11 60.0 o.o s.:.s.'.. .732E 03 s'T ..... .6S'5E- 03 .143E-02 ..... "" 33 2 .1 30.0 o.o ~1.:.1 .C07E ·03 5007 .7.'..2E·03 .157E,-02 
39 '.Ll o.o o.o ~20~ .C13C: 03 5024 .7.'..4C: 03 .15CE-02 40 2.1 -30.0 o.o 5.'.>24 .727E-O~ 5151 • l.71E -03 .140E-02 41 :.1 -t.o .o o.o 4l.50 .5C1E 03 H51 .533E, 03 .112E-O::! 
4~ 2.4 60.0 o.o 5355 • .:.coE-o3 5051 • .'..57E -03 .134E-02 47 2.4 30.0 o.o 5"'" .77CC: 03 5l.4S' .740E03 • 152E-02 I I,,} I 

48 2.4 o.o o.o 6057 .7'72E-03 Sl,72 .743£-03 .153E-02 
49 2.4 -30.0 o.o 5257 .l.73C 03 4022 • .!,2~C: 03 .130E-02 
50 

~J 
-60.0 o.o 4535 .5.'..7E-03 -1053 .517E 03 .109E-02 56 60.0 o.o 51?3 • .!.64E· 03 4'.i'Ol. .-!,37E" 0~ .130E-02 57 30.0 o.o 5541 .715E 03 5254 .&CSE ·03 .140E-02 

SB o.o o.o 5H'\ • 70CC: 03 5140 .&70C 03 .13CE-02 
59 ~·~ -30.0 o.o 50£.B .645£-03 4647 .~01£-03 .12SE-02 60 j:o -60.0 o.o 441l. .S4i;'C: 03 3~'}1 .500C 03 .106E-02 
67 45.0 o.o 5130 • .'..54£-03 4034 .~27E·03 .12SE-:-,02 6£) 3.0 o.o o.o 5144 .l.5.'..C 03 4700 .l.21(03 .12CE-O::! 
69 3.0 -45.0 o.o 4520 .564E-03 4125 .527£-03 .10'i'E-02 
7f, 3,3 45.0 o.o 4n'Tr\ • l2~E ·03 45i;'C .SS'SE-03 .1:2r-02 , ....... 
77 3,3 o.o o.o 4079 .617E ·03 451~ .503E 03 .120E-02 
78 3.3 -45.0 o.o 4307 .53~C: 03 3t;'l-!, .5oor 03 .103E-O::! 
B5 3.6 45.0 o.o 4642 .502E-03 4325 .557E ,03 .114E-02 
86 3.l. o.o o.o 43CC .'5-15C: 03 403'.i' .517£ 03 .106E-02 
87 3.6 -45.0 o.o 3949 .4COE-03 3554 .4SOE-OJ .930E-03 
95 3.S' o.o o.o 43:S' .53.'..E 03 3?04 .:HOE 03 .105E-02 



RUtl t 2JS ::CSFT,TEST UO. HB3ss, STACK t1 ::>TACK 12 ::>TACK 13 40%,Itl,~LE23Stt17r290 

ttODEL PROTOTYPE HODEL PROTOTYPE HODEL F'ROTOTYPE 
VCL. AT STACK HT 1.42 H/S 14.?0 tt/C 1.42 tt/ 14.?C HIS C:XIT IJEL. .30 H/::> O. 77 H/::> .02 H/ o.n tt1s VOL. FLOW .12E-03tt3,'S .12C-f03H3/S .13E-03H3/ .12C:I03tt3/S SOURCE STRENGTH .lOE+Ot. .S3EI05 I:ACKGROUND .47[-103 .S3C:l02 CALIPRATIOH FACTOR .42E-02 .22E ·02 
C02 FLUX .400C:I03 <Gtt/S) .~OOE:OJ <GH/S> 
CTACt; HEIGHT 39.12 CH 117. Jt. H J?.12 CH 117. 3.:, H CTACK ItIAttETER 1.JC CH 4.14 H 1. ,1 Ctt 4.~3 tt 

SAHPLE v y z RAW COHCEHTRAT IOt~ RAW COHCEHTRATIOH RAW COt~CEtnRATIOH TOTAL CONC, PT <KH> <H> < tt) <ARCA> <Gl1/H*:l:l> <ARC:A> <Gtt/ttt:::J> <AREA> <GH/HUJ> <GH/HU3) 
6 .6 o.o o.o 1~19 .16?E-OJ 1H3 .151E·OJ .J20E-03 10 .9 15.0 o.o 2054 .JS2C: Ol ~37.!, .:s22c: 03 .674E.-03 11 .9 o.o o.o 2504 .lOOE-03 2013 .2'1E OJ .snE-03 12 .9 -15.o o.o 3070 .::cu: Ol ~5'3~ .:SHE 03 .ncE-03 15 1.2 ::so.o o.o 3515 .44?E-03 307& .41';'E-OJ .S~BE-03 

H 1.2 1s.o o.o JCS~ .4?9C: OJ J3:;'9 .4G1E OJ .960E-03 17 1. 2 o.o o.o 4002 .SlJE-03 3571 .407E·OJ .102E-02 18 1.2 -1s.o o.o 3?53 .SHE 03 344:: .4G?E 03 .S'C4E-03 
~! 1.:? -30.0 o.o l742 .403£-03 J2JJ .HOE OJ .92JE-03 
2i 1.s 60.0 o.o :H10 • 43-'\E 03 3053 .HGE OJ .e4'7E-03 1.s 30.0 o.o 4232 ,SG3E-OJ 3052 .S2t.E·OJ .109E-02 24 1.s .o.o o.o 4t.04 .GlOE 03 4157 .SGOC· OJ .11EE-02 25 1. s -Jo.o o.o 4307 .st.t.E--03 J004 .520E· OJ 1 lO?E-02 
::?6 1.s -60.0 o.o .,-,-y, 

.42~C:-03 2C5S' .3CS'C 03 .e12E-03 ~ ""'""""""' :?9 1.3 60.0 o.o J:lJO .4NE-03 JU? .473E-03 .969E-03 I 30 1.e 30.0 o.o 457l. • l.OGC· 03 417'1 .571C·OJ ·11CE-02 VJ 31 1.S o.o o.o 49l0 .t.50E-03 4432 .t.lJE-03 .127E-02 (7\ 
J~ 1.e -:so.o o.o 4503 .0:.07E 03 40'17 .s.:.oc 03 .117E-02 33 1.3 -~o.o o.o 3710 .47?E-03 J244 .442E·Ol .nlE-03 37 2.1 60.0 o.o 4015 .52Jc OJ ... I I ft .501E 03 .102E-02 WMWW 
JS 2.1 ::o.o o.o 4~53 .610E-03 4272 .S04E·03 ol20E-02 !S' 2.1 o.o o.o 4002 .0:.3S'C OJ 4·t0l • .:.02c 03 .124E-02 40 2.1 -Jo.o o.o 4502 .S?SE-03 4043 .55JE·OJ .11sE-02 41 2.1 -to.o o.o 3714 .47'71:· OJ J2SO .H3E· OJ .S'22E-OJ 46 2.4 ~o.o o.o 4104 .530:.E-OJ J7l,J .SHE 03 o lOSE-02 40 ~.4 o.o o.o 4Sn .l.O'i'C 03 4104 .s1::c· 03 .11EE-02 49 2 ... -30.0 o.o 4220 .554E·OJ ~.., .. .., .S1SE OJ .107E-02 '1#1, w so 2.4 -60.0 o.o 3l.15 • 4l.·'IC· 03 :ats .4J1E 03 .CS'SC:-03 56 2.1 60.0 o.o 3'?':0 .520E-03 30:.44 .4?7E·OJ .102E-02 57 ... ~ 30.0 o.o H20 .SC3C-03 404S' .553E·Ol .114[-02 .. , 
SB :?.7 o.o o.o 4J64 .S7SE OJ 3'1S'i' .541E-OJ .112E-02 59 2.7 -30.0 o.o 4114 o53CC OJ J700 .so.:.c-03 .104£-02 
60 :?.7 -60.0 o.o 3608 1463£-03 3170 .4J2E 03 .S95E-03 66 3.0 90.0 o.o 3~~4 .400:.C-03 20?5 .J'i'.\E· 03 .eooE-oJ 67 J.O 45.0 o.o 4003 .SJJE-03 3741 .SUE ·OJ .104E-02 
68 3.0 o.o o.o 4225 .SS·tE ·OJ JCJ? .524[ 03 .lOCE-02 
69 J.O -45.o o.o 37S9 .4'i'OE-03 3375 .4t.OE ·OJ .?SOE-OJ 70 i.o -S'o.o o.o 2?04 .JS?C-03 2471 .3JSE OJ .694E-03 76 3.J 45.0 o.o 3747 .513E-03 3S'i'O • 4'i'1E-03 .lOOE-02 77 3.J o.o o.o 402S' .525E-03 3,H5 14C:CE 03 .102E-02 7B 3.3 -45.o o.o 35'11 .4t.1E-OJ :aco .4JJE-Ol .394£-03 85 3.6 45.0 o.o JEl22 • 4?SC· 03 3479 .·17SE 03 .S'6?E-03 86 J.6 o.o o.o J72'1 .401E 03 3366 .45'i'E-03 .?40E-OJ 87 3.6 -4s.o o.o 33GB .42BE-03 2?62 o403E-O:S .SJlE-03 95 3.9 o.o o.o 3700 .47CE 03 3339 .455E 03 .9J3E-03 



RUH t 23.'.. 30'5FTr TE:T t10. MI•385, 
STACK 11 ::>TACK 12 !::TACK t3 40%,IHrDLE236::17,19e 

MOitEL PROTOTYPE MODEL PROTOTYPE t10I•EL PROTOTYPE 
VEL, AT STACK HT 1.42 t1/!:: 14.'70 M/S 1 •. ~2 t1/!:: 14,S'O t1/S EXIT VEL, .so t1/!:: 0.77 tt/!:: .02 M/!:: · O, 73 tt/S VOL, FLOW .12E-03M3/S .12Et03tt3/!:: .13E-03tt3/S .12CI03M3/S 
~OURCE STREtrnTH .10E~06 .53EIOS I:ACt;GROUtlI• .4'7C I 03 .soc102 CALIBRATION FACTOR .42E-02 .22E ·02 
SO:! FLUX .400[103 <GM/S) .400£103 <Gtt/S) 
STACt; HEIGHT 3?.12 Ctt 117. 36 t1 3'7.12 Ctt 117. 36 M STACK DIAMETER 1.3C Ctt 4,14 M 1 •. u CM 4.~3 t1 

SAHF'LE " y z RAW CONCEtHRATION RAW COt~CENTRATION RAW CONCENTRATION TOTAL CONC. PT oSo 01) ( t1) <AREA> < GM/tt~U3> <AREA> <Gtt/H*#3) <ARCA> <GH/HHZ·> <GM/11**3) 
1 2.7 240.0 o.o 1157 .?B5E-04 701 ,','OlE-04 , 13.9E-03 
2 ...... 225.0 o.o 13-1.:. .12.:.r· o3 nnn .11.:.E 03 .242E-03 2:7 UUIJ 

3 210.0 o.o 1530 .154E-03 1104 .146E -03 .2??E-03 
4 ....... 195.0 o.o 1955 .21.:.c 03 1530 .205E· 03 .421E-03 ... , 
5 2.7 lSO.O o.o 2251 .260E-03 1020 o246E·03 .506E-03 
~ 2.7 165.0 o.o 25-H, .303E 03 2150 .~S'~E· 03 .5~5E-03 7 

~j 
150.0 o.o 2031 • 34'5E-03 2443 .331E 03 .676E-03 e 135.0 o.o 3070 .3::ac 03 2699 .;:l..L.E· 03 .747E-03 

9 120.0 o.o 3400 .42?E-03 3051 •. usE -o3 • l344E-03 t:; 10 ... .., 105.0 o.o 3~57 .4.:.7c 03 330.!. .450E 03 .91ElE-OJ ..... ,/ 

I 11 n ?O.O o.o 2602 • 312E··03 2205 • 2?0E·-03 .610E-03 12 7.5.0 o.o 4313 .5.:.4C-03 39~~ .545[ 03 .111E-02 w 
13 60.0 o.o 4451 .504E-03 4254 ,502E ·03 .117E-02 ......... 
14 45.0 o.o 472~ .t,~5[> 03 4-'\23 • .:.osc 03 .123E-o: 15 30.0 o.o 4770 , .'..31E ·03 44'75 • .'..15E 03 .125E-02 16 ....... 15.0 o.o 4554 .5'7'7C 03 4"'""" .5C4E 03 .11ElE-02 ... ~ "-17 ...... o.o o.o 4437 .S02E-03 41 '77 .574E 03 .116E-02 
1U ::7 -15.0 o.o 34l.C • ·\3S'C 03 2f")7"' .-105£ 03 .E:HE-03 19 2.7 -Jo.o o.o 3724 .477E-03 342l. ,467E 03 ,944E-03 20 .... .., -45.0 o.o 3~0~ .400C 03 2070 .3'i'OE 03 .7S'OE-03 
;~ ~:~ -60.0 o.o 2710 .320E-03 23t;'2 .324E Ol .652E-03 

-75.0 o.o 22£)9 .~L.SC:· 03 H'10 .257E 03 .S23E-03 23 ~·~ -90.0 o.o 2017 .22'5E-03 1.'..44 .221E ·03 .446E-03 24 2:7 -105,0 o.o 1.:.-;-7 .17CC·03 1324 .1 7.:.E 03 .354E-03 25 -120.0 o.o 1407 .135£-03 1014 .133E 03 .269E-03 :6 ....... -135.0 o.o 1151 .'77.:.E· 04 -.-.n .?~CE 04 .lS'lE-03 .... , , .-u 
27 2.7 -150.0 o.o 775 .74l.E-04 574 • 725E ··04 ,147E-03 28 2.7 -Hs.o o.o 04'7 .531C 04 4.:,5 , 574C· 04 .110£-03 29 2.7 -130.0 o.o 727 • 351£-04 ......... • 3'i'7E ·-04 .74BE-04 "'"'' 3('1 ....... -195.0 o.o {,'"' .~57E 04 ~~1 .2~7C:- 04 .493£-04 2:1 "'"' 31 -210.0 o.o '5'i'O .14'i'E -04 151 .UOE ··04 .2S9E-04 32 ..... -2zs.o o.o 552 • nn:- os 10.:. .775[·05 .170E- 04 .... , 
33 :L7 -240.0 o.o 540 • 752£ ·05 1..,.., .USE 04 ,l?OE-04 ww 



RUH I :?J;' 3CSFT• TE~T HO. FA33S, 
STACY. 11 STACK 1::: STACY. 13 100:,1tt,~LE:37::1;w,19e 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.JS tt/S 14.90 tt/t 1.JS tt/S 14.'7C tt/S 1 •JS tt,' 14.9C tt/S 
EXIT VEL. 1.01 tt/:i 1'i''t'70 tt/S 1.04 tt/S 20.39 tt/S 1.·n "' 22.00 tt/:i 
VOL. rLOW .27E-03ttJ/S .27C•03H3/S .29E-OJHJ/S .• 29£10Jtt3/S .27E-OJHJ/ • :1E+o:rn:s:s 
50URCE STRENGTH .10Et06 .SJEl·OS .Jt.EIOS 
I:ACKGROUtrn .54£103 .99C:IO::: .90[102 
CALIBRATIOH FACTOR .J?E-02 .21E 02 .14E-02 
so~ FLUX .CSOC~OJ CGttlS> .105C:104 <Gtt/C) .:::2oc1o:s <Gtt/C> 
5TACK HEIGHT 39.12 Ctt 117.3t. tt 3'7.12 Ctt 117. Jt. " 39.12 Ctt 117.J~ H 
STACK DIAHETER 1.Je Ctt 4.14 H 1..\1 Ctt 4 .. ~J t1 1.32 CH 3.';'6 H 

t;j 
SA HP LE x y z RAW COHCEHTRATION RAM CONCENTRATION RAW CONCENTRATION TOTAL CONC. I 

PT n;to Ot> <H> <AREA> < Gt1/H**;l> <ARCA> <Gtt/ttU:J) (AREA> <Gtt/t1U:3> <GH/Ht:t3> w co 
53 2. 7 1so.o o.o 1045 .l.1SE-04 ,.," .C23E·-·04 1012 .:?C';'E-04 .1 ?JE-03 
54 .... 120.0 o.o 1195 • 7'7?E· 04 ~5i .121E· 03 1304 .JCOE-04 ,23~E-03 6. ~ 
SS 2.7 90.0 o.o 1437 .110E ·OJ 117'i' .15JE ·03 1740 .S19E-04 .JlSE-03 
S6 2.1 60.0 o.o 1577 .1:::n:-03 1312 .17~[ OJ 2057 .t.lt.E-04 .360E-03 
57 2. 7 30.0 o.o 1~07 .130£-03 1451 .192E OJ 2257 .l.7'i'E 04 .J?OE-OJ 
SS ~.1 o.o o.o 1520 .121E-· OJ 1201 .160£·03 ~~30 .t.70E-04 .3'55E-03 
59 2.1 -30.0 o.o 1376 .102£-0l 1192 .15SE-Ol l'Ht. .SOlE-04 .JlSE-03 
60 2.1 -60.0 o.o 1150 .744£-04 """" .97CE-04 1-tt.S .431E-04 .21SE-03 '"""" 61 2.7 -s-o.o o.o ?52 .501£ 04 57C .t.CO[· 04 1057 .JOJE-04 .14CE-03 
63 2.1 -1so.o o.o 70'1 .20JE-04 271 .2HE-04 401 .122E-04 .570E-04 



RUN t 2;,:c 3SSFTr TEST NO. FA38'5~ 
STl~Cr. t1 CT ACK t:O: :'.:TACt~ t3 100%rINrtLC2361:17r1~8 

HOitEL PROTOTYPE MODEL PROTOTYPE HODEL f'RQTOTYPE 
VEL. AT STACK HT 1.35 M/C 14.?S H/t: 1.35 M/t: 14.S'O M/C 1.35 t1/C 14.?C t1/t: 
EXIT VEL. 1.01 t1'" 1?.?0 H/C 1+04 t1/C 20.3? Hit: 1.'7? H./~ 22.00 t1/S , .., 
VOL. FLOW .27E-03H3/t: .t7ElOJHJ/C .2?E-03HJ/C .2'7C·l03t13/C .27E-03t13/C • 27E+OJH3 . .'S 
t:OURCE STRENGTH .10E+o.; .53El05 .3t.EI05 
E:ACKGRDUND .sn: 10::: .14C:l03 .40El03 
CALIBRATION FACTOR .3'.:'E-02 .21£-02 .UE-02 so2 nux .CSOE.JOJ <GH./S) .105[104 <GM/S) .220£103 <Gtt/S) 
t:TACK HEIGHT 39 •. 12 CH 117+3~ H 39,12 CH 117. 3~ t1 :n .12 CH 117.36 t1 
STACK tllAHETER 1.:::s Ct1 4.14 H 1. 4·1 CM 4+23 t1 1.32 CH ., ... , t1 "". ,,..., 

SAHF'LE x y z RAW COHCEHTRATION RAW CDNCEHTF:ATIDN RAW CONCENTRATION TOTAL CONC. t::I f'T ;H) (t1) 01> <ARCA> <GH/H**l> <ARCA> <Gt1/li**3> <ARE:A> <GH/Ht:t3) tGM/i1U3> 1 
53 7 1so.o o.o 10'1S .622E-04 631 .nsE-04 1300 .307E-04 ,169E-03 w 
54 .... 7 1:;:0.0 o.o 1204 .:;t52E·04 fJ~C .112E· 03 1 '"'" • 305.E-04 .225E-·03 \0 ............ 
55 2.7 90.0 o.o 13?7 .'7S?E-04 10?4 .13SE 03 20?4 .531E-04 ,287E-03 
5! 2.1 60.0 o.o 14l.C .10CE-03 1152 .1nc o: "'"""n • 60-'H:- 04 .311E-03 "'-""', 57 2.7 30.0 o.o 14'71 .110E-03 12N .1ME 03 2413 • .s:aE-04 .337E-03 
sa ...... o.o o.o 143? .10·\E 03 1::.:11 .152[03 """"'""' .603E-04 , 31£.E-03 ..... , H55 59 2.7 -Jo.o o.o 1267 .02'7E-04 1044 .12CE 03 .4?7E-04 .261E-O! 
60 2.1 -60.0 o.o 1005 .{..Ot..E-04 64? .120E-04 153{, .35.'...E-04 .16SE-OJ 
61 2.1 -90.0 o.o ?30 •. u 7E· 04 4"'" , .. .4?71> 04 1152 .23.'...E-04 .115E-03 
62 2.1 -120.0 o.o s:a .2?SE-04 350 .J07E·04 C?? .15.'.,.E-04 +753E-04 
63 :.7 -1so.o o.o 703 .2Jl.E 04 ... ., .. .1 ?2E 04 ... ~ ... .104E-04 .532C:-04 .._I I , .... 



RUH t 23'i' 47JFT, TEST tlO. MA475, STACK 11 CT ACK 1:: CT ACK tJ 40~•IH,tLE2J9::17,250 

MODEL PROTOTYPE MODEL PROTOTYPE MODEL PROTOTYPE 
VEL. AT STACK HT 1.46 M/S 15.45 M/S 1.46 tt/C 15.15 H/S 1,4.!. H/S 15.45 M/C 
CXIT VEL • .30 HIS c.n H/C .02 H/: o.n H/C .?4 HIS ?.so HIS VOL. FLOW .12E-03H3/S .12EtOJH3/C .13E-0Jt13/C .l:::tt03t13/C .13E-03t13/S .1:::EtOJHJ/S SOURCE STREtlGTH .10Et-06 .53Et05 .J.:.Et05 llACKGROUtlD .44Cl03 .5JCI02 .45EIO:: CALIBRATION FACTOR .43E-02 .2JE ·02 .1SE··02 
SO: FLUX .400[103 <GH/S) .400CI03 <GH/C) .5SOEI02 <GH/S> 
STACK HEIGHT 43.01 CH 144.03 H 40.01 CH 144.03 H 40.01 CH 144 .03 H 
STACK DIAMETER 1.JC Ctl 4.14 " 1.41 CH 4.23 " 1.32 CH 3.t;'.!, " SAHPLE x y z RAW COtlCEtlTRATI ON RAW COtlCEtlTRATIDH RAW COt~CEtlTRAT I Ot~ TOTAL COHC. PT < Ktl) <H> <H> <ARCA> <GH/H"U3> <ARCA> <Gt1/H*t:n <ARCA> <GH/HUJ> <GH/HUJ) 

6 .6 o.o o.o 617 .270E-04 247 • 271E 04 171 .242E-05 .S64E-04 
11 .9 o.o o.o 1079 ,IJ5CE ·04 u,5 .9'i'5E· 04 5"' .104E-04 .206E-03 ...... 16 1.2 15.0 o.o 1262 .12JE-03 791 .1::tE·03 705 .142E-04 .26BE-03 17 1.2 o.o o.o 1577 .110E-03 1J31 .17'i'E·03 10G:: .l?SE-04 .36CE-03 113 1.2 -1s.o o.o 1477 .155E·03 1"'"'~ .1.!.3E-OJ t;'C2 .lOOE-04 ,J37E-OJ ........ 
~3 1.s 30.0 o.o 1'i'70 .~:;!?E-03 1795 • 24JC·· 03 14G:;! .272E-04 .499E-03 24 1.5 o.o o.o 1~33 o17CE-03 13N .1C7E·03 11~3 .21SE-04 .307E-03 25 1.5 -30.0 o.o 1 .. , .. .1?CE 03 15n .20'i'E 03 1:::03 .:::3EE-04 .431[-03 , ... , 
29 1.S 60.0 o.o 1064 .213E-03 1~11 .227E-03 13';'5 .2S';'E-04 .466£-03 30 1. El 30.0 o.o 2110 o21'i'E-03 1'i'SC .26.!.[·· 03 1 ' .. , .305E-04 .546E-03 ........ 
31 1.B o.o o.o 2241 .2~'1[-03 2003 .2C4E·03 1 .. ,, .330E-04 .S36E-OJ , ..... '=' J2 1.s -30.0 o.o 2051 ·2·HE 03 1050 .252E-03 15.:07 .2':2E-04 o522E-03 33 1.8 -60.0 o.o UCO o105E-03 1445 .1';'5[·-0J 12:::0 .22SE-04 .402E-03 I 
37 2.1 60.0 o.o 1'105 .2H'E-OJ 1121 .2J3E·03 1445 .2.:.'i'E-04 .479E-03 ~ 
38 2.1 30.0 o.o 2:::5.s .271E03 2115 .200[ 03 1 ....... ,JJSE-04 .593E-03 0 , , ... 
39 2.1 o.o o.o 2330 .202E-03 2104 • 2?CE-03 1377 .352E-04 .61SE-03 40 2.1 -30.0 o.o 21SC o257E-03 1 'i'01 .2.!.9[ 03 1.!.'i'5 .317E-04 .sscE-03 41 2.1 -60.0 o.o 1015 .2osE·-Ol 15'i'O .:Ht.E 03 1372 .255E-04 .447E-OJ 46 2.4 60.0 o.o 2124 .2S2E-03 1'i'02 .21oc 03 1711 .320£-04 .S53E-OJ 47 2.4 30.0 o.o 2351 .:osE-03 =~~o , JOJC·· 03 1'21 ,J.!.OE-04 .624E-03 48 2.4 o.o o.o 2405 .2nE-03 22S'i' .JOOE-03 1?.!.1 .3~0E-04 .6JSE-OJ 49 2.4 -30.0 o.o 21.!.0 .2S7E 03 1';'04 .21oc 03 1121 .J22E-04 .S5'i'E-03 50 2.4 -.!io.o o.o 1361 .21lE-03 1:,47 , 223E·-03 142? .2.:.GE-04 .463E-03 
'56 2.7 60.0 o.o 2144 .254E-03 1?04 .270E-03 1737 .325E-04 .S57E-03 57 2.7 30.0 o.o 2411 .2?4£-03 2276 .:H1E -03 1?75 .370[··04 .642£-03 58 2.7 o.o o.o 2225 .2ti7E-03 2047 .27';'E 03 1714 ,J32E-04 .57SE-03 
60 i:6 -to.o o.o 1?:0 ·221E-·03 110: .:J0[·03 1401 .27~E-04 .47'i'E-03 67 45,0 o.o 2321 .201E-03 217.!. .2'>'7E·03 1'i'11 .35CE-04 .613E-OJ 68 J,O o.o o.o 2407 .294E·03 2275 • 311E· 03 1 "", .374E-04 .642E-03 , , .. 
69 3.0 -45.0 o.o 20'3 .247£-03 1901 .25?E·03 1.!.7? .314£-04 .537£-03 
70 1.0 -90.0 o.o uoo .113E-03 1342 olCOE-03 11.!.3 .215£-04 .375E-03 75 3.3 90.0 o.o l'i'O'i' .21?E-03 111? .233£-03 14CC .277[-04 .4COE-03 
76 3.3 45.0 o.o 22G'1 .273E-03 2100 .201E 03 10:.0 .350£-04 .59'5E-03 
77 3,3 o.o o.o 2395 .:nc· 03 225'3 .307[· 03 1992 .314E-04 .l.37E-03 
78 3,3 -45.0 o.o 20~2 .242E-03 10.!.S .253E 03 1:.s2 ,300E-04 .526E-OJ 
BS 3. t. 45.0 o.o 2274 .:11E-03 2115 .2coc-03 1CC"5 .353E-04 .597£-03 
86 3.6 o.o o.o 2305 .2'i'OE ·03 2214 .302E·03 1?n .J71E-04 o629E-OJ 
87 3.6 -45.0 o.o 2065 .243E-03 1047 .251£-03 1.!.46 .307£-04 o524E-03 95 3.9 o.o o.o 2304 .270£-03 :142 .~9~E .. 0:3 1no .J:.1E-04 .606£-03 104 4.2 o.o o.o 2152 .25:.E-03 1nsG .2.:0GE-03 1711 .331E·-04 .sssc-03 113 4,5 o.o o.o 2H'7 .2.:.2c- o: 201:. .2nc 03 1034 .343£-04 .571E-o3 

122 4.8 o.o o.o 2200 .2G3E-03 1'i'?1 .271E -03 101:. ,J40E-04 ·56SE-03 



RUtl t 240 4 7::FT, TEST trn. HA47Sr 
STACK 11 :;TACK 12 :;TACK t3 40:ritlrDLE240::17,270 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.46 H/C 15.45 H/S 1.46 t1/C 15.-,S H/C 1 •. ,l. H/C 15.4'5 H/C 
EXIT VEL • .30 H/:; Bo77 H/!:: .s~ H/O 0.7l H/O .?4 tt/:; ?.SS H/C 
VOL. FLOW o12E-OJHJ/t .12Ei03ttJ/C o13E·OJH3/C .12CI03H3/C .13E-03t13/C ol2Et03H3/S 
SOURCE STRENGTH .10Et06 .SJEtOS .3l.Et0'5 
IlACKGROUtlD .4?El03 .12c:o3 .?SC·102 
CALI~RATIOtl FACTOR .43E-02 .23E-02 .1l.E ·02 
S02 FLUX .400Ei-03 <OH/:;) .400E{03 CGH/S) .SSOE·I02 <GH/S) 
STACI'; HEIGHT 4C.01 CH 144.03 l't 40.01 CH 1H.OJ l't 40.01 CH 144.03 H 
!::TACK DIAMETER 1.33 CH 4.14 t1 1.41 CH 4. 2'l H 1.'32. CH 3.?6 t1 

SAt1f'LE x y ... RAW COHCCtlTRATIOH RAW COHCCtHRAT I OH RAW COHCEtHRATION TOTAL CotlC. 
PT <KH> (t1) <H> <AREA> <Gt1/t1U3> <AREA> <GH/H**3> <AREA> <GH/H**J> <GH/HUJ) 

6 .6 o.o o.o 840 .S20E-04 4""' .50SE-04 483 .147E-05 .111E-03 , ... 
11 .9 o.o o.o 1524 .155E-o3 1203 • lSJE·-03 1241 .221E-04 .JJOE-03 
16 1.2 15.0 o.o 1626 o170E-O'l 1311 ell.CE OJ 1310 .234E-04 .J61E·-03 
17 1. 2 o.o o.o 21'5C .250E· 03 1007 .24?E 03 1?17 .'l51E-04 .534E-03 
18 1. 2 -15,0 o.o 2123 .245E-03 1040 .2-12E 03 1004 .345E-04 .521E-03 
23 1 .5 30.0 o.o ~43? • ~fJ:![~ 03 ~~10 .2?5E-03 ~:!1C .40?E-04 .62CE-03 
24 1.s o.o o.o 2578 .J13E-OJ 237? o31CE 03 23~6 .437E-04 .674E-03 
2'5 1.5 -Jo.o o.o 2·1?3 ,JOOE 03 2205 .293E 03 ~~.!,4 .410E-04 .6JSE-03 
29 1.0 60.0 o.o 2579 .J13E-OJ 2340 .312E·-OJ "''"'"" '-'-I I o425E-04 .667E-OJ 
JO 1. s 30.0 o.o 2773 o34JE-OJ 2575 .345E-OJ 256.!. .476[-04 .7J5E-OJ 
31 1. e o.o o.o ~9';'J .37SE-03 '"'..,"' .375E·03 ""'-."'" .521E-04 .C02E-03 ""' u"' 2547 32 1.e --Jo.o o.o 2772 .J42E-03 2510 ,JJ7E 03 o472E-04 .726E-OJ 
33 1.8 -60.0 o.o 2222 .260E-03 1?26 .254E 03 1?66 .Jl>OE-04 .550E-OJ t=' 37 2 .1 60.0 o.o 2370 .2C2E-OJ 2176 .20?E-03 2117 .3?0E-04 .610E-03 
38 ~.1 30.0 o.o ""'"'"'" .37JE· OJ 2011 .37CC-03 ~771 .515E-04 .C02E-03 I ,,, tJ 

~ 39 2.1 o.o o.o 30?7 .J?OE-03 ~'i'21 .3?4E-03 2?0? .542E-04 .SJSE-03 
•o :? • 1 -Jo.o o.o 2?61 .J70E ·03 2744 .36'i'E-03 2757 .513E-04 .??OE-OJ ..... 
41 2 .1 -60.0 o.o 2352 • 27'i'E ·OJ 20U. .275E 03 2103 .307E 04 .S93E-OJ 
46 2.4 60.0 o.o 2734 .336E-03 2565 • 344E-03 2506 .464E-04 .72bE-03 47 2.4 JO.O o.o 3113 • 'l?4E -03 2~73 .401E-03 2~36 .S47E-04 .349E-OJ 
48 2.4 o.o o.o 3103 e·'I03E- OJ 3010 .107C 03 300:? .560E-04 .eu .. E-OJ 
49 2.4 -30.0 o.o 2009 .35-JE-03 ~~70 .360E ··03 ""' '" '-'"'"'' • -~?6E-04 .7.SSE-03 
50 2.4 -60.0 o.o 2341 .277E 03 2003 .27t;E··03 2000 .302E-04 .'592E-03 
56 2.1 60.0 o.o 2777 o'l43E-03 2602 .34?E·OJ 2534 o470E-04 .733E-03 
57 2.7 30.0 o.o 3059 .JOSE·· 03 :??01 • 391E·· 03 """..,, .s:rnE-o4 .e::oE-oJ "''-'..,U 
58 2.7 o.o o.o :3122 .3?4E-OJ 2?7? .402E-03 2?03 .541E-04 .S50E-OJ 
59 2.1 -Jo.o o.o 2398 .361E ·03 2llCD .361E-03 2640 .4S'OE-·04 .771E-OJ 
60 2.7 -60.0 o.o 2450 .2?4E-OJ 2105 .2?0E·03 2200 .405E-04 .62SE-03 
! 3.0 45.0 o.o ~935 .JGlC 03 ~779 .374[ 03 ~.!,c;'l .500E-04 .noE-03 

J.O o.o o.o 304? .303E-OJ 20?5 .3'i'OE·03 2025 .526E·-04 ,C26E-OJ 
69 :s.o -·45.0 o.o 2676 .327E-03 2445 .J27E·03 2407 , 445E-04 .699E-03 
70 J,O -90.0 o.o 1?07 .224E-OJ 1693 .221E 03 16?0 .307E-04 .476E-OJ 
75 J.J 90.0 o.o 2440 .2?:?E-03 2233 .2?7E·03 215? .J?OE-04 ,629E-03 
76 J.J 45.o o.o 2923 o364E-OJ 2752 .370E-03 260S' .500E-04 .7B4E-03 
77 3,3 o.o o.o 2C7CfJ .374C oz 2004 .~77E··03 ~75~ .512E-04 .COZE-03 
78 J,J -45.0 o.o 2514 ,J03E-OJ 2270 .302E-03 2243 .414E-04 .647E-03 
79 J.3 -90.0 o.o 1?l5 • 2:?1E ·03 ll.65 .217E 03 1640 .2?0E-04 .460E-OJ 
BS J.6 45.0 o.o 2033 .350E-OJ 2715 .36SE 03 2646 .4?1E-04 • 772E-OJ 
86 3.6 o.o o.o 2067 .356E-03 2666 .35CE-03 :u.11 .4C5E-04 .762E-OJ 87 3.6 -45.0 o.o 2416 .2C?E· 03 ~1.!,~ .~Ci'C> 03 ~130 .3?4E-04 .615E-03 
95 3.9 o.o o.o 2771 .342E 03 2576 .3tSE 03 2510 .467E-0·' ,734E-03 

104 4.2 o.o o.o 2501 .JOlC oz ~~?1 .::osc 03 ~~·'7 .41SE-04 • 64SE-03 
113 4,5 o.o o.o 2500 .313E ·03 ~35? .315E 03 2305 , 426E-04 , .!.701::-03 
122 4.C o.o o.o 2500 .302[ 03 l'\l'\nn •~OGC 03 2210 .413[-04 .650E-03 6.6.IU 



RUN t :.u 473FT,TE::>T NO. Ht'l475, ST Act; tl CTACt; t-2 CT ACK t3 4oz,Itt,~Lt:41::17,:90 

HODE:L F'ROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.46 H/S 15.45 tVS 1.46 H/C 15.45 H/S 1.4.'.. H/C 15.45 H/C 
CXIT VEL • • :JO H/::i 0.77 H/C .02 H/~ C.73 H/C .'74 H ,,.. '7.50 HIS , "' VOL. FLOW .12E-OJH3/C .12c+0Jtt:u::: .1JE-OJH3/C .12EtOJH'l/C .13E-03H3/C .12Et03H3/S 
SOURCE STRENGTH .lOEtO.'.. .S3E~05 .'l.'..EIOS 
DACl<GROUHD .17[103 .53[102 .1.'..EI03 
CALI~RATIOH FACTOR .43E-02 .23E 02 .15E 02 
S02 FLUX • 400E·l03 <GH/S> •. ,oor 1 o:s <GH/C) .S50EI02 <GH/C) 
::;TACt; HEIGHT 40.01 CH 144.03 H 40.01 CH lH.03 H 40.01 CH 144.03 H STACK DIAHETER 1.:rn CH 4.14 H 1.·U CH ... ~3 H 1. 32 CH J.?l. H 

SAMPLE x y z RAW CONCENTRATION RAW CONCENTRATION RAW CONCEtHRATION TOTAL CONC, PT <KH> <H> 01) <ARCA> <GH/H**3> <ARCA) <GH/H**3> <AREA) < GH/tt:lt*3) <GH/HU3> 
6 .. ~ o.o o.o 534 .540E-04 110 .?03E·05 121 .oooE+oo e6'39E-04 11 .9 o.o o.o 01C .'771E· 04 JOO • 4l.CE 04 3'75 .453E-OS .14CE-03 

16 1.2 1s.o o.o ?55 .110E-03 543 .~04£-04 541 .n3E-05 el93E-03 17 1.~ o.o o.o 1104 .152£··03 751 .'775£ 04 ..,, ... .117E-04 .:nlE-03 I .... , 
18 1.2 -15.0 o.o 12~2 .1.'..3E-03 005 .10SE ·03 :J:;!3 .120E-04 .2S1E-03 23 1.s 30.0 o.o 1424 .107E-03 1025 .13~E 03 1034 .use 04 .J40E-03 
~5 1.5 -30.0 o.o 1601 .214E-03 115.'.. .154£··03 1101 .1'i'.!.C-04 .JCCE-03 29 1.s 60.0 o.o 1445 .1'71E 03 1070 .143E 03 10!;2 .17JE-04 .351E-03 
30 1.C 30.0 o.o 1741 .235E-03 1354 .102c 03 13i:.O .230[-04 o440E-03 31 1. 8 o.o o.o 1879 .255E-O'l 142? .1'72E 03 1445 .247E-04 .472E-03 
32 1.e -30.0 o.o 1552 .207E·03 1111 .140E 03 1140 .1ooc-04 .373E-03 

~ 33 1.s -6-0.0 o.o 155«;' .20CE-03 1203 .1.!.1E·03 11'73 .l?OE-04 .3SBE-03 37 ~.1 60.0 o.o 2123 .2'2E-03 1730 .234E 03 17!\? .305E-04 .'556E-03 I 
38 2.1 30.0 o.o 2150 .2%E-OJ 1725 .234E· 03 1740 .305E-04 .5~0E-03 ~ 
39 2 .1 o.o o.o 1074 .254[-03 1432 • inc- 03 1453 .240E-04 .4nE-03 N 
40 2 .1 -30.0 o.o 1874 .254E-03 1432 .1?3E· 03 1453 ,24CE-04 .472E-03 
46 2.4 60.0 o.o 1 ......... .240E 03 1432 .1nc 03 142? .244E-04 .457E-03 , , , 
47 2.4 30.0 o.o 2183 .301E-03 1010 .247E· 03 1010 .310E-04 .'579E-03 48 2. 4 o.o o.o 2310 .321E OJ 1S'l'i' .2.!.lC- 03 1'730 ,340E-04 .615E-03 49 2.4 -30.0 o.o 2221 .306E-03 1007 .245E-03 1""'' .320E-04 .SBJE-03 .......... 
'50 2.4 -60.0 o.o 1?17 • 2G1E 03 1'\?1 .201[ 03 1511 .25?E-04 .4CCE-03 
'56 2.1 60.0 o.o 1317 .24~E-03 14.!.? .1';'0E··03 1470 .252E-04 .469E-03 57 2.7 30.0 o.o 2177 .300E-03 1C25 .24CE·03 101? .31'7E-04 ,57n-03 
58 2.1 o.o o.o 2J54 .32oE-03 1"'"' .270E-03 1'777 .347E-04 .631E-03 , ........ 
'59 2.7 -30.0 o.o ~~~4 ,322E-03 1?32 .2.!.3E· 03 1 ......... ,J40E-04 .61CE-03 '"'"' 60 2.1 -60.0 o.o 2013 .275E ·03 1.'..05 o21'E 03 1~1l .27?E···04 .S20E-03 
66 3.0 90.0 o.o 1541 .205E 03 1101 .15CE 03 115~ .1nc-04 .3El2E-03 61 3.o 45.0 o.o 2012 .275E-03 1~&7 .22oE·03 16&«;' .2'70E-04 .S30E-03 
68 3.0 o.o o.o 2:35 .323E-03 1 "'""' .271E·03 1 '775 .34CC-04 .62c;'E-03 , .., ' 69 3.0 -45.0 o.o 2243 .30'i'E-03 1370 .254E-03 1054 .325E-04 .576E·-03 
10 3.0 -90.0 o.o 1 ......... .2J3E-03 1334 .17?C:· 03 1310 .222E-04 .43'5E-03 I .., ... 
7'5 3,3 90.0 o.o 1612 .215E 03 120? .173E 03 12!;1 .211E ·04 .409E-03 
76 3,3 45.0 o.o 2074 • 20-,E 03 1 ... .., ... .235C·03 1 ''"' .2'75E-04 .'54?E-03 I .,.., .... , .... 
71 3.3 o.o o.o 23.!.1 • 327E-03 2010 .275E 03 1??0 .352E-04 1637E-03 
78 3,3 -45.0 o.o ~~7~ • 314E 03 1904 .25?[·03 1005 .3J1E-04 .606E-03 
BS J,6 45.0 o.o 2039 .237E-03 17.!.1 .23?E -03 17-51 .3osE-04 .S56E-03 
87 3.6 -45.0 o.o :!~~5 .313E 03 10?0 .257E·03 100.!. .331E-04 .603E-O?. 
95 3,9 o.o o.o 2327 .322E-OJ 2000 .272E·03 2005 .354E-04 .629E-03 

104 4.2 o.o o.o '"' ... ""' .31.!.E ·03 1'i'54 .2.!.l.E- 03 1'i'43 .342C-04 .616E-03 66.UI 

113 4.S o.o o.o 2222 .30GE-03 1'703 .25'7E 03 10N .333E-04 .59BE-03 
122 4.e o.o o.o 22Cl. • 31GE· .. 03 19.:.1 .2i.7E·03 1 ......... ,..,., .J40E-04 .617E-03 



r:Utl t ~ .~: 3::J5rT, TE:ST tlO. rA:cs. 
~TfiCt; 11 CT.'\Ct: t: :::T/\Ct: t: 100%1ItlrDLt:~:::17,1~0 

iiODCL rROTOTYr[ 110DCL rROTOTYF't: HDDtL r•ROTOTYPE 
'JtL, AT STACI< HT 1. ::s 11/!: lL«:i'C H/::; 1.:15 H/::; 1-t. S'O H/ 1.35 H.'C 1-~. *JC. H/~ 
C~IT '.'CL. 1.01 H ,,.. 1?.'JC H/~ 1.04 11.:::: 20 .. 3? H/ 1. "1'5' M,':;: ~~.OD 11./~ , .. 
\IOL. rLOW • 27E·03H:::/~ .:7£103HJ/C .:!?E 0'3tt3/~ +:!S'tl03M:J/ • :!7C 03H3./~ .~7C::O:!H~/C 
~OURCC !:lTREtlOTH .1oc10~ .s::t:os .J~EIOS 
t:flct:crnout1D .soc::o: .13Cl03 .lC.[10:! 
C~LitRATIDtl FACTOR .~:co: .22[·0: .1sc 02 
~o: rLU::'. .050[103 <GH/C> .105tl01 <GH/C) .:!:!Otl03 <OM/:;) 
~TACt: tltIOHT ::!?.12 CM 117.:t. 11 J~'.12 CM 11:-.::.=. M :'.:?,12 CH 117.::~ H 
tHict; DIAHCTCR 1.30 CM 4.14 H 1.41 CH -1.:~ t1 1.:!:! CH ....... , ti .., .. ,."' 

~i,11f'LC y .. RAW COtlCCNTF:ATIOH RAW COtlCCHTRAT I ON RAW COtlCEHTRATIDtl TOTAL COHC. f'T n:"t1> ( H) db <ARCA> <GH/11**'3> <ARCA> < Gl1/11t.*3> <ARCA> <GH/HU3) <GH/HUZ> 
t:=' 

10 n 1~.o o.o 13.!;3 .113£: OJ 1112 .150[ 03 1505 .402£·04 .JUE-OJ I 
11 .i;- o.o o.o 11-1~ .013( 0·1 034 .1oe1: O:J 10Ct. .JHC:· 0-~ .2~~c·~o:: ~ 1::! .? ·15.o o.o 1 ....... ,';''!';;'[ ·04 ?:!::S .1:1c: 03 1155 .J~4E 04 .:?SJE-03 VJ -w"' ..... 1.:: 30.0 o.o ll~S' .1soc o:: 14'53 .:02r 03 ~197' .n.u:- o4 ,-,:!~E- 03 
:;~ 1. s o.o o.o 1s:.1 .13';'E ·OJ 1305 .1 nt 03 1 "'.,. .t.JSE 04 .331E-OJ 
=~ 

, ...... 
1.S - 30.0 o.o 1-y' .... .113c: 03 10.!.3 .1-'\:t 03 1510 .40t.C04 ,3ost 03 '"'"'' 5:! -·, 1so.o o.o 1510 .1::3c o: 122~ .lt.:'E 03 153:'.: .4'71£ ··04 .34?E-03 

5~ ...... 1:0.0 o.o 1571 .140C: 03 1 .. -..... .10.~r: 03 17H .S.!.lt o~ .:mor-o:::s -·. .... ...... 
55 ..... 5'0.0 o.o 1:'46 , H.3E Ol 1531 .:14E 03 :on • .!.7SE-04 • H4E-03 ..... ~ 
5! ... ., lO.O o.o 1 ......... • lt..!.C: o:: ... , , , .. 1 "''7"" ..,.,, .:nc 03 ~~o~ .715(· 04 .45::![ 03 
57 ~:2 3.0.0 o.o 17';'1 • t&'>'E OJ 15?1 .:::3E: OJ "''"''' .737E 04 .4~5E-03 •-"'w SC o.o o.o 1n1 • uor 03 1-H'-" .:oor 03 :1s: .l!.S'CE· 04 .437C·03 
5~ zo.o o.o tSH .13~E ·03 1 ........ .177E 03 1 ..... , .snE-o\ • 371E-03 .. , .. , , .. 
lO ... ..., -to.o o.o 1 "'"' .11t.C: OJ 10-1: .1:.i:~c 03 1H7 • 4.!.:t· o~ .301[-03 ... , ........ 
.H ...... -';'0. 0 o.o 1 """""' .1o:E OJ ......... .1:!:[ 03 1103 .374E·04 .2.!.:IC-OJ -. , ... , i 1..::..w t::: ... ..., -1:0.0 o.o 1153 .es:c o-'\ 7CS .1ooc 03 '/30 .~C';'[· 0-~ .:14[ 03 ..... , , .. ....... -150.0 o.o 1101 .7C4E 04 714 .:J"lSE 04 ..... .2J7E ·04 .1?2E-OJ .... . . · , , .... 



RUH t :43 '17::rTrTt!:T uo. HA·17S, 
CTACI'; t1 !:TAC!'; t: !:TACY. t: 10:,1N,DLC:4:::17,:70 

ttO[ltL f'ROTOTYPE HODEL f'ROTOTYPt t10DCL PROTOTYPE 
VEL. AT STACK HT 1.:0 H/C 12.75 H/C 1.~Q H1;!( 1:.75 H/C 1.:0 ti/:,'; 1~.7'5 H/C CXIT VCL • .co H/S 0.77 t1/S ........ "' .. 0.7J H/S ,7,4 H/::: 7.so H/~ VOL. rLOW .1:!E-O'lHJ/C .1:.:!C}O'lH3/C .1:lE OZH'l/!: .1:tlOJH:l/Z .1Jt 03H3/!: .1:t·JOJHZ/C COURCE STREHGTH .10£10.!'. .5JEI05 .:&EIOS E:ACY.GROUHD • 45[·1 o: • :n: Io: .:-1tl02 CALIDRATIOH FACTOR .-1JE·02 .2:c o: .1SE 02 co: nux .-'lOOCIOJ <GH/C) .400CIOJ <GH/C) .s5ot:o: <Ott/!:) 
!:Tt'\CY. HEIGHT 43.01 CH 144.0J t1 40.01 Ctt 1H.OJ H 40.01 CH 144.0J H 
CTACt: DIAHCTCR 1.::c CH 4.14 H 1 •. u CH 4.~l tt 1.J: CH J.7.!. H 

!::AMPLE n;~> 
y ., RAW CDtfCE:tHRATIOH RAW COHCEttTRATIOH RAW COHCEHTRATIOH TOTAL CONC. PT <H> (ff) <ARCA) <GH/HUtJ) <ARC:A> <GH/Ht*J> <ARCA> <GH/Htll:J) <GH/Hlt.J> 

t. • .!I o.o o.o Sl!'J 1104£-04 1';'0 .227E 04 1 'f'\ .277E ·OS .4J9E-04 u, 
11 .9 o.o o.o 029 .Si'Ot· 04 539 .;'13[ 04 -'lCZ .cn~r os .137[·03 
u l.:? 15.0 o.o 1000 .C35E 04 ... , ... .103E o:: 67J .1::!-4E 0-4 .1?'lE-OJ , .. , 
17 1. ::! o.o o.o 113::! .10::!( o:: N1 .12i't 03 CJC .1st.t· 04 .2-15(03 
10 1. 2 -1s.o o.o 1077 .?::OE ·04 o.:.o .117E 03 .. ,, 

IWW .142E 04 .22SE-03 
23 1.s 30.0 o.o 1 ... , ... ..,w_ .13t.C 03 12H .tl.S't: 03 1095 .::!OSC· 04 .32t,E-O~ 
2, 1.s o.o o.o 1-01n .137E 03 1230 .1&7E 03 1107 .207E 04 .325E-03 ...... , 
25 1.s -3o.o o.o 1 ........ .124£ 03 1100 .150( 03 100[, .10CE·04 .:nE-03 .. , .. 
29 1. 3 ~o.o o.o 13?0 .140E ·03 127'>' .174[ 03 1110 .2ocE ·04 .:::sE-03 
30 1.e 30.0 o.o 1559 .1l.5E 03 1409 .20·U: OJ 13H' .2471:· 04 • JNE-0:?. 
31 1.s o.o o.o 150? .170E OJ 1510 .20l.E ··03 134.', .2S3E ·O·' .401E-03 
3~ 1.e -30.0 o.o 1447 .14'i'C 03 1J13 .17S'C 03 1H'S .2:.u: 04 .350E·03 
33 i.o -.10.0 o.o 004 .~51£-04 5"'"' .7S?E 04 530 .?.'.>7E ·05 , 1S1E·-03 I ... t::I ~ ... 2.1 to.o o.o H3l. • !47C· OJ 1l19 .1001:: OJ 11.!.3 .210t· 04 .ZH'E-03 :fo ::! .1 ::o.o o.o 1-'.>l.1 .1coE ·03 1.!'.10 .221E OJ 142? .2.!'.?E· 04 ,42'i'E-03 I 
JS' 2 .1 o.o o.o 1710 .10oc OJ HS.!. .::!27C 03 1-111 .277t· 0-1 .H:f>-03 .a::-to 2.1 ·30.0 o.o 1505 .1t.S'E ·03 1405 .2o3E·OJ 1351 .254£-04 ,:??SE-OJ .a::-
41 2.1 -io.o o.o 1JOC .12cc o: 11:s .1s::c 03 1027 .192t:· 04 .300[·03 ,,!. 2.4 .!.O.O o.o 1s.:.o .1:.7E OJ 140.!'. .20JE OJ 1313 .z.1.:.E 04 , J'l4E-OJ 
47 z,4 30.0 o.o 1717 .1 C7t: OJ 1.!..!. 1 .!'.!~'7C 03 1401 • 270E· 0\ .444£-03 
4:? 2 •. , o.o o.o 1701 .1'JOE OJ 1735 .:;?JOE OJ 1SSJ .2'i'2E 04 ,USE-OJ 
49 2.4 -Jo.o o.o 1l.07 .172[ OJ 1499 .:o5C: OJ 1JS7 .255[· 0-'t .40JE-O:? 
50 2 •. , -.:.o.o o.o 1401 .142E OJ 1"'".,. .tt.t.E OJ 11N .210E 04 .32?'£-0J ........ 
56 ..... t.o.o o.o 15l.O .1:.1c: 03 1174 .201C:· OJ 1290 .24J[ 04 .392£-03 ... t I 

57 ~., JO.O o.o 1730 .1'nE OJ 1.:.:.7 .22S'E OJ 1·47': .27CE 04 • H?E-03 se :! • :' o.o o.o 17t;'[, .::oor:: oJ 1 .... ,." .2JOC: OJ 15l.O .2'l·"C:· 0-1 • 4£.EE· 03 I ... I 
57 2.7 ·-Jo.o o.o 1:.00 .104E ·03 150? .217E 03 1420 .2&7E·04 .429E-03 
60 :.;:,7 -t.o.o o.o 1400 .1541: OJ 1305 .11cc OJ 110.!. .:::!t 04 • 354[··03 
~.$ J.O ?O.O o.o u:a .14GE ·OJ 1 ..... , ... , w .17.ltE 03 u:u. .211E 04 • 3.UE-03 
67 3.0 4s.o o.o 1, ....... .10·1E 03 U04 .22oc 03 1400 .2.:.4t· 04 .430[-0J ......... 
l.S 3.0 o.o o.o 1012 .203E 03 1750 .241E ·OJ 1552 .2'72E 0·4 • UJE-03 
69 J,O -45.o o.o 1l.1C .174C: OJ 140.!. .20Jt OJ 1JJ4 .::soc: 04 .402£-03 
70 J,O -'l'O.O o.o 1204 .125E OJ 10:.J .144E ·03 1.!.4 .tCOE-04 .:~7£-()3 
75 3.3 t;'O.O o.o 14.!.2 .151C 03 13H' .1eoc 03 1US .:.ace· 04 .JSJE-03 n 3.3 4S.O o.o 1715 .1CCE ·OJ 1.!.40 .225E·OJ 144:. .272E-04 .HOE·OJ 
77 3.3 o.o o.o 1034 .20l.t:· OJ 1771 .243[· 03 1504 .2'70[· 04 .47t;'[-03 
?S 3.::S -45.0 o.o 1~2'] .17.!'.£ ·03 1401 .202E OJ 1:sc .25SE ·04 ,404£-03 
79 i.J --:o.o o.o 1"'"'"' .123C· 03 1o:t. .140t 03 747 .17.!·E· 04 .2E2C··03 ... , , 
05 J • .S -ts.o o.o 170'] .100E 03 1:.34 .22·1E 03 1452 .27JE-04 .U?E-03 
86 3.1. o.o o.o 1CU .=:occ 03 17.!.7 .24::c OJ ll.02 • 302C:· 04 .4COE-03 
07 J.~ ~45.0 o.o 1:.01 .172E 03 1440 .1?7£ ·OJ 1305 .245£-04 .J?4E-OJ 
95 J,9 o.o o.o 102'7 .205[ OJ 172t .237[ OJ 15.!'.1 .2'1'4E- 04 .471E-03 

104 4.2 o.o o.o 1731 .1 'i'lE ·03 1l.OS .22oc OJ 1-\50 .274£-04 ,,JBE-03 
113 4,5 o.o o.o 100[, .::02c oJ UCO .230[ OJ 1532 .:ccc 04 .4i.1[··03 
122 4.a o.o o.o 1 .. n-. .~01E 03 1:.ss .227E·OJ 1500 .202E·04 .4SSE·03 I I I 



RUN t :H ~7JFT,TECT ttO. HA~~s, 
lHACt: tl tTACt: t: CTACt: t:: 4oz,1tt,DLC:~4::1~,:~o 

110DLL rROTOTYf'E HODEL f'ROTOTYf'C HODEL F'ROTOTYf'E 
IJ£L. AT tTAC~ HT 1.c1 H''"' , .., 19.1:! H/C 1.01 H/C H'.1::! 11/C 1.01 ",,. I W 1'7.1:! 11/C 
CXIT VEL • .co 11/S C.77 H/~ .e: H/S O. 73 H/·~ .74 tt/~ ?.SC H/~ 
'JOL. FLOW ·1:!E-OJl13/0 .1:!C·t03H3/t .1 ::c · 03113/C .1:c: o::H::v::: .13C 03113/C .1::!CI03113/C 
!:OURCE CTREHOTH .10EI o,:, .SJEIOS .::t.£105 
I:ACl<GROUtrn .ssc:o:: .:1c10:: .::cc10: 
CALIDRATIOtt FACTOR •·HE ·02 .z:c oz .15E OZ co: nux .400ClOJ <GH/t) • ·100Cl OJ <GH/C) .55or:o: <GH/C) 
!:TACt: UEIOHT 40.01 CH lH.OJ 11 40.01 CH l·H.03 H rn.01 CH 144.0J H 
CTACt~ DIAMETER 1.::::: CH 4.1~ H 1.41 CH 4.~3 H 1.::2 CH ...... , 

Wt >W 11 
SAHf'LE 

( r.~> 
y .., RAW COHCCtHRATIOtf RAW COHCctnRAT I OH RAW COtlCCtfTRATlOU TOTAL CONC, 

F'T <H> <tt> <AREA> <GH/H:C:::tJ> <AREA> <011./H:lt:C:J> <AREA> <Ct1/t1t::t3> <GH/HU3> 
!, .~ o.o o.o 117t. .'i'OlE 04 7-40 .~'SJE 04 71-'l .1zt.E ·04 .1.:.aE-03 10 .9 1s.o o.o 20% .ZZJC OJ lt.U .10'71: OJ 1 '"''"' .297£-04 • H~E- OJ ....... , 

11 .? o.o o.o 2037 +2:.'!2E OJ lt.70 .1nc OJ 1' ,.., .J04E-04 .H3E-03 ..... ., 
12 .'] -15.0 o.o 1ni;- .l?'Jt: OJ 1-17'7 .1t.5C: OJ 1473 .2ltOC 04 • Ji;'l[ .. 03 
H 1. = 1s.o o.o :!H'S .270£ OJ ~0~7 .2J'i'E OJ 1977 ,Jt..'..E 04 .S45E-03 17 1.2 o.o o.o ,,....,..,.~ .:H.'..C: OJ 230J .:!77C: OJ "" ... "".,. .4:!.!.E· 04 .t35E-03 ,.., ""'* 4Wa..W 

~~ 1.2 -1s.o o.o 2505 .294£-03 21:l7 .254£ OJ :tl,3 .J'>'7E ·04 .503£-0J 
1.s .!.O.O o.o ::040 .Jt>OE ·OJ ::,co .::ZOE OJ 2612 .400E··04 .n6E-OJ ...... 1.s JO.O o.o J3H .404£-0J :!NS .3t.4E OJ :~43 .s.12c O·• .023£-03 54 1.s o.o o.o 3~0C .JOSE ·OJ 27'0 .J4JE 03 "''""'f"'H''\ .S15E··0·1 ,f79E-OJ '1..~ I W 

~s 1.s -Jo.o o.o ~'715 . :a::c o:: ~~~o .271C: OJ 2Z«>'~ • 421C:· 04 .t.2t.C:-OJ 
2~ 1. 5 -.!>O.O o.o 2134 .22'JE o:: ll.70 + 1'i'1E 03 lt.?S .JO';'E-04 .451E-03 
:!9 1.s :io.o o.o 357li .4JCE·OJ 3212 .400£ 03 J15.'.. .SC2E 04 .096£-03 t::' JO LE JO.O o.o 3~01 .4SJt: OJ 32«;'1 .u1c: o::i: _,...,,"'""' • .'..05C:· 04 • 9~5E·· 03 ........ u-. I ::a 1. 3 o.o o.o J410 • 414£ OJ 2'J?l ,J70E OJ 3000 .554£-04 • 340E:'.-03 32 1.£ -Jo.o o.o ""'"''"'""' ,JJOC OJ 2447 .~';'.!,.( 03 2470 ,·15;\E· O~ ,£.£!0[·03 ,i:-. 

6.W\JI VI J3 1 .o ··.SO.O o.o 2:04 .251£ -o:: 10Jt. .21JE o:: 1053 ,JJ'JE-04 .4?3E-03 
3:' :.1 !>O,O o.o J4t.4 .422£-0J ~12-;' ,;:C<;-E ·OJ ~027 .SSOE ·04 .067E-OJ 
3S 2.1 30.0 o.o 3770 • ·1t.t.E OJ JJ04 .4241: 03 3353 • .'..1Cll:· ()~ .~s~c:-o::. 37 z.1 o.o o.o J-HO .415E 03 J02J .J75E OJ 2'J?5 .'552£-04 .845E-03 
40 2.1 -30.0 o.o ~S'CC .J'53t 03 ::!553 ,J11C: OJ 2554 .4i'Ot· 04 • 710£:-03 
41 2.1 ·t.O.O o.o 2~0~ .2t.CE ·OJ 1 '75·~ .2Z'JE OJ 1"' ... ,..,,.., .JS';'E-04 , 53-~E-03 
'1l. z.4 to.o o.o 37CC .~,:,•;-c: OJ J·\24 , -1Z'7C: OJ 330:! • ,241:· 04 .9.!.0E-OJ 
47 2.4 ::o.o o.o 3707 .4S7E-OJ JJOC .41JE OJ J~t;'~ .t.OCE-04 .?l1E-03 
'!B 2.4 o.o o.o 341,:, .415E 03 ~?C~ .3G9C 03 :!fJS'~ .5521:· o~ .03'7£-0? 
49 2.4 ··30.0 o.o znt. .J42E OJ 2-470 .JOOE OJ 24t.O .454£-04 • .SOSE-03 
50 2.4 _,o.o o.o ""'""'"""" .,,.,,,,,, , .2,SC: OJ 1727 .~2~[ 03 1';':!5 .~s~c 04 .5ZSC:-O:!. 
56 2.7 60.0 o.o ~~2? .H~E-03 3~.!,7 .40CE-03 3211 .5nE-04 .913E-OJ 
57 ...... 30.0 o.o 3M'J .HS'C: 03 3~~~ ··107[ OJ J~1C .574C:· 04 .'715£··03 .... , se z.1 o.o o.o .., .. ,"" ..,..,u; .40CE·03 2'JM .Jt.7£ OJ 20~0 .5'34£.,.04 .nsE-o3 
'59 ... -. -30.0 o.o ~?~4 .3431: OJ 2504 .:sou: 03 Z4'J7 .4571:· o~ .i.~3E-03 ...... 
60 2.7 -60.0 o.o 2::0~ .2t.t.E ·OJ 1 'J.:.-4 .231£ OJ 1N4 .::SGE-04 .S32E-03 
67 3.() 45.0 o.o 3t.OO .441[ OJ 3Z~O .401C: OJ 3170 .:rnsc:-o., • C::-01£-03 
63 J.o o.o o.o J~?O .::':7E o:: ~O?:? .JS7£ 03 2Ct.? .52CE-04 .oo~E-o3 
69 3.o -45.0 o.o 2(..41 • :::ozc 03 2~~0 .Zt.5C OJ ~:1l· • 407t· 04 • t.()';'[- 03 
i'O J.o -?o.o o.o 1N3 .202E·OJ 1510 .170E OJ 1510 .27t.E-04 .400£-03 
75 3.3 90.0 o.o 3205 .J?l.-C: 03 21i'25 • Jt.H: 03 ~075 .530C:· 04 .ClOE-03 
76 3,3 45.0 o.o ~477 .42-tE ·03 ::004 .JOJE-03 30~J .'5~1E·04 .SbJE-03 
77 3,3 o.o o.o 3147 .37.:.E-03 2734 .3J5E-OJ ~,30 .502£·-04 .n1E-OJ 
78 3.3 -45.0 o.o ~l..~5 • JOOC: OJ 21c:;"O .:!l.lt: 03 ~17f] .400C> 04 .io1c:-o: 
79 3.3 ·90.0 o.o 1?14 .1':7E OJ HO'i' .1t.t.E-OJ 1 "'74 ,:;?t.DE-04 ,J90E·03 
86 J.6 o.o o.o ::050 .Jt.2t:· 03 "\Ir\..., .3:!1C OJ 2500 .47.'..t: ()~ .noc:-oz .. ., .... , 
95 3.? o.o o.o 2N1 .J4t.E ·03 25J5 ,JOOE·OJ 24'i'1 ,4SCE-04 .700E-03 

104 4.2 o.o o.o 27l.1 .:~OE 03 2355 .Z04C OJ 2J10 .426[-04 .64£.[-03 



r<Utl t ::: -15 173rT, TE:::::T tlO. 11r.rs CTACr. t1 :::TACt: t: CT A Ct~ tJ 4o:,ztt,r.LC:•5::17,:70 
HOt•tL f'ROTOTYPt HOD CL f'ROTOTYf'E HODtL f'ROTOTYF'C 

VCL. AT STACY. HT 2.17 H/C 22.~·1 H/C 2.17 11/::: ~~.?·4 tt/C ~.17 f1/~ 2~.,-4 tt..'C CXIT VEL. .OO HIS C.71 H/: .C2 H/: 0.7: H/~ .?4 H/!:l ':.'.50 H/~ VOL, F'LOW .12E-03HJ/t .1::EtOJH:J/S .1'JE-OJH3/C .12CIOJHJ/S .1JE OJHJ/C .1:c:103tt3/::'.: SOURCE ~TRENGTH .10£10.!. .s:a:1os .Jl.[105 r.ACY.GROUND .s::c: 103 .2~C·:O~ .soc:10: CALirRATION FAC~DR •. uc ·02 .22c 02 
.4ooc·1 o:: .1st 02 ::;02 rLUX .400C:IOJ ( GH/S) <GH/C) .5SOC:·I 02 <GH/C) 

~TAC!'; HEIOHT 40.01 CH 144.03 t1 40.01 CH 144.0J tt 4C.01 CH tH.03 H STACK DIAHtTCR 1. :rn CH 4.14 11 1.-u CH 4.~J t1 1.3:.;: CH J .. ?~ H 
SAHF·LE v y 

(~) RAW COHCENTRATIOt~ RAW COHCEtfTRATIOH RAW CDHCEHTRATIOU TOTAL COtfC. f'T n;tt> <tO <ARC:A> <GH/Ht*l> <ARCA> <Gl1/Ht*J> (ARCA) <Gtt/ttu::n <GH/HUJ> 
6 . ~ o.o o.o 1'307 .11JE OJ 'i.'57 .100E 03 C1'7 .14'JE-04 .227£-03 10 .9 15.0 o.o 2JCO .2t.?C: 03 :oso .2!1CC 03 H'10 • :H7E- oi .SS2E•03 11 .? o.o o.o 237S .2.!".0E 03 2030 .247E 03 1'700 • 3·~7E -04 .549E-03 12 .S' -1s.o o.o Z17~ , z:.rnc: OJ 1CJ5 .:.H?C 03 170C • 30'7E· 04 .~CS'E-OJ 16 1. 2 15.0 o.o 2743 .3::!1E ·03 :4ZO .300E 03 2204 .417E·04 .663E-OJ 1':' 1.2 o.o o.o 3010 .Jt.~C: 03 ""'..,", .;HOC OJ ::L.~1 .4COE·O·' .::'S3E-03 lS 1.:? -15.0 o.o 2030 .JJ5E ·OJ Ssos • :.HOE 03 :;:.414 .HlE-04 .6B9E-03 22 1 .5 .!.O.O o.o 'l~~J .401t OJ JOt.1 .30.!.C: OJ 2CSS .523E-04 .E:JS'E-03 

~3 1.5 ::rn.o o.o J500 .442E·OJ JJ14 .420E 03 Jl..'.7 .501E 04 .921£-03 24 1.s o.o o.o 335? .410[·03 ::o.!.r • :rnn 03 2741 .53?[-04 .eSlE-03 25 1.s -30.0 o.o 2701 .327E 03 ::!447 .302E 03 23·'3 .42CE-04 • .snE-03 :?6 1.s -.!.O.O o.o 204.!. .zzoc: OJ 1713 .20JC: 03 1..'.00 .2C'7C:· 04 .452E-03 29 1. 3 .so.o o.o 3714 .4t.2E OJ 3406 .444E 03 3203 .t.03E-04 .966£-03 t::I 30 1.e zo.o o.o 373c;' .4.!.5C: 03 3400 .443C OJ JJ15 .£.O?E·04 ,f,'£.S'E-03 I :H 1.3 o.o o.o ::357 , 410E OJ 30.!.1 • 30.!.E ··Ol ~c;'J6 .SJCE-04 .OSOE-03 ~ 32 1.e -3o.o o.o 2015 .332[ 03 2403 .307[·0J 237C .4J4E· 011 ,£.C2E-03 °' 33 1.s -60.0 o.o :?121 .231£ 03 17']4 .2HE 03 1..'.73 .J04E-04 .475E-03 ..,.., 2.1 .!.O.O o.o 34l.'7 .42t.E·03 3~~0 .-~OS't: 03 30.U .SSCE-04 .e91E-03 :ss 2.1 30.0 o.o J.!".'77 .45?£-0J 3443 .430£·03 3271 .t.OlE-04 .957E-03 39 2.1 o.o o.o 32S'O .4001:· 03 :';''>'~ .37..'.C: 03 2C5.!". .523E-04 .e2?t-03 40 2.1 -Jo.o o.o 201.!. .3J2E-03 2500 .:HOE OJ 235? .431£-04 .~::J4E-03 41 2.1 -60.0 o.o 2144 .234C:: OJ t::U5 .217£ OJ 1t.9S' .JOOE-04 .4CZE-03 46 :?. 4 60.0 o.o 3~72 .45.!".E ·03 3421 .435E 03 """"''? .5?<;'£-04 .·;>SOE-03 .., .. ..,,.., 
47 2.4 :so.o o.o 3573 .4411: 03 32S'1 .417( 03 3142 .snt-04 .S'llt-03 48 2.4 o.o o.o 3231 .J?2E 03 2'i'4t> .J70E OJ 2770 .507E-04 ,::J13E-03 49 2.4 -30.0 o.o 2.!.50 .JOOC: OJ 2330 .207E 03 210-1 .J?Ct-04 .t34E-03 50 2.4 -.so.o o.o 21J2 .233£ 03 17% .214E 03 1t.~? .JO:?E-04 .477E-03 S6 ~.1 t.o.o o.o 34{,7 t'12.!.C: 03 3235 .-104.i'C OJ 3004 .5S1t· 04 , CS'lE·-03 57 2.7 JO,O o.o 3405 • .U7E 03 3130 ,J?SE OJ 2?54 .542£·-04 .So6E-03 se ...... o.o o.o 3001 ,370E·03 271.>'0 .J49C: 03 2l.34 • 402£··04 .7t.7E-OZ .... , 
59 2.7 -30.0 o.o 2t,23 .J04E OJ 22'70 .2C1E·OJ 21~1 .3'i'4E-04 .624£-03 60 ..,, ..,, -60.0 o.o 2101 .22oc-03 1 "'"'' .211c: 03 1.!.SS' .JOOE-04 .46S'E-C>3 .... , , , "' 67 J.o 45.0 o.o 3321 .405£-03 305? .306£-0J 2075 .527£ 04 .343E-03 6B 3.0 o.o o.o ~933 .:H?I: OJ ""''""'"' .329[ 03 2507 .4SOE·04 .72JE·03 """'..,,,, 69 3.0 -45.0 o.o ~217 .25-ilE ·03 1?..'.1 ,:;?J.jE·OJ 104~ ,JJSE-04 .524E-OJ 70 J.o -90.0 o.o ll.t.J .1G5C: 03 1u.2 .1ssc oJ 1~'3:! .220E· 04 .342£-03 ?5 J,J 70.0 o.o 3140 .JCOE-03 :002 .J.!.2E 03 :!~?8 .4'i'4E-04 • 771E-03 
7t J.3 45.0 o.o 313? .J70E 03 2043 .~St.C: 03 2700 • 4?4C:-04 .7E4E-03 77 J.3 o.o o.o 2745 .321E 03 2433 o301E 03 :302 .420E-04 .664E-O'J 70 3.3 -45.0 o.o 2173 .23'7t 03 1050 .221c: 03 17:5 .3141:· 04 • 4'.i'lE-03 79 J.J -90.0 o.o 1614 .1SOE·03 12'.i'l • t.t5E ·OJ 1156 .206£-04 .324E-OJ eo 3.i. o.o o.o 25'.i'7 .:soot: 03 2303 .:;:031: 03 2154 .J'.i'2C:· 04 .£.2~E-OJ 95 J.9 o.o o.o 2471 ,202E 03 2103 .2..'.7E-03 ~040 .J71E·04 .5S5E-03 104 4.2 o.o o.o #1\"\ft. ... .255E OJ 1994 oNlC 03 1043 .J:Ht· 04 .52S'E-OJ "-""""' 



RUH t Z4~ ~'?JrT, TE::::T HO. ttA~75t CTACK t1 CT ACK 12 ::TACK IJ 40%rIHrBLC:24,!Z17t:70 
110DE:L rROTOTYPE HODEL f'ROTOTYPE HODCL PROTOTYPE 

VE:L. AT STACK HT ~.S~ tt/C :~.77 tt/S 2.53 rt/::: :!l;. 77 tt/~ ::!.53 tt/C 2.!..77 tt/C CXIT VEL. .oo rt/::: 0.77 tt/:::: .02 tt/S O. 7J H/:::: .?4 H/!:: ?.50 t1/S VOL, FLOW .12E-o:rn:.v:::: • i ::!El 03H3/C .13t 03H3/C .12CI03H3/C .13E 03113/!:: .1:.'!El03t1J/£ 
::::ouRCE STREtlGTH .lOEIOG .53£105 .3t.EI05 
l:ACt~GRDUtlD • 4l.C:: o:: .95CI02 •. uc10: 
CALIDRATIOH FACTOR t41E-02 .22E 02 .1st 02 S02 FLUX .400El03 <Gt1/C) ··100C lOJ <GH/C) .<ssoc::o2 <Gtt/C) 
CTACK HEIGHT 43.01 CH 144.0l " 40.01 CH 144.03 " 40.01 CH 1H.Ol 11 STACK DIAHC:TtR 1.30 CH 4,14 H 1.·U CH • • ~J H 1.32 CH .. ""' " ..,. ,, u 

ZAHPLE n:~> 
y .. RAW CDHCEHTRATIOH RAU COHCEtfTRATIOH RAW COt~CEHTRAT I OH TOTAL COUC, F'T (H) <tt> <ARCA> <GH/11**3> <ARCA> <GH/H**3> <ARCA> <GH/HU3> < Gl1/HU3) 

6 .~ o.o o.o 1Jl4 .12t.E Ol '>'24 .113E OJ 'JOO .1~0£-04 .2S4E-03 10 .S' 15.0 o.o 23M .21sc: o:: 1919 .2su: 03 1 'i'-45 .355£-04 .5£.£.E~ 03 
11 .? o.o o.o 2425 .204E-03 2040 .2G4E Ol =032 .J71E 04 .SCSE-03 12 .~ -15.0 o.o ~2·17 .2scc 03 1054 .2:.-sn:: 03 1049 .~37E 04 .S30E-n 16 1.2 1s.o o.o 2741 .32,E-Ol ~J7~ .:HOE -03 ~=r~s .427£-04 .~S2E-03 17 1.:;: o.o o.o ~S"J4 .3l.l.[ 03 ~~30 .344C: o:: 2.!.19 .400£-04 .75CE-03 lS 1.2 -15.0 o.o 27-43 .JJOE-03 2375 .30?E 03 "\ ........ .., .435£-04 .6S3E-03 .... .,,,~""" 
~2 1.5 l.O.O o.o 3031 .311E 03 ,.,..,,.., .JS9C· 03 2l.S9 .4CCC 04 .779E-03 ti..ltJ., 
23 1. s Jo.o o.o JU3 • 4l4E-03 :az4 .413E 03 3077 .Sl.l.E-04 .90'.'SE-03 
:!4 1. s o.o o.o 3225 .400E 03 2001 .37CC: 03 ~c:t .S21E-04 .C30E-03 
::?5 1.5 -Jo.o o.o 2710 .32SE-03 ~J::t. .::o.,E-03 231l. .424£-04 .67ZE-03 
26 1.5 -t..o.o o.o l?Sl. .21l.t-03 1571 .201£·03 1555 .2B2E-04 .HSE-03 
29 LS ~o.o o.o 33.!.0 .41'JE -03 3057 .402E··Ol ~?'12 +SSOE ··04 .376E-03 t::I 30 1.c 30.0 o.o 34·15 .431( 03 3115 .4101: OJ 3050 • 5l.2C:- 04 .C91E-03 I 31 1.3 o.o o.o 3157 .J'JOE-OJ 2015 .3l.'JE .. 03 2715 .SO'JE 04 ,:JlOE-03 ~ 32 1.c -30.0 o.o ~i75 .320t 03 2291 .290C: 03 2~59 .413£-04 ,£.St.:'t-0:? ....., 
JJ LS -60.0 o.o 20'Jl. .23l.E·03 170l. +21'>'E 03 ll.02 .30.SE-04 .4SSE-03 
37 2 .1 60+0 o.o ::azo .::mu: 03 ~01:! .3£.t;'t 03 """"''"'U'.\ .501C:-04 .C03E-03 "1..ttt..I 
JS 2.1 30.0 o.o 333? • .Ul.E -03 3003 .3'J5E· 03 ~?53 .SUE· 04 .OoSE-03 39 2 .1 o.o 0 .o 3004 .3GOC 03 :G.!,? • 3·1'C 03 ~5'>'5 .47£.C:· 04 • 7£.SE- 03 40 :.?.1 -::rn.o o.o 2571 .JOSE Ol ~~O? .201E OJ 2177 .J'i'OE ·04 .~J2E-03 41 2.1 -60.0 o.o 2106 .2JCE 03 1724 .221[·03 1t.C7 .307£-()4 .4Ct.:'E-03 46 :?.!! 60.0 o.o J207 .3?7E 03 ~coo .379E 03 201G • 517£··04 .028£-03 47 2.4 30.0 o.o 31?4 .J9SE·03 ~et,~ .J?.!.C 03 ~790 .51·1E- 04 .C22E-03 48 2.4 o.o o.o 2140 .244E-Ol 1000 .231£ .. 03 1n4 .321E -04 .507£-0'3 49 2.4 -::o.o o.o 2417 .2C3C:· 03 2051 .2.!.6t 03 1?99 .;H.SC:-04 .505(-03 so :?. 4 -60.0 o.o 1?02 .220E-03 ll.03 .2osE-OJ 15~1 .2C3E-04 .4SJE-03 
56 2.1 60.0 () .o 3001.:' .360E 03 2(,0() .351[ 03 :~o:! .477E-04 ,7£.1E-03 57 2.1 30.0 o.o 2-U.7 .362E Ol 2607 .3·UE 03 2571 • 471E 04 .751£-03 sa 2.7 o.o o.o ........ .., .329[ 03 :~CS' .::11c: .. 03 2~~5 .427E-04 .6C3E-03 11.-ltJI 

59 2.7 -:so.o o.o 235? .274E·03 1?0? .2S1E 03 l'J'S9 .3S7E·04 .S67E-03 
60 ... .,. -60.0 o.o 1nn• .201£ 03 151C .1nc 03 1461 .2.:.sc· 04 .427E-03 '"., .. , ... 
67 ::.o 45.0 o.o 2"'10 .354E·03 :St,';' .J3l.E 03 24?5 .457E-04 .735E-03 
68 3.0 o.o o.o 2564 .30·'U: 03 2210 .2cm::· o3 2170 .3?CC: 04 .l.32E-03 
69 3.0 -4s.o o.o 2033 .22n: ·<>3 1.:..:.0 .212E 03 1.:.24 .2?5E-04 .409E-03 70 J.o -ro.o o.o 1507 .1t.2E 03 121l. .152£: OJ 1111 .211c:-04 .336E-03 
75 3,3 90.0 o.o 2003 .330E ·Ol 2400 .32SE 03 2424 .444E-04 .70SE-03 
76 3.3 45.0 o.o 2752 • 33U: OJ 2H1 .3Ut- OJ 23"5 .42<;-E::-04 .£.CCE-03 
77 J.3 o.o o.o 2302 .27CE 03 203.:. .:l.3E 03 1?05 .3.!.2E-04 .snt-oJ 78 3.3 -45.0 o.o 1942 .214[·03 1577 .201E 03 1543 .zooE-<>4 .443£-03 
?9 3. '3 -90.0 o.o 15J2 .1SSE ·03 1155 • lHE 03 111l. .200E-04 .:aaE-oJ 
86 3.£. o.o o.o 2200 .2.!.JE 03 1S'2S' .24'JC: 03 1 ... .,.,. 

"''' .342£:-04 , SHE· 03 
95 3.9 o.o o.o 2172 • 247E 03 1".., ... .234E OJ 1750 .320E-04 .514E-03 ....... 

104 4.2 o.o o.o nn .21n:- 03 1.l.25 .2occ o:: 15.l.S' .2osc 04 .455E-03 



rwu t :47 473FT t n::r uo. HI!'t75t 
!HACY. tl :::TACt; t2 CTACI'\ t3 40ZtINtCLC247!!17r:50 

HODE:L PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
vn. AT STACI'; HT 1.4t. tt/::: 15.45 H/C 1 • .11t. tt/::: 15. ~5 tt/C CXIT VEL, ,:JO H/C · c.n n1::: .02 H/: c.i'J H/C VOL, now .12E-OJHJ/C .12E·JO::rn::s:::: .1JE·OJHJ/C .12CIOJHJ/C COURCE STREHGTH .lOEIOt. .SJEl05 E:Act; GROUtl[I .45C:I03 .'73[102 
CnLIDRATION FACTOR .43E-02 .2JE 02 so: rLUX .400E·I03 <GtVC> ··100[ :o:: CGH/C> ::TACt: HEIGHT 40.01 CH 144.03 tt 40.01 CH H4.0J H STACK DIAHETCR 1.JO CH 4.14 ti 1.u CH 4,:3 ti 

CAHF'LE v y "7 RAW COHCEtHRATIOH RAW COHCEHTRATIOH RAW COttCEUTRATIOH TOTAL COHC. PT od1> 01) dh <ARCA> <GH/H**J> <ARCA> <GH/H*:t.3> < AF:C:A> <GM/HUJ> (Gl1/11U'J> 
~ • .!> o.o o.o 0?3 .t!.73E-04 420 • 503E 0·1 .llCE-03 

11 .S' o.o o.o 1 ........ .:occ 03 1210 .1:.:t: OJ • 371E.:..oz ......... 
16 1.:: 1s.o o.o ~:?2~ .2.!.'7E OJ 1.:.so .224E OJ .4?1E-03 17 1.2 o.o o.o 2540 .31'7C: OJ 1?J1 .:t.JC:·03 .SCOE-03 
!~ 1.~ -1s.o o.o 2401 .2?4E OJ 1015 .24i'E 03 .s.uE-OJ 
~3 

1.s l.O,O o.o ~53'] .3151: OJ l?'i'S .273[ 03 .seer.:- oz 1.s ::o.o o.o 3117 .403E 03 2530 .JSOE 03 .i'S2E-OJ 24 1.s o.o o.o 3030 .3?0t OJ 2434 .JJ5[ 03 .724E-03 
~5 1.5 ·30.0 o.o 27?0 .J53E ·03 2114 .301E·OJ .t.54E-03 
2£. 1.s -60.0 o.o 205·1 .24:c· 03 1504 .203[ 03 .HSE-03 
::?9 1.e 60.0 o.o 2?13 .373[ 03 ~::01 .J2CE 03 • 701E·-03 30 1.c ::.o.o o.o 343: .450£ OJ 20.!.5 .J1nc 03 .CHE-03 l1 1.s o.o o.o ,,..,,.. , .443E ·03 2::107 .3COE-03 .OJlE-03 t:1 ..,..,...,\oi ., .... 1.e -::o.o o.o 30~t, .JO?C: OJ 24~~ • :::.mt 03 • 7~7E·· 03 I jj 1.3 .. 60.0 o.o 2:75 .275E 03 1747 .2J7E OJ .S13E·OJ .r;:.. 3:' 2 .1 t.o.o o.o 2049 .::t.:t 03 "' ........... .3211: OJ .l.CJE-03 co '-WW~ 

JS 2.1 ::o.o o.o 3402 .4SCE-03 2?44 .40'7E ·OJ .ct.SE-03 
~9 : • 1 o.o o.o 34<77 .4.!.0C: OJ 29Sl ,4oct OJ .Cl.CE-OZ 
40 ::? .1 -lO.O o.o 3230 .420E-Ol 2700 .J72E-Ol • '7?2E-03 41 :.1 -£.o.o o.o ~SS:! .:a;oc o:: 2021 .~77t:--o: .594[>-0J 
t.!; : • 4 60.0 o.o .. "'..,.., .421E ·OJ 2747 • 37?[ ··03 .::iooE-03 .., .... """ 47 2.4 30.0 o.o lt.15 .47CE-03 :ao:: .. ,JOE· 03 ,?03E-OJ 
4C 2.4 o.o o.o 3510 .4.(..3[ 03 2~77 ,41:t 03 .C7'5E-03 49 z. 4 -Jo.o o.o 31~0 .410E ·03 ::.st. .Jt.~E· 03 .777E-03 
so 2.4 -60.0 o.o 25.!.0 .31CE 03 2050 .2coc: o:: .S??E-03 s.s 2.7 60.0 o.o :aot.. .401E ·03 :~34 ,Jt.JE-OJ .7.!.4E-03 5? ..... 30.0 o.o 3H1 .45:t OJ ~939 .40.!.t Ol .CSCE-03 ..... , 
58 ~:z o.o o.o 351:. .4~3E-03 3020 • .use 03 • o:HE-·03 
5'J -30.0 o.o 32t.4 .425E ·03 2773 .J03E-Ol .OOGE-03 
~o 5:o ·-[iO,O o.o ~~4~ .3JlE OJ 2147 .2NE-03 • .'.12t.E-03 
.!;:" 45.0 o.o J251 .42JE-OJ ~7?~ .:so:.E OJ .009E-OJ 
.!.S J,O o.o o.o 342? .450E ·OJ 2N'." .400E·-03 • ::ISOE-03 
6~ 3,0 -45.0 o.o Z.'7"7[., .::01c: OJ 21?0 .3·'l'!C: 03 .725E-O'? 70 3.0 -'10.0 o.o 21~J .2S4E 03 lt.t.:. .22.!.E 03 .400E-03 
75 J,J 90.0 o.o 2.!.71 .J35E 03 2242 .JOCE·OJ .643E-03 
:'6 J,J 45.0 o.o 3100 .413E OJ 2724 .J?t.E-03 ,i'C'7E-03 ..,.., J.J o.o o.o :s::it .4J2E OJ 2034 .J?lE-03 ,O::?JE-03 78 3.3 -4'5.0 o.o 2?:1 .J'75E Ol 2452 .~::7E·O~ .712E-03 
79 ~.J -90.0 o.o 21'30 .253£:- OJ 1:..!.4 .22~E O:l • C'?E-03 C5 J. l> 45.0 o.o 3144 .407E .. OJ ~t,';'0 .Ji'2E·03 .77'i'E-03 
06 J.6 o.o o.o l220 .410E·Ol 27.!.5 .J02E OJ .300E-03 
87 J.6 -·45.o o.o 2005 .35.!.E .. OJ 2JJO .320E OJ ,t.nE-03 
95 J.9 o.o o.o :H3·1 .405E ·OJ "'11'\I .J11E-OJ .n:.E-03 ""'"'""'"" 10+ 4.2 o.o o.o 2732 .J75E ·OJ 2-4477 .JHE-03 .i'l'i'E-03 



RUtl t :?40 ;7:FT,T£:::T HO. MP475, STACY. t1 !:TACK 12 :TACt~ tl 40%1Itt,tlt2tD::17,~70 

HODEL f'ROTOTYF't HODEL f'ROTOTYf'E HODEL F·ROTOTYPE 
Vt:L. AT STACK HT 1. 4i. HIS .15.45 tt/C 1.4t. tt/::: 1s •. ,s tt1::: [XI T IJEL. .oo tt/::: C.7"J tt/: .o: H/O 0.73 H/::: VOL. f"LOW .12E-OJH3/t .12C:·IOlH3/C .13E OJHJ/::: .12C:I03H:l/C !:OURCE STREHGTH .10Et0ll .53EI05 I:ACl<6ROUHD .40C:IOJ .14[ 102 CALitRATION FACTOR .43E-O:? .Z3E 02 £02 FLU.r. .400El0l <GH/t:) .400C:I03 <GH/C) 
!:TACt~ HEIGHT 40.01 CH lH.03 H 40.01 CH 144.03 " STACK I•IAHCTtR 1.30 CH 4.14 " 1.-11 CH 4.~~ " :::AMPLE <K~> 

y 
(~) RAW COtlCEt4TRAT I Ott RAIJ COHCCHTRATIOH RAW COHCEHTRATIOH TOTAL CONC. f"T 01> <AREA> CGH/HU!J) <ARCA> <Gtt/HUJ) <ARCA) <GH/H*t3) < GM/Htt:n 

6 • .s o.o o.o '731 .OO'i'E-04 4 ...... • .!.00( OJ\ .141E•03 ... , 
11 .9 o.o o.o 1999 .z.tzt OJ 1311 .1~:?C: 03 .43SE-03 u 1.2 15.0 o.o 24S'i' t312E OJ 105J .2~1E 03 .snc-03 17 1.z o.o o.o 2CSO .371C: OJ 2:05 .:H 1C 03 .t.C2E-OJ 13 1.:? 15.0 o.o ""'""' .J4SE OJ 2055 .:O'i'E OJ .~J4E-03 . ...,,..., 
~2 1.s l.O.O o.o 2444 ,JlOC: OJ 1 "'"", .:7JC: o:: .SC2E-t\3 , ... ..,. 
:3 1.s Jo.o o.o J214 • ·42.!.E OJ 2l-J1 .J71E 03 .7?7£-03 24 1.5 o.o o.o 341t. .450:.[ o:: 2002 .JS'5E 03 .eS2E-03 25 1.5 -::o.o o.o 3305 .-UOE 03 2t.75 .J77E OJ .017E-03 2l.. 1. 'S -t..o.o o.o ""'"'"" .JJ7C: OJ ~O:Zt, .2c~·c 03 .t..NE-03 .. .,.,., 
:?9 1.3 .so.o o.o 2'740 .JOSE ·OJ ~4~3 • 3-47E OJ .732E··03 30 1.c J.O.O o.o 35.!.4 .-t7t;>C: OJ ~0~7 .127r 03 .C:Ol..E-03 

t:I 31 1.3 o.o o.o :no .'513£ OJ J212 •. ,SJE OJ .?l>&E-03 
J~ 1.c ··:rn.o o.o ~~c~ .497C 03 JON d37C: OJ .CJJ4E-OJ I JJ 1.3 ··60.0 o.o 2022 .'3~7E OJ 2241 .:H7E ·OJ .~34E-OJ ~ 37 2.1 60.0 o.o ~';'~4 .3CCC OJ 24S'7 .J52C: OJ .740[-0:! \0 ...... :.1 :::o.o o.o ~7'J2 .'50·4E -OJ 3230 .45~E·03 .noE-03 ....... 
3S' :! • 1 o.o o.o ~C'i'1 .s2cc: OJ JJt.1 .475C OJ .100E-02 40 :.1 ··30.0 o.o :r:.'40 .507E OJ ~~07 • 45JE ·03 .?S?E-03 41 2.1 -60.0 o.o :2::s .420C: OJ ~l..50 .J75C: OJ .C03E-OJ 46 2.4 &o.o o.o J204 • 437£ ·03 :04~ .402E OJ .OJ?E-03 
"' 2.4 JO.O o.o """ ... """"' .512C: OJ J200 .H,JC: OJ .CJ7SE·03 .,,, .... 
49 2.4 o.o o.o 3'>'47 .5J7E OJ ~ .. ~: .403E 03 .102£-02 49 2.4 -::rn.o o.o 350{. ··HOC OJ 3110 •·43S'C: OJ .909E-03 so 2.4 -60.0 o.o J2J., .4JOE 03 ""',ft#\ • '370E ·OJ ,QOSE-03 '-"''"'"" St ...... t.o.o o.o 31JC .4UC OJ ~71~ .303C: OJ .79?E-O'J ..... , 
57 2.7 30.0 o.o ~t,20 .437E ·03 314? .44SE ·03 .?32£-03 SB :!.7 o.o o.o 3957 .S3CC·03 3415 .~c~c: o:: .102C:-·O:! 59 :!.7 -3o.o o.o J70.!> .SOOE 03 3175 .HOE ·03 ,?49E-03 60 ..... -£0.0 o.o 31~3 .41CC 03 ~~51 .374C: OJ .1nc-03 ..... ,, 6, :.o 45.o o.o 34~5 .4~4E-OJ 3011 •. t:?SE -03 .039E-03 £0 ?.o o.o o.o JC3l. .5201:· OJ 3315 .472C: 03 .91i':!E··03 l.9 3.0 -4S.O o.o 3431 14S?E-03 :tJ-:o , 413E 03 .072E-03 70 3.0 -90.0 o.o :74[, .355C OJ 2219 .313C 03 .t.6CE-03 ?5 :.J '10.0 o.o 2.!.30 .JJOE 03 Z242 .Jlt.E OJ • .SS4E-03 76 3.3 45.0 o.o 3431 .4SS'C OJ 2%9 •. uc;c OJ .C7CE-03 ...... 3,3 o.o o.o :743 .50.!.E 03 3254 .45?E OJ .%'5E-03 I' 
7C 3.3 -4s.o o.o 330? .440( 03 ~1·n ,J?·'IC: OJ .s:Ht-03 
1'J J.3 -90.0 o.o 2~'1'4 .J47E OJ ~101 ,J07E ·-OJ • .;ssE-o3 es J.i. 45.0 o.o 3~?7 .45-~[ o::. 2no •Ult: 03 .C!.7£-03 
86 J.& o.o o.o 3.!.10 • ·t07E ·03 312';' ··t-12£ 03 .?:?E-03 81 3.£ -4s.o o.o 3117 ,-H1C OJ ~~3J .371C: 03 ,7C3C:-03 
75 3.9 o.o o.o 3410 .4S7E·03 2N? • .Ut.E ··OJ ,073E-03 104 4.2 o.o o.o 314[, .-1lt.E 03 2705 .:rn2c: o:s .797E-0'3 



SAHF'LE 
r-'T 

~ 
11 
H 
17 1e .... 
~3 
24 
:?5 
26 
"t:.' j() 
31 
J:! ..,.., 
j7 
?S 
39 
40 
41 
H 
47 
4B 
49 
50 
'56 
57 
5S 
57 
.!.O 
67' 
6B 
'~ 70 
75 
76 
17 
73 
79 
85 
86 
87 
95 

104 

RUH I :;:47 

VEL. AT :::TACK HT 
EXIT VE:L. voL. now 
COURCC STRE:HGTH 
DACKGROUHD 
CALltRATIOtt rACTOR 
CO: FLUX 
CTACt: HC:IGHT 
:::TACt~ DIAMETER 
v ,., 

<t:tt> 
.l 
.? 

1.: 
1.:? 1.: 1.s 1.s 1.s 1.s 1.s 1.c 
1.3 1.e 1.s 1.e 
2.1 
~.1 :.1 :.1 
2.1 ::.4 ::.4 
2. 4 
2.4 
~.4 

~:~ 
~:2 j:o 
3,0 
3.0 
3.0 
3.3 
J.J 
:! .J 
J.J 
3,3 
3.t. 
J.& 
3,(, 
3,9 
4.2 

y 
01) 

o.o o.o 
15.0 o.o 

-15.0 
~o.o 
30.0 o.o 

-30.0 -.so.o 
.!.O.O 
~o.o o.o -::o.o -.:.o.o 
~o.o 
30.0 o.o 

. 30.0 -.so.o 
.!.O.O 
JO.O o.o 

-30.0 
-.!.O.O .so.o 
30.0 o.o 

-30.0 -.so.o 
45.o o.o 

-45.0 
·?O.O c:o.o 
45.0 o.o 

-45.0 
-90.0 

45.0 o.o 
-45.0 o.o o.o 

~ 

<tt> 
o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o o.o 

CTACK t1 
ttODC:L 
1.4.S H/S .co H/C 

• 1::E-03H3/S 
olOtlO.!. 
.4?E•Ol 
.43[ 02 

f'ROTOTYrt 
15.45 H/S 

0.77 tt/S 
.12EJO";:tt3/S 

.400£103 <CHIS> 
4C.01 CH 144.03 tt 

1.JO CH 4,14 H 
RAW 

<AREA> 
.!.52 

1:!0';' 
1527 
10';'2 
1n1 
1.S.!.? 
21-15 
245J 
2H·\ 
1N7 
2023 
25.S2 
~05'7 
2744 
Z:!l~ 
2152 
:!703 
J05? 
24:'Cl 
24'7 
2535 
3055 
::!:~ 
3057 
:s4~ 
:;:535 
2950 
3249 
3079 
2531 
2044 
~~~g 
21.!.t. 
21l.7 
2025 
::0J2 
2747 
2112 
2803 
3000 
2G73 
2757 
273.!. 

COHCCNTRATION 
<OH/ttaa::> 

.2s2c 04 

.10'7E OJ 

.150C 03 

.21::£ OJ 

.217C OJ 

.17':'E 03 .zsu: OJ 
·~!~E-0~ ........ c: o ... 
·~~~E O~ .......... [ o ... 
.JUE o:: 
.J59C 03 
.J41E OJ 
.2.!.lt: 03 
.252£·0';: 
.:H7C 03 
• ~~~E·~O~ 
• "", t: o ... .J0-4£ ·03 
.JtOC OJ 
.JCCE·OJ 
.'111[ OJ 
.JO?E-03 
.::11c 03 
.::10£ ·OJ .:snc OJ 
• 410E ·OJ 
.J92C OJ 
.30';'£ ·03 
·~~?t: o~ ,..,,..,£ ·O .. 
.3441:· 03 
.::54£ 03 
.254EOJ 
.JSU 03 
.305[ OJ 
.::42£ OJ 
.24.!.£-03 
.J50t:· 03 
• :rn1E-03 
.J31[0J 
• Ji'tE OJ 
.J40C OJ 

~HACK t2 
ttODt:L 
1 ·H "<E •'-'• H.1""' .1JE·03H3/!# 

.SJCIOS 
•UElO~ 

rROTOTYrr 

1s. ~~ "":~ c., ... "' ... .12£ l·03HJ/S 

....... c: o ... .4oottoJ <CHIS> 
40.01 Ctt 144.0J H 
1.41 CH 4.23 H 

RAW 
<AREA> 

"'n' ........ 
04? 

1107 
15.!.4 
1504 
1350 
1059 
2141 
211.!. 
15'73 
171.!. 
227~ 
255., 
2422 rnn 
1057 
2500 
~~~~ 
H5i 
~~~~ 
:!?Z1 
2741 
2199 
2240 
2G.!.4 
:?l.6 
2754 
2:00 
~C"t:'t ........... "' 2023 
2435 
1 ....... , ,, 
lC.!.O 
252? 
2n1 
2411 
1745 
~i~S 
~:S~5 
2.!.H 
2-12.!. 

CONCt:ttTRATION 
<Gtt/ttiiJ> 

.257t: M 

.1osr o:s 

.1Blt: OJ 
.207E 03 
.21oc o:s 
.177E OJ 
.219[ OJ 
.209£ OJ 
.2C5t: OJ 
·~HE o~ .......... c o ... 
.JOOE· 03 
.:HCC O:! 
.J2?E OJ 
.251[·03 
.2·HlE-OJ 
.:HOC 03 
.370£ OJ 
.JMt: OJ 
.2';'0£ ·03 
.30·1C 03 
.J7';'E·OJ 
• 11011: o;:i: 
.J74E 03 .zcnc: OJ 
.JOJE-OJ 
.3.!.JC 03 
.40.!.E OJ 
• J7i.t: o;:i: 
.2?7E OJ 
.:HOC: OJ 
,JOSE 03 
.JJOC: 03 .2,oc o:: 
,:;:.,.;•r O:l 
.JHE ·OJ 
.J7::!t:·OJ 
,J27E·Ol 
.2J3E·-O:l 
.340C·OJ 
• 3.!.0E ·03 
.315C OJ 
.3.!.0E OJ 
.J:!?E·OJ 

::TACK tJ 
MODC:L 

RAW 
<AREA> 

r·ROTOTYrt 

CONCCNTRATIOH 
CCH/t1**3> 

17JfT1 TE3T NO, M~47S 
40:1INr8LE2491:17r290 

TOTAL cone. 
< Ott/11UJ > 
.5o~E-O~ 
.::?lSE-03 
• 311C:- OJ 
.420£-03 
.427£-03 
.J5'5E-03 
,SOOE-OJ 
.SC6E-03 
.SClE-OJ 
.4:!2E-03 
,4£.lE-03 
• .!.22£-03 
.70t.E-OJ 
• .!.70E·03 
.512E-03 .soot-OJ 
,i,O::'E-03 
, :;'.!.7£-03 
.741E-03 
.S?4E-03 
,t,14E-03 
.7.!.7£-03 
.C1SE>OJ 
.7.!.JE-OJ 
,t,OCE-OJ 
• .!.lJE-03 
.nsr-03 
.023E-03 
,U.CE-03 
• .!.Ot.E-OJ 
• 704E·· 03 
.7:32E-OJ 
.l.7SE-03 
.4'i'4E-OJ 
.SOJE-03 
.t.?7£-03 
.757E-03 
.669£-03 
.470£-03 
.t90E:-03 
.749E-OJ 
.Mt.E-03 
.7:!4E-OJ 
.6t.~E-OJ 

et 
I 

V1 
0 



RUH t :!50 .,:;o::srr, Tt::iT tlO. t1C4751 
STACK 11 STACK t::! STACK tJ 40ZrIHr~LC::!SO!l17r19C 

HODEL rROTOTYPE HODEL rROTOTYPE HODEL rROTOTYPE 
VCL. AT STACI< HT 1.4t. H/C 15.45 H/C 1.4t. H/S 15.45 H/t 1.4:. H/S 15.45 H/C 
CXIT VEL. .SO H/S 0,77 H/S .cz H/:: 0.13 H/: .';'4 HIS 7.SO H/S 
VOL. rLOW .1::!E-OJHJ/C .1::!ElO'lHJ/C .l'lE-03113/!:: .1ZC:lOJHJ/S • 1 JE · OJHJ/!:: .1::!E·t0'3tfl/C 
COURCE STREttGTH .10EIO.!i .s::E:os • Jt.E·: OS 
l'!ACKGROUHD .s:.c:o:s .zu::oJ .14C:IOJ 
CALI~RATIOH FACTOR .4JE-02 .::!JE-02 .1~E·02 
SO::! FLUX .400CIOJ <Gtt/S) .4001!:103 (GH/C) .5SOCI02 <GH/C) 
CTACt: HEIGHT 43.01 CH 14-4.0J " 40.01 CH 1-\4.0'l " 40.01 CH 144.0'l " STACK DlAHtTCR 1.JC CH 4 .1-'\ " 1.u CM 4.ZJ " 1.32 CM ~.9.!t M 

CAHPLE "' y z RAW COttCEHTRATIOH RAW COHCEHTRATIOH RAW COttCEHTRATIOH TOTAL cottc. 
PT n;t;> 00 Ot> <ARCA> <GH/Htll:J) <ARCA) <GM/H*~J> <ARtA> <611/Htt.3) <Gt1/11UJ) 

1 Z.? 2-tO.O o.o on .47'7E-O-t 4';''i' .411E: 04 4S'i' .t.1t.E·OS .950£-04 
2 ....... ::!25.0 o.o 904 • t.J7E· 04 G09 .s:.:.c 04 scs .05?E· 05 .12flE-Q3 .... , 
J :.1 210.0 o.o 10:.3 • 7S'7E ·O·~ 

, ..... .t.55E-04 t.55 ,'JNE-OS .1'51E-OJ 
5 ...... 1co.o o.o 145C .1351: OJ 1040 .u;oc OJ 10:.t .11cr-04 .270E-03 .... ' 
6 "' ... -. ~ 1~5.0 o.o ll.69 .1:.t.E-O'J 1:?·'5 .14t.E O'J 12?'0 .222E·04 .'J34E-03 
7 2.7 150.0 o.o 1C5'i' .1'i'5t O'J 1-417 .1;-oc OJ 140l. .25?[-04 .JS'1E-03 
D 

§:~ 
lJS.O o.o 20;'4 .22'7E ·OJ ll.20 .200E OJ 1'705 .J02E-04 .4S7E-OJ t::I 9 1:0.0 o.o 22'i'5 .2:.0E-OJ 1SJ1 .22Ct OJ 19:!;' .J44t-04 .'522[-03 

10 1os.o o.o 2446 +2DJE-OJ 1'100 .250E-OJ 20?l. .J7'7E-04 .570£-03 I 
11 ~.7 ']0.0 o.o 2[,.!.CJ .:n:.r 03 :rn'i' +270[ OJ " ....... .., .42JE-04 .tJ;'[-03 VI 
12 2.7 75.0 o.o 2337 .J41E-OJ 2:HS ,'JOOE OJ 25o4 • 45l.E-04 .6S7E-03 ..... 
13 ...... to.o o.o J013 ,Jl.7t OJ ~s:J .J25t OJ 2700 .4'i'SE-04 .74::!E-OJ ... t I 

14 ~.7 45.o o.o JOtH .J70E OJ 2571 .JJ2E OJ 27t.2 .sosE-04 .7.!aOE-03 
15 .... .., JO.O o.o 3150 .JC'i'E-03 :ll71 .J4t.C OJ :CC3 +52?E-04 .1CCE-03 .... , 
16 ... ..., 1s.o o.o J04l. .J'72E OJ 2Sl.O .J'JOE-OJ ,.,..,...,ft .S01E-04 .753E-03 -. , "''WU 
17 2.7 o.o o.o 2Nt. .J'57E OJ 2-'\l.J • Ji;'[ 03 '2G~"J .4C7E-O-t o7:!3E-OJ 
lS ... ..., -1s.o o.o 2~09 .Jl?E OJ 21JO .2nE OJ 2170 .J?lE ·04 .629E-03 _., 
19 ... .., -::o.o o.o 2550 • 2';'0[· 03 2070 • 2t.4C: OJ 2255 .400[·04 .tOJE-OJ 
20 ~:1 -45.0 o.o 2275 .25'7E OJ 1030 .220E ··OJ lNS ,J40E-04 .S20E-Q3 
21 2.7 -t.o.o o.o :107 .232[·03 ll.C' .Z071: 03 1000 .::ot 04 .4'71£-03 
22 2.7 -;os.o o.o 1340 .1'i'2E 03 1427 .1'71E 03 1501 .:?~:;:![ 04 .3:J9E-03 
:?3 "' .... -?o.o o.o 1321 .114E OJ ?~.!, .1011: 03 ....... .1l.1E 04 .z:ac-03 .._•I ,, ... 
24 2.7 -1os.o o.o 1575 .1S2E OJ 1172 • llliE 03 1224 .207E·04 .309E-03 
25 ....... .... , -120.0 o.o 1304 .124[ 03 9"' ... ...,, • UOE 03 1010 .H.?t:· 04 .::!50E:-Ol 
27 2.1 -150.0 o.o lOCS ,;'';'0[ -04 702 .liNE··04 ;'04 .10'i'E ·04 .1S9E-03 
2E ...... -ll.S.o o.o fJl.:! .t.OliE- 04 5 ...... .5211:04 504 ,;oOJE·OS .12ot-o::. ..... , I I 

30 2.7 -195.0 o.o no .:H?E 04 :1s .2t.SE 04 J41 .:O?E-05 .l>23E·-04 
31 2.7 -210.0 o.o '705 .221£-04 JlO .lOSE-04 274 .2l.OE-OS .UJE-04 
32 ...... 

"- t I -::s.o o.o ~71 .171[ 04 JO;' .14ZC 04 235 .1CSE· 05 .3J1E·01 
J·J. 2.1 -240.0 o.o fill. .COJE ·05 2~0 .070E 05 223 .1t.2E OS .1?'1£-04 



RUU t :'51 t7JrT,Tc:r ttO.HD~,'5 
STACt~ t1 STACI'; t::! STACK t3 40%1IH,llLC:51::1,.1~c 

HODtl F'ROTOTYF't HOD CL PROTOTYPE HODEL f'ROTOTYF·E 
VtL. AT STACI'\ HT 11·H, H/S 15.45 H/S 1.4.!. H/S 15.45 H/S CXIT VEL, .CO H/S o. "7i' tt.,'S .0.2 H/~ 0.7~ H/: VOL. rLOW .1::E-o::n1::v::::. .1::c:o:stt3/C .13E O:SHJ/:::;. • 1 :::t I O:SHZ!S !:OURCE ::lTREtfGTH .10EIO.!. .5:st:os llACt;GROUHD .49C:I03 .?~[10'.:! 
CALl~RATIOH FACTOR .4:SE-02 .Z3E 02 zo: rLUX .400tl03 <GH/S) .400CI03 <Gtt/S> STACK HEIOHT 40.01 Ctt 144.0:S H 40.01 CH 1H.O:S H STACK DIAHCTtR 1.::rn CH 4.14 " 1.41 CH 4.:::z H 

!:Attf'LE v y .. RAW COHCEUTRATIOtt RAW COHCEtHRAT I OH RAW COttCEHTRAT I OH TOTAL COHC. rT uSo 00 (tt) <ARt:A> <GH/M**:S) <ARC:A) <GM/Hll:*:S> < AF:t:A> <GH/11**3> <GM/HU'.3~ 

~ 2.7 ::: 10 .o o.o ....... .453E 04 .,, .. .3lHE 0·' .!330E-04 , I_, .,..,, ...... ::::s.o o.o 071 .571[ 04 43S' .~O.!.C: 04 .10.!.E-OZ .... 1 

J "' ... :::10.0 o.o ......... • n:::c: oi 5"'"' .t.HE 0·1 .135E-OJ .... , 
1159 '"' 4 ..... 195.o o.o .101t: OJ 6~~ .O.!.OC: 04 .107[-03 .... , s ..... 100.0 o.o 1::u .1Z?C OJ .111[ OJ .NOE-03 

~ t~ 
ll.5 .o o.o 151.!. .1'59[ 03 10.!.0 .130[ 03 .~~7E-0'3 e 150.0 o.o 1733 .175E OJ 127lt .1t.7E 03 • 3.!>ZE -OJ 135.0 o.o ZOU .::!34C 03 1517 .201t 03 .Ut.E·O'Z , 

Iii 
1:!0,0 o.o 2200 .::!70E OJ 1 .. .,. ... .235E OJ .SOSE-03 t:1 , .J• 

10 105.0 o.o Z503 .J04t: OJ 1 (\ "" .~.!.SC 03 .S.!.OE'. 03 I ,..., .... 
11 ?O,O o.o ::!JU .:7~E 03 177.f; .2JCE OJ .S14E-03 VI 12 75.0 o.o ::!'749 • 371C OJ ,,..,~ ... .32JC OJ • tt;>.~E-03 N .... ...,, w 
1: ~o.o o.o 314.f; • ·'01E OJ :s:.o .34?E 03 .7SOE-03 
1~ 4'5.0 o.o 3~:!0 .427C OJ 2710 ,J71C OJ .ncr-o:s 15 ::o.o o.o ::u~ ··H::!E OJ """~"' .JC?E OJ .c:aE ·03 ..;..uw1w 
H 1'5.0 o.o '3'525 .450C OJ 2939 .403[ OJ ,Cl.tE:-0:?: 17 o.o o.o 353& .4t>OC 03 2754 .405E OJ .3~SE-03 18 -15.o o.o ~7t4 .JUE OJ :!107 .zosc: 03 • .!.::!CC· 03 19 ·30.0 o.o ::o::rn .::est o:s 2-!l?4 .:HOE OJ .725E-03 20 -45.0 o.o 2:.Jc • 3::!-1[ 03 2124 .ZOCC: OJ • .!.l:!E:-03 
H ·:io.o o.o 2475 .JOOE OJ 1 ?:.o ,:;::,4[ OJ .S~4E-03 

Ej ~.7 -75.0 o.o Z1H .::!49[ 03 1~5-~ 1221[ OJ .4:'0[··0:! ...... 10.0 o.o 1072 .:ocE o:s 1J'i'S .10-'IE ·03 .3'7:'.:E-03 ... , 
24 "' ... -1os.o o.o 1l.7C .1 nc: o:: 1 ........ .HOC: OJ • 3::9E· 03 ..... , ........ 
25 ~.7 -120.0 o.o 1421 .140E OJ tt.4 .123[ 03 .2:.::E-03 
~* 

...... -135.0 o.o 1250 .114C: OJ 314 .tO::!C: OJ .21:.E-03 .... , 
5a 2.1 -1so.o o.o 10S~ ,051E 04 ~24 .74?£-04 .l~OE-03 2.7 -1~5.o o.o ?04 • ..'.21C: 04 4'73 .5~JC: 04 .UCE-03 30 2.7 -1?5.0 o.o !i'J? • J11E 04 Z?S .2::JZE 04 .574E-04 31 ..... -:10.0 o.o ..'.42 .22sc 04 240 .20.1c 04 .-'l2'JE-04 .... , 
3"' ..,. ... -::::s.o o.o S"'" .1..'.0E 04 20J .15::![ ·04 .312£-04 ... .. ,, ,, 
3; ..... -240.0 o.o 555 .n7c os 1~7 .101c 04 .194£-04 .. ~ 



r~UH t ::::s:::: 30SrT, TE!H HO. rc::cs 
CTACt'~ t1 tTACt~ t:::! CTACK t3 100:,1tt.DLC::::s:::1,,1~c 

HDDE:L rROTOTYF'E HODEL F'ROTOTYF'E HODEL f'ROTOTYF'E 
VEL. AT !:TACK HT 1.35 H/t 1-'l.CJS t1/C 1.JS 11/t 14 .S'S H/C 1.35 11/::i 14.CJC H/::: 
CXIT VEL. 1.01 11/t 1'i'.'i'O tVt: 1.04 H/S ~O.l'.i' H/S 1.'7'1 H/::: ::::::::.on HJ!l 
VOL. now .27E·03HJ/t .27EtOJl13/C .:!'JE 03H3/~ .~?C,OJH3/~ .~7t: OJH~/~ .::::::'t:IOJHJ/C 
:::ouRCE STREttGTH .lOEIOt. .53[105 .:::.c:os 
f.ACt'~GROUt4D • UC I 04 • .!.?C:IOJ .t7CtOJ 
CftLIDRATIOH FACTOR .42E-02 .::::::::c o:::: .1sc o:::: co: nux .OSOC:IOJ <GH/C) .105Cl04 < 011/C > .::::::::OtlOJ (611/t) 
:::TACt: HEIOHT J?.1:::! CH 117.3.!. H J'i'.12 CH 117 .3.!'. t1 J'i'.12 CH 117.3.!'. tt 
STACr. DIAttl:TtR 1.JC CH 4.14 11 1 • .u CH 4.~J 11 1. 32 CH i.CJl, t1 

CAHPLE " y ... RAW COHCEHTRATIOH RAW COHCEHTRATIOH RAW COHCEHTRATION TOTAL CONC. 
PT n:tt) (t1) dh <ARCA> <GH/H**J) <ARCA> (611/HUJ> <AP.CA) (GH/11t*J> <Gl1/H*t3) 

1 2.7 :?40.0 o.o 1177 .U'7E ·04 054 .::::SSE 04 ?04 .7COE·OS .50JE-04 ... ...... ::::::::s.o o.o 1 ........ .::::::::1co4 702 .3::::cc 04 4;'6:: .705['.- 05 , .!.4DE-0-1 ... .... , ..... , 
J ... ... ::::10.0 o.o 1::::01 .1C2E ·04 'n.!. .J47E 04 ?St. .%2E 05 .~2BE-04 -·, 4 ...... 1~s.o o.o 1310 .::::cc: 04 10:::!4 .513[ 04 1141 .15CC> 04 .999E-04 ... , s ...... 130.0 o.o 1410 .44CE ·04 10?5 • .!.21[ 04 1""'"" .202[ 0·4 .127E·-03 ••11 ... , ... 
f, .... ... H..5.0 o.o 1407 .444C 04 11.!.0 .12oc 04 13l.4 .2J3C· 04 + 140E>03 .... , ... 2.7 1so.o o.o 14.!.~ .S22E 04 1215 .003E O·t 1510 .202E 04 .1~1E-03 s ...... 135.0 o.o 1514 .scsc 04 1"""" .?07C 04 1.!'.02 .31JC· 04 .lCOE-03 0 ... , •Ulol I 'J ..... 1:0.0 o.o 15.!.-4 • .!'.SOE 04 1334 • 'i'04E O·'l 1715 .3.!.1E 0·4 .179E-OJ _,, 

10 ...... 105.0 o.o 1.!.31 .nee 04 HSO .11::'C OJ ltlSS .3?7E> 04 .::::31E-03 V'I ........ 
11 "' ... ';'0.0 o.o 1313 .J21E 04 1051 .S54E 0·1 1434 .25.!.E-·O·'l .113E-03 w -. ~ 1:::: ...... 7.5.0 o.o 1770 .S'::!OC 04 1550 .1::s1c 03 215& .4S'CC· 04 .273E 03 .... , 
1::: ........ .!.O.O o.o 1700 • '>'33E 0·1 1570 .135[ o:: ::!75 ,53CE 04 .::::CJE-03 _,, 
14 ....... 45.0 o.o 1C1G .o:cor 04 1.!.13 .1.ur OJ ""'.,..,." .SS?C 011 ,:;:'JSC· o:. .... , _.., .... "" 
15 ...... JO.O o.o 101~ .':COE ·0·1 1:.::::0 .H:;:E 03 2H5 .575E <H • 2?~C -0.3 ... , 
16 ...... 15.0 o.o 17C2 .r3.!.C 04 157S' .13.!.C: 03 ~3l.: • 5.!'.CC· 04 • 2Cl.t:-03 .... , 
17 .... o.o o.o 17.:.1 .S'OOE 04 1570 .135E 03 :;:~oo ,SCOE 04 .:::::J4E-03 .... ~ 
18 ...... . 15.0 o.o 1.!.20 • 723[ 04 1.., ...... .105C OJ :!O:!~ .453C· 04 • 22::£~-03 ""'•' .,,,, 
19 ....... 30.0 o.o 1 "'" .023E 04 14.!.J .110E 03 ~~:o .s::::oE 04 .252E-03 ...... , ..,,.., 
20 ..... -45.0 o.o 1.!..!.7 .7CSE 04 1304 .10.!.C 03 2044 .4.!.1[ 04 .::::31E-03 ..... , 
21 ...... ·~o.o o.o 15.!>7 .~5·•E O·• 1315 .9SSE OJI 1005 .40CE-04 .202E-OJ -·, ....... ...... .. 75.0 o.o 1 ~.!.2 .51.!.C 011 11.'...!. .72'>'C: 04 1.'..10 .::asc: 04 .15.!·E o::: ... _ 
~'J 2.7 -10.0 o.o 1434 .400£-04 1130 • .'..CGE O·• 1515 .274£-04 .146E-03 
24 ...... -105.0 o.o 135~ .301[ 04 1060 .5..'..CC- 04 1331 .::::::::::::c· 04 .117£-()J ..... , 
:?5 ...... -120.0 o.o 1330 • 34JE 04 1001 .470E 04 1 ........ .202£ 04 .102£-03 .... , .. , . 
27 .... .. -150.0 o.o 1:::::rn .::::::::3c: 04 'i'OO .325C 04 1027 .1:::!0E 04 • 6£.CE:- 04 ...... , 
:;:3 ...... -1~5.0 o.o 1211 .107[ 04 'J44 .J'i':::!E 04 '109 .004E-05 • .S60E-04 ... t I 

:?9 ...... -130.0 o.o 1103 .151E·04 ......... .:S.!..'..E 04 357 • .$30E··OS .scoE-o4 .. _, # .. # 

JO ..... -H'S.O o.o 11C5 .153E 04 c::::o • 204C 04 ......... .S50EOS • 412E··O 1 ... , ....... 
:u .. ... -210.0 o.o 1133 .C52E OS ...... , .137E O·• 757 .275E ·05 .251E-04 .... , , , w .., ..... ...... -z:s.o o.o 1120 • .!.Clt 05 n~ • iu.c: 04 740 .::::l.SC· 05 .::::21E-0'1 Jj ...... # ...... -No.o o.o 1150 .107E-04 057 .2.!>0E 04 7~? .::::JSE · 05 • 3?1E-04 .0.. I 



RUtl t ::!53 305fT1 TE::::;r NO. HC::!:JSr !:TACK tl. !::TACK t: CTACt~ t3 40:titltELC25Jl!17,1~C 

HODt:L rROTOTYF'[ t10DCL PROTOTYF'E HODEL rRDTOTYP£ 
VC:L. AT tTACK HT 1.35 H/S 14.90 11/C 1.35 11/C 14.~C H/C 1+35 H/ 14.90 11/C 
C:XIT 1J[L. .oo H/!:: C.77 tt/S .cz tt/S ·o. 7J tt/~ .'i"' H/ -;-.so tt/S VOL, now .12E· 03t13/!:: .1::!C:l03t13/C .1 JE o:rn;vc .1:c: I 03t13/C .13t: 03H3/ .1::!Cl03t13/C 
COURCE STRENGTH +10El0~ .SJ£10S .3.!.E::lOS 
l'ACKGROUND +40Et03 .1:c::·oJ • .!.7EI03 
CALl~RATlON rACTOR • 4'.:C 02 +::!::!C: O::! .1sc: 02 
!::02 FLUX .400£103 <CHIS> .400£103 <GH/::.i) .:ssoc:o: <OH/S> 
STACI': HCIGHT 3?+1: CH 117. 3t. 11 3S'.12 CH 117.3[, 11 34;' .1: CH 117.3l. 11 !:TACK DIAHCTER 1.30 CH 4.14 l1 1.41 CH 4.23 11 1.32 CH 3.fJ~ H 

SA HP LE x y 
(~) RAW CONCCHTRAT I Ot~ RAW COHCCHTRATIOH RAW COtlCCNTRATIOtl TOTAL COtlC. PT o:H> ( 11) <AREA> <OH/H*:l:3> <AREA> <CH/11**3> <AREA) <OH/H:::t.3) <GH/H;tJ> 

1 ....... ::!40.0 o.o Ct!,~ • 53-1C: 04 434 , ·113E 04 ~51 .oooc:oo .~47E·O~ 

~ 
"' ., 2:::;. 0 o.o 100.!. .7::.!.E 04 5.!.0 .50?E 04 ~02 .OOOEIOO .133E-03 ..... , ....... :10.0 o.o 1140 .?35[ 04 . ..,,, .:::soc: 04 ;'t.,l., .175C 05 .1COE-OZ .. . , ,., ... ., ..... 1'.i'5.0 o.o 13'i'1 .120E·O'l '.i'OO .114E ·03 1043 .t.75E 05 .24SE·-OJ -·, 5 ...... 1co.o o.o 1575 .153t 03 11.!.7 .13:::c: 03 1250 .10.!.C:· 04 .302£:-0Z , 
~:~ 1.:.s.o o.o 1704 .103E·03 141'>' .171E 03 1401 .147E 04 • 3.!.GE-OJ ., .. 150.0 o.o :!033 .21or 03 1.!.57 .2o:c 03 1702 .2ou::- 04 .440E·03 0 ij 135.() o.o 220~ .242E 03 1045 .227E 03 1'753 .232E 04 .4?2E-03 1:::1 9 120.0 o.o 24U .271[ 03 2057 .2ssc: 03 22~..t .2tac 04 ,S54E:- 07! I 10 105.0 o.o 2~25 .301E-03 ~2-;'5 .2o~E 03 2·132 .:HOE ·04 .. HOE-OJ VI 11 «;>O,o o.o 1023 .1ccc: 03 1 ~2.!:. .172C: 03 1533 .1s.:.c:· 04 .Z::'t..E'.-03 +:--12 2.7 7.5.0 o.o ~0~4 .334E 03 2-\"Jl ,J12E 03 2707 .3t.OE·04 .l.OJE-OJ 13 ~.7 .!.O,O o.o 3077 .::t.u: 03 ~71~ .3UC: 03 2CJ79 • ·'117C: 0·1 • 747£:· 03 14 ~:~ 45.o o.o 3152 .JnE 03 ~7?-4 .352E 03 3032 .427E ·04 .7~7£-03 15 30.0 o.o 3142 .J7~t o~ 2791 .351C 03 3071 .434[-04 • 7l..t!E- OZ: 16 ~:~ 15.0 o.o 2743 ,J4SE 03 257'.t' .323E 03 2004 ,J05E·O~ .707£-03 17 o.o o.o 2705 .:Hoc 03 ~57~ .323C: 03 ~7?~ .. 303[ 04 • 701[> 03 13 ~:~ ··15.0 o.o ~~03 .241E 03 1774 .21CE 03 1 ..... ., .200£ .. 04 •. ~nE-OJ I , , 

19 -:o.o o.o ~420 .273[ 03 205.:. .::!SSC· 03 ~2!.~ .200£ 04 .SSl.E-03 20 ~:~ ·45.0 o.o 2007 .225E 03 1717 .210E OJ 10.:.0 .21t.E·-04 ,457E-03 21 -to.o o.o 17S'1 .1C4C: 03 1H7 .171C: 03 153' .15t.t·04 .310E 03 2: 2.7 ·7S.O o.o 14?6 .142E 03 10?0 .12'>'E·03 1171 .?Ol.E·-05 .2SOE-03 
23 ...... -90+0 o.o 1301 • use: 03 ?05 .103C 03 70::' .'571£: OS .224E·03 .._'I 
~! ~:~ -1os.o o.o 1161 .753E·04 7-!.2 .OHE·04 010 .2~9E-05 ,102E-03 

§~ 
-1:0.0 o.o 1013 • 74.!:.[ 04 t.o:: .t.34E 04 .!,S: .OOOC\00 .13DE-03 n -135.o o.o C53 .522E 04 451 .435E 04 450 .OOOEIOO .S'57E-04 
-1so.o o.o ...,,, .400[ 04 357 .:u:c 04 31.!, .oooc:-:oo • 711E-04 , ...... 

~3 -1.s5.o o.o 701 ,JOOE 04 ~7~ .JJ1E·04 ......... .OOOE l·OO .~40E-04 ....... 
2~ -1eo.o o.o G:.::1 .19.!.C: 04 31:! .::!53[ 04 11)'7 .oooc::oo .Hc:.'E-01 
:so ·115.0 o.o 540 .027E·OS 12.!. .7C?E 06 0 .OOOEIOO ,?O.SE-OS 
31 -210.0 o.o 490 .:.:::sec: os C7 .OOOCIOO 0 .oooc:oo .23EE-05 'T"\ -~2s.o o.o 4.!.7 +OOOEIOO 60 .000£100 0 .OOOEIOO ,OOOEIOO 33 ..... ·240.0 o.o 4 ...... .OOOC:IOO f35 .1 ?7£: 05 0 .oooc:oo .1~7E:-OS .... , , .... 



RUH t 25-1 30SrT,TE!:,;T tlO. rr.:rns, 
:::TACK t1 :::TACt: tz CTACK 13 100%1IH1DLC254::17,~70 

HOD[L rROTOTYPE HODEL f'ROTOTYP[ HODEL f'ROTOTYPE 
'!CL. AT t:TACK HT 1.12 H/::: 1~.J" H/~ 1.12 H/::: 12.:.u. H/C 1.12 tt/ 1~.~~ tt,' C:XIT IJEL. 1.01 H ,,.. l'i'.'>'0 H/C 1.04 tt/S ~O .. 3? H./S 1.'i''J H/ :?2.00 H/ , ... 
1.'0L. FLOW • 27E-OJH3/C .27El-03HJ/C .29£ 03H3/C • 2?1: ·: O~H~/S .27£ 03HJ/ .27c:o::tt3/ ::::OURCC ::::TREt~GTH .10EIO~ .'53£105 .3~EIOS DACt;GROUtlD .'i'1c10::: o4CClOJ .~JC :03 CALIDRATIOtt FACTOR .42E ··02 .22c 02 .1sc -02 t:02 rLU~ .csoc10: <GH/:.#) .105C:l04 <GHI:::> .220tlOJ < CH/C) 
CTACt: HEIGHT J'i'.12 CH 117. J~ H J'i'.12 CH 117.J~ H J'i'.12 CH 117.Jt. t1 STACK DIAHCTCR 1.30 CH 4.14 H 1.·H CH A .. 'Y tt 1.32 CH ~.4][, H ... , ..... ..,, 

::::t.HF'LE x y .. RAW COHCCHTRATIOH RAW COHCEtHRATIOH RAl.I COHCEtHRAT I OH TOTAL COHC. F·T oao 01) <tt> <ARCA> <GH/H:ltt.J) <ARCA) <GH/tt:=:J> <ARCA> <GH/H:l::t.:D <Ot1/H-=:t.J> 
[, • .s o.o o.o 1073 .21';'£ 04 75ti .4JJE 0-~ ..SO'J .o7CE·05 • 740E-04 

11 .9 o.o o.o 1271 .4C3C 04 11t.'i' • ion: OJ 'i'M .1nc 04 .175£-0J 17 1.2 o.o o.o 10~1 .203£ 04 ?l'i' .717E · 04 ... ,, .114£ 04 • lOJE·-03 ,..,., ::4 1.5 o.o o.o ucs .7l.S'C 04 1:030 .17?C 03 1 "'"""" .::s-01:-04 .2CSE-03 ..... _ 
:!O 1. :J ::o.o o.o 14':7 • 7CSE O·• 1:.so .1C::E OJ 12~5 • ::C-4E··0·4 .2tl?E-03 g 1. c o.o o.o 1520 .c::;oc 04 1734 .l'i'SC OJ 1320 .:o;:n:· 04 .::rncc-03 

LC ::o.o o.o 14'72 .77';-E 04 1.!.05 .t:'SE 03 1250 .2C2E -04 .201E-03 :rn :: .1 JO.O o.o 1527 .c2sc 04 1703 .1 'i'OC: 03 1 '"'"" .. • ::c;;-21: 04 .:::o::c-oz ..... , 
J~ 2 .1 o.o o.o 15~.,. .CC1E 04 1 ... , ft .::oor oJ 1330 .J07E-0·4 .J19E-03 I WI 40 2 .1 . 30.0 o.o 1539 .cue 04 H.l.7 .1:::-~c 03 1293 .294C: 04 .::'7CE O~ 
4.!. 2.4 60.0 o.o 1407 .n::E 04 15'i'4 .173E OJ 11'i'O .2S'i'E ·04 .27.SE-03 47 2.4 30.0 o.o 1551 .csn: 04 1 ""'"C'.' .l'i'-1[ 03 12n .2?4C:· 04 .30'7E-03 , .. ., 
4S 2.4 o.o o.o 1542 .C45E 04 1715 .1nE OJ 12?5 .2'i'SE·04 .J06E-OJ 
49' 2.4 -30.0 o.o 144i'O ,77~c 04 1s:.c • ll-9C: OJ 12H .::~n:- 04 .:::'JE-03 

t:=' 50 2.4 ··60.0 o.o HH .nu ·04 1410 .Ht.E ·03 11J3 .::J'i'E-04 .241E-03 55 2.7 'i'O.O o.o 1317 .545[ 04 1295 .127C OJ Nl .1ou:o4 .1':«/C:-03 I 
s~ 2.7 oO.O o.o 1U5 ,7.\JE ·04 1507 .172E OJ 1157 .::4CE·04 .271E-03 \J1 51 ...... 30.0 o.o 1Sf70 .?0'>'[ 04 1..,.,, , 201C· 03 130~ .:??CC· 0·4 ,J~~E-0:? \J1 ..... ~ , , ... 
SS 

~:~ 
o.o o.o 1503 .?OOE 04 17~5 .l':''i'E OJ 131':' .J03E-04 ,J20E-03 

59 -:rn.o o.o 1571 .CC4C: 04 1l.SS .1c::c: 03 1290 .293[·04 ,JOOE·OZ 
&O -~o.o o.o H.!.3 .740E ·04 H32 .1-~0E ·03 1144 .2-~3E 04 .24oE-OJ 
(:,!. 3.0 'lO.O o.o 1325 .55.!.[ 04 12?9 .127C: 03 "...," .173[· 04 .200£-0:? ''"'"' ~:' 3.0 45.0 o.o 151 'i' .C15E 04 1.!.70 .10SE 03 1205 +2:04E-04 .2?3E-OJ 68 3.0 o.o o.o 1501 .C'77t 04 1715 .1?2C: OJ 12.!.1 .283[·04 .310£-03 69 3.0 -4'5+0 o.o 1'51'i' .C15E ·04 1521 .1t.2E 03 1203 .26JE-04 .270E-OJ 70 3.0 -?o.o o.o 1..,~, .:.soc 04 1" (, .122c o3 1007 .l'lt.E-04 .207E-0'3 .., , ... ......... 15 J .:s 10.0 o.o 1370 .,H,.t,E 04 141? • 146E·03 .......... .1Ct.E ·04 .226E-03 ,, ... n ~.3 45.o o.o 1507 .?'JS'[ 04 Hl~ .17/,[ 03 11.!.2 .24'l[· 04 .2C1E-03 
7S 3.J .45.0 o.o 15So .'.>'04E 04 152-t .1.'..2E 03 1"""'"' .21:.E 04 .200E-03 ..... ,,,,> ~ 
19 3,3 -90.0 o.o 141{, .t.77[ 04 12.!.0 .12u: 03 1013 .l?CC:· 04 .20'7£-03 C4 3.~ 70.0 o.o 1300 .:.2?E ·04 1301 .140E 03 '.i'?l .1?1E ·04 .222E-OJ cs 3.£. 45.0 o.o 151S .C1JC: 0-4 ll.2t. .11cc 03 117:: .253[· 04 .205£-03 Co J.6 o.o o.o 1:.21 .'i'SlE 04 1:0?7 .10?E ·03 12?0 .2nE-04 .J13E-O:S S7 3.6 -45.0 o.o 1553 .Cl.OE 04 14~4 .1s1r 03 1109 .25?[· 04 .Zl.JE-03 
BS J.6 -90.0 o.o 1U5 .702£-04 1 "'"'' .11~£ 03 lOJO .204£ 04 .207E-03 ........ 
94 3.S' 45.0 o.o 152/, .C24C: 04 1 ' ...... .17CE OJ 1 ll.!. .251E 04 .:?Cl.E-03 ...... , 
95 3.9 o.o o.o 1MS ,'.;'CJE-04 1G75 .1CGE ·03 1 "'"'' .212£-04 ,JlJE-03 4WtJ 
96 J.9 -45.o o.o ll.17 .'74.!.E 04 153{, .1t.4C OJ 1231 .273E· 04 .zct.t-oJ 

103 ... 2 45.0 o.o 1s:.s .OOOE·04 1.!.71 .1tl5E o:: 11'>"0 .2.!.:?E-04 .2?9E-0'3 104 4.:! o.o o.o il.52 • c;'?2C:· 04 lbl..7 .1C4C o:: 1"' t' .205£·· 04 .312E-03 ..... u 
105 4.2 -4s.o o.o 1~4S .'J03E 04 1S2'i' .lt.JE 03 12~1 .203E·-04 .:??OE-03 
112 4.5 45.0 o.o 151.!. .cue 04 1557 .1b7C: 03 11::.!. .~40t:· 04 .2nE-o:: 
113 4.5 o.o o.o 1~?4 .tOSE Ol 1700 .10'i'E OJ 1307 .27'i'E 04 .324£-03 
121 4.e 45.0 o.o 1509 .90CC:-04 ll.t.J .ltHt 03 1209 • 2.!.5[> 04 .301E-03 



RUtl t :!55 3C5rTrTE:::T NO, r.~3S5 :-
CTACt; 11 CTACt; t: CTACt; t3 100:,1N,DLE:55::17,:~0 

HOI•EL F'ROTOTYF'E HODEL F'ROTOTYF'E HOI•EL f'ROTOTYF'E 
IJEL. AT STACt; HT 1 • .:.c H/::: lC.54 H/C 1 • .!,C tt/~ lC.54 t1/C 1.l.C 11/C 1C.54 H/ 
C:XIT 'JEL, 1.01 H , ... , .. 1'J.?O tt/~ 1.04 H/C ~O.J? H/S 1.?? 11/~ 22.00 t1/ 
VOL, rLOW • :7E-03t13/S , :7C: I 03t13/C • 2?[·· 03tt3/S • :!t;'t:: o:Ht3/~ .27C·03tt3/C , 27E·I 03t13/ 
SOURCE 3TREHOTH • lOE 10.:. ,53EI05 .3.!.EI05 
[:ACt~GROUHD .64C:l03 .15C:l03 .13C: 103 
CALI~RATIOH FACTOR .42E-02 .::E o: .15E 02 
SO: rLUX .C50C:l03 <GH/C) .105c:104 < GH/C) .::oc::o3 <GH/C) 
!:TACt: MEIOHT 3?.12 CH 117.3.:. H 3?.12 CH 117.3.!. H 3?.12 CH 117.3.!. H 
STACt~ DIAMLTER 1.3El CH 4.14 H 1.-H CH !\ .~3 H 1,3: CH 3.t;'£. H 

~AMPLE y ., RAW COHCENTRATIOH RAW COHCEHTRATIOH RAW COHCENTRATIOH TOTAL Cot~C. 
f'T < uo (t1) di> <AREA> <GH/11U3> <ARC:A> <Gl1/HU3> < AF:C:A> <Gt1/H:n3> <GH/M:l:t3) 

t, .6 o.o o.o ~233 .21 ?E ·03 2275 .32CE 03 1~75 • ~31E ·04 ,,H lE -03 
11 .':' o.o o.o 2C~C .:r,-cc: o:: ~S'1~ .-13~C:· 03 2507 .:H3E-04 .elOE-'.:.3 
16 1.2 15.o o.o 5320 .625E 03 5n., .C?'5E 03 so::a .1.:.oE-03 .169E-02 
17 1 t ~ o.o o.o 5005 .sc::c: o:: '5471 .C23C: 03 471 !) .1sn: 03 .151!.E-02 
lS 1.2 -15.o o.o 4.Sl.1 ,537E 03 5030 .7'5.!.E 03 ·'35? .145E ·03 .144E-02 
"'"T 1. 5 30.0 o.o 5002 • .!..CS'C:: 03 ~"13.!, .r,-nr 03 5·152 .1C:E- 0'3 .184E-02 
24 1.5 o.o o.o 552.:. ,65'3E ·03 5""'"' Ill .?05E·03 '5457 .102E-03 .174E-02 
25 1.5 -:rn.o o.o 4.:.Ce .5·UE 0'3 4904 .n5r 03 4'317 .1-43E· 03 .142E-02 
29 1. s ..so.o o.o 5375 .632E OJ SOO:l .CC7E 03 4,.. ... ., 

,I .. .16t.E-03 .1.:.aE-02 
30 1. c ::o.o o.o 5?05 • 703(· 03 ~-:127 .S'71E 03 5510 .1C4E· 03 .1ClE-02 
'31 1.3 o.o o.o 51.,, 

..... \j uS~7E··03 5??1 .'i'0'3E 03 51?1 .173E 03 .174C: -02 
32 1 .e - 30 .o o.o 4' , ... \JUI .5::rnr o:: 4705 .717C: 03 4:!3S' , 1'\01: 03 .140E-02 
33 1.:? -·60 .o o.o '3421 .'371E 03 3321 .4'i'OE 03 2750 ,';'67E 04 ,?5SE-03 ~ 37 2.1 60.0 o.o 5500 • .!.4?1: 03 5934 .CS'5C: 03 5054 .1.:.oE- 0'3 .171E- 02 I 33 2.1 30.0 o.o 5003 .700E 03 .!,270 .NOE··03 5406 .100E ·03 .103E-02 
39 2 .1 o.o o.o '54.:.9 • .!.45E· 03 5670 .054C: 03 49C7 ,1{,.:,E 0'3 .166E-02 V'I 
40 2.1 ·-30.0 o.o 4~07 .540E ·03 4745 , 711E 03 41?0 ,lJ?E-03 .137E-02 °' 41 2 .1 -60.0 o.o '371'5 •. u1r 0'3 '3.!.14 .53.!.C: 03 3200 .105E· 0'3 .105r-02 
46 2. i .so.o o.o s.:.oo .~73E 03 .:.044 .?12E 03 5105 .173E 03 .17.SE-02 
47 ~.4 :so.o o.o 57'34 • .:.COE· 03 5S'S'7 .904C: 03 5234 .1 74E- 03 .176E-02 
43 2.4 o.o o.o 5., ... ., ... , .... • .:.1 ?E -03 53~0 .C07E·03 4723 .157[·03 .15SE-02 
49 2.4 -Jo.o o.o H52 .:S09t: 0'3 ~~~~ • .:.ss-c: 03 3S'17 .12':.'E· o:: .130C:-02 
50 

§:~ 
-60.0 o.o 35.:.6 • 3?1E ·03 .500E·03 3042 .??GE -04 • ??lE-03 

SS 90.0 o.o 47C4 .553( 03 5000 .751C: 0'3 4270 .142E· 03 .145E-02 
56 60.0 o.o 54.:.'i' .645E 03 5746 .066E-03 4?44. .16SE-03 .167E-02 
57 2.7 ::rn.o o.o ssc: • .!.60C: 0'3 57.:.5 .oicc: o:: 5017 .1.!.7t:· 0'3 .170E-O: 
SB ., ... ..... , o.o o.o 5177 .60'i'E ·03 5253 • 70?E ·03 4620 .154E-03 .155E-02 
59 ...... ..... , -30.0 o.o 441.:, .50·1C: 03 4324 .Msr 0'3 30~0 .12cc:-o:s .12t:E-02 
61 2.7 -70.0 o.o 2~72 .271E 03 23?2 .J46E 03 ~133 • .sc5E-o4 .636E-03 
66 3.0 90.0 o.o 4665 .S3CE 03 4053 .7~7C 03 4172 .130(·-03 .140E-02 , ... .,, 3.0 45.0 o.o 5340 • .:.:CE -03 54?7 .027E 03 4704 .1 S'i'E-03 .161E-02 
68 3.0 o.o o.o ~g~ .570E 03 4915 .742E 03 4"'"''"' .144(·03 .146E-02 ....... 
69 '3.0 -45.0 o.o .420E 03 ~~13 ,S35E OJ 3217 .10.:.E 03 .10.SE-02 
70 3.0 -90.0 o.o ~.!-57 .269E 03 '"''..,f'\1 ,346E 0'3 ~133 • .!.CSE-04 .6C3E-03 .:..w"'u 
75 3,3 70.0 o.o HSl .540E 03 4 ... .,.., 

11 .. • 71CE -03 4124 .137E-OJ .139E-02 n 3,3 45.0 o.o 5162 .604E· 03 5275 • 7';'3C 03 4591 .152E· 03 .155E-02 
77 J.3 o.o o.o 47113 .545E 03 Ut.C • .S??E 03 4127 .137E ·03 .133E-02 
7S 3.3 -45.0 o.o 3~30 .3t;'t;'E 03 '3-126 .507C: 03 304C ,t,'?OE-04 .101r-o: 
79 3.3 -90.0 o.o 2537 .2.SOE-03 ~JOO .3:3~E 03 2043 .t.SSE-04 ,659E-03 
es 3.6 45.0 o.o 4?35 .574E 03 4'744 .741( 03 4'3-H .14-'\E-0'3 .1-H-E-02 
06 3.6 o.o o.o 4:346 .49SE-03 4245 • .:.33E -03 ::76? .124E-03 .125E-02 
87 3.6 -45.0 o.o 353.!. .307E· 03 '3311 • rnc;-c: o'3 ""~.,"" '-'>, _ ,r,-nE- 04 ,973E-03 
95 3.9 o.o o.o 4053 .45.!.E-03 """"' ""'"'"~ .5nE-03 34 77 .115E-03 .llSE--02 

104 4.2 o.o o.o 4112 .46·1( 03 3935 .scsr 03 351.!. .11.!.E·· 03 .116E-02 
113 4,5 o.o o.o 4023 .452E-03 3007 .s.:.sE-03 3413 .112E 03 .113E-02 



RUH t :;:5,:. :05FTrTEST HO.FA25~ 
STACt~ U STACY. I:! STACK tJ 100ZtIH,DLC2561117,z70 

HODEL rROTOTYF't HDDCL F'ROTOTYF'E HODEL F'ROTOTYF'E 
VEL. AT tTACtt; HT 2.01 H/S ~2.25 H/~ 2. 01 H' .. 22.25 H/S 2.01 H/!J 22.25 t1/S ii w 
C:XIT VEL. 1.01 H/S 1';''.'70 H/!J 1.04 H/S 20.J? H/S 1."J? HIS 22 .oo 11/S 
VOL. fLOW .27E-0Jt13/!:: .27Et03HJ/S .2?E OJH3/S .2?CI03H3/t .27E 03H3/S .21c:o3t13/t 
COURCE :lTREtmTH .10E·t-OG .~3£105 .Jt.EIOS f:ACKGROUHD .ccc:o: ,.,CCIOJ .3JCI03 
CALI~RATIOH FACTOR .UE-02 .22£ 02 .1SE 02 
ED:! FLUX .C50EI03 CGH/S> .1ost:o4 <GH/S> .220[103 CGH/l:i) 
~TACt~ HEIGHT l? .12 CH 11;-.:u. " 3?.12 CH 117. J~ " l?.12 CH 11?.:u. H 
STACt~ DIAHtTER 1.30 CH 4.14 " 1,H CH 4 ...... " 1.32 CH :S •'JG 11 ..... 

CAHPLE " y 
(~) RAW COHCEttTRAT I Otl RAW COHCEHTRATIOH RAW COtlCEHTRATIOtl TOTAL COHC. 

PT o:to <H> <ARCA> <GH/HUJ) <ARCA> (Gt1/H**3> <ARCA> <GHtttn:n < GH/11tt3) 

.!i .~ o.o o.o 42G3 .4S1E··03 4140 .S02E· 03 3003 .UOE· 03 .115E-O:? 
11 .Ii' o.o o.o 472C .513E OJ 4.!.14 .G54C OJ 4140 .130E-03 ·130E-02 
1~ 1.2 1s.o o.o 0004 .107E ·02 -:on .134E 02 0200 .2.!.0E-OJ .2GSE-02 
17 L:: o.o o.o Cl.OJ .103C· 02 0771 .1JOC 02 "'J")t,,,/,., , 2.!.0C· 03 .:;:scE-02 
18 1.2 -1s.o o.o M'J~ .'i'61E OJ 0155 .120E 02 '7425 .242E· 03 .240E-02 
~3 1.5 ::o.o o.o 0090 .1 on: 02 911.!. .135[ 02 C190 .:nOE· 03 .26CE-02 
24 1.5 o.o o.o 3422 .100E 02 0501 .125E 02 77~1 .252E-03 .2S1E-02 
25 1. 5 -:rn.o o.o .. ~, ... .Cl.4t 03 7Z'i'5 .10'7[ 02 l.l.47 .21st 03 .21'5E-02 I W\.I, 

29 1.3 ~o.o o.o 3?70 .100E·02 'i'043 .134E 02 0170 .2l.7E-03 ·26SE-02 JO 1.E ::o.o o.o 0313 .'i'90C·03 OJ~l .12JC 02 75(,,!, • 2·4.!.E- OJ .24l.E-02 
31 1.3 o.o o.o ~051 • 7'JSE ·OJ ,~ ....... .'i'02E 03 ~130 .1'i'CE-OJ .1 ??E-02 V# "11 I 
32 1.c -Jo.o o.o 5043 .555E 03 47C'i' • .!.CU: OJ 43.!..5 .137[·03 .137E-02 
33 1.3 -60.0 o.o 3379 • 'i'9?E OJ C3l,l .123E 02 7552 .24.!.E-03 .24SE-02 t::;f 37 2.1 .!.O.O o.o C.!.SC .104C: 02 0(,77 .12CE 02 ';'0(,0 .257E· 03 .257E-02 I 39 2 .1 o.o o.o 7013 , "J24E ·OJ 11:~ .11JE 02 7013 .220E ·OJ .227E-02 V1 40 2.1 -::o.o o.o t!.COl. • 7C'>'E· 03 l.l.JO .9l.5E OJ l.035 .1'J4E· 03 .1'J5E-02 ...... H 2.1 -60.0 o.o 517ll .572E 03 4")20 .701E 03 4475 • i.41E OJ .141E-02 
46 2.4 to.o o.o C120 .?.!.4[ 03 0050 • U'JC 02 7315 .23CC: 03 .2J?E-02 
47 2.4 30.0 o.o 32.!.4 ."JC3E·OJ Ol'i"'J .121E·02 7414 .241E 03 .243E-02 
49 2.4 -30.0 o.o 1;130 .700E OJ 5002 .C50C Ol 5371 .172[··03 .172E-02 
so 2.4 -60.0 o.o 4710 .511E ·OJ HOJ .G21E 03 4020 .12.!>E-03 .126E-02 
55 .... 90.0 o.o 7017 .01n: 03 l.?OS .1011: 02 '"'"""' .201t- 03 .203E-02 ... . , .., ......... 
S!> 2.1 60.0 o.o nu .C'Jt.E··Ol 7522 .110E 02 l.011 .221E·03 ·222E-02 
57 :.1 30.0 o.o 7l.40 .?OOC: 03 7509 .11oc 02 tOJC .222c· o:: .~~2E-·02 
SS .., .. 

a. t I o.o o.o ~?l,1 oC10E·03 (,"'"'" I I I o'i'OOE·OJ l.144 .1'JOE-03 o:?OOE-02 
59 2.7 -30.0 o.o 5032 .l.l.OC· 03 5502 .OOJC: OJ so cc .1l.2E-OJ .1t.2E-02 
60 :!. 7 -60.0 o.o 4t>31 • SOOE·-OJ 42'>'1 .t.04E·03 ::o?s .121E-03 .12JE-02 
61 2.1 -90.0 o.o J.!,40 • 3l.9E· 03 ::250 ,445c: OJ ~?40 .0921:-04 .903E-03 
l.6 3.0 90.0 o.o 6001 .7?'7E OJ /,, 7.:.0 .'JOSE-OJ l.106 .1nE·03 .1?BE-02 
67 3.0 45.0 o.o 1:!95 .05-'lC: 03 7175 .1osc: 02 l.492 .210E· 03 .211c:-02 
69 3.0 o.o o.o 65JO • i"54E .. 03 l.307 .nsE o3 5710 .10JE .. 03 .135E-02 
69 3.0 -4s.o o.o 504.:'5 .Sl.1£· 03 4740 .l.75C: 03 4145 .150[· 03 .139E-02 
70 3.0 -90.0 o.o 3510 .350£ OJ 3111 .422E,OJ 20JO .CS5E··04 .assE-03 
75 3.3 90.0 o.o 6702 .775[ 03 t.524 • '74'JC 03 SCC.!. .1C'JE 03 ol91E-02 
76 3.J 45.0 o.o .:.001 .?C?E-OJ ,:.502 .?SOE-OJ 5'762 .1?2E·OJ .1?4E-O:? 1e 3.3 -4:s.o o.o 4l.C3 .507E· 03 4300 .t.07C:·03 3?15 .122C·03 .124E-O~ 
7? J.J -90.0 o.o 3245 ,315£ OJ 20.:.s .304E·OJ 25Cll .76'i'E-04 .776E-03 
85 3.6 45.0 o.o GJ'i'l .734£·03 l.114 .oosc-o:: 5534 .1:77C-OJ • rnoE-o~ 
86 3.!. o.o o.o 55471 .G27C 03 5257 +75JC 03 47?4 .152£-03 .153£-02 
D? 3.6 -45.0 o.o H50 .477E ·03 4003 ,57'.:!E OJ 3742 .11t.E·03 .116E-02 
95 3.9 o.o o.o 4?50 • 5-1!::[ 03 .4(,20 .ts5c oJ 4219 .132E· 03 .t33E-02 

104 4.2 o.o o.o 4?04 ,53GE-03 -4537 t1!>42E ·03 41J2 .130E 03 .131E-02 
113 4.'5 o.o o.o 47SJ .'51l.E 03 4J7C .. HCC: OJ JIJCG .1~5£-0J o12t.E-OZ 



RUtl I .:S:"' 3osrr,rc:::r tlO. Fi'13C'5, :::TACK t1 :::TACK t: :::TACK 13 100:rIHrDLC2'57::17,270 
HODC:L rROTOTYPC HOD CL rROTOTYPE HODCL PROTOTYPE 

IJC:L. AT STACK HT ~.34 H/S 25.'>'.!. H/S 2.J4 H/S ~S.'i'l, tt/S 2.~4 H/~ 2'5.N M/S C:XIT VCL. 1.01 H/S 1?.70 H/~ 1.04 H/S :!O. 3'>' H/S 1.77 H/S :!~.oo H/~ IJOL. FLOW .:!7E 03H3/tl 127Ct03HJ/S .27c -o:nt:/s .:~c:o3tt3/~ .:!7E-03H3/S .27EI03HJ/S 
SOUf~C[ !:TRC:NGTH .1oc::o~ .'53C:I0'5 • ~~t·: 05 DACKOROUHD • 70Et03 • 4'5C: l 03 .3n::o3 CALIBRATION FACTOR .4:!E-02 .::c 02 • lSE 02 
!::02 rLUX .CSOCI03 <GH/C) .105C:I04 <GH/S) .22oc:10: < OH/C) 
STACt: HEIGHT 37.12 CM 117.::S.!. " ::1.1: CH 117. ::s.s H 3S'.1:! CH 117.::S.!. H STACY. DIAMETER 1.JO CM 4.14 " 1 •. u CH ·• .~3 H 1.32 CH 3.7& t1 

:::AHf'LE y ... RAW COtlCEHTRATIDH RAW COHCEtHRATIOH RAW CDHCEHTRATIDH TOTAL COHC, 
f"T {t:t1) <H> (th <AREA> <OH/H:*:H <ARC:A> <OH/HU3> <AREA> <OH/Hll:*3> <OHIH**J> 

I o.o o.o 5~57 .575E 03 SOl.!. .703[·03 47~5 .140E-03 1145E-02 1i n o.o o.o 5170 .SSOE 03 4774 • .!.65E 03 4432 .137E 03 .136£.-02 
H. 1: 2 15.0 o.o nn.,n .1:oc: o: 977{., .14.,c o: 902'5 .2'1'3C· 03 .~t;':!E:-0~ ,/ ,/ ~ u 
17 1.2 o.o o.o 7411 .11:c 02 '>'1~C .134[ 02 0'530 .~77E 03 .274E-02 18 1 .2 -15.0 o.o C-;':5 .10.'..C 02 C.!,10 .12.'..C: 02 coos .257C: 03 .257E-02 
:!3 1. '5 30.0 o.o '>'033 • llOE 02 "' ,..., .14:E·02 0002 .2C';'E 03 .2ooc-02 """"""' 24 1.'5 o.o o.o S'5~.!, .114C: 02 9201 .13~C: 02 0573 .~;'CE: o:: .~7'::'C:· 02 :s 1. '5 30.0 o.o 0053 •NOE OJ .,, ,_, .111c o: 71.!.1 .:::soc 03 .22CE-02 '"""'" 29 1.e .!.O.O o.o 7107 .1os-c: 02 9003 .132C: 02 C:!5~ .2t!t7E· 0:3 .2l,7C:- o: 
30 1. 0 30.0 o.o ".,""" .11:.c 02 7507 .13S'E 02 0747 .204E-03 , 20 4E -02 'J-..w 

~! 1.C o.o o.o Ci'174 .101c: 02 007-'\ ,1JOC: 02 01S'2 .2.'..5E 03 .. 2l.5E· 02 
1.0 30.0 o.o 75~4 .070E 03 7155 .103E 02 , '"" .214E-03 .212r-02 H ""'"'"'"' 1. E -.'..O .o o.o 5'5l.1 ,t,OS'C: 03 5072 • 711C: 03 -'\745 .14CC: 03 .147E·O: t:::1 ::! .1 .so.o o.o 0702 .10·1E ··02 CSJ.!. .12-1E 02 7030 .253E OJ .253E-02 

30 2.1 ::rn. 0 o.o Ci'119 .1ooc: 02 CC~.!. .1 ::me: O::! 0100 .2~sc: 03 • 2l-1E- 02 I -.n 2.1 o.o o.o 0504 .100E ·02 0170 .11S'E 02 7574 .2HE·OJ • 2UE-02 VI :40 ~ .1 -30.0 o.o 74SS' .C.'..1C: 03 7055 .102c: 02 .!..537 .20S'C: 03 .207c:-o: 00 
41 :: .1 ·60.0 o.o 55~2 ,.!,07E 03 5100 .717E OJ 4731 .140E 03 .147E-02 
4!- ..... 4 GO.O o.o 05~7 .101c: 02 8~gg .121c: 02 .,,,.,,n .24.'..C: 03 .24.'..E:>-02 ....... 
47 2. 1 30.0 o.o 0504 .101c 02 .12or 02 7~~2 .2-4GE 03 .245E-02 
49 2.4 - 30 .o o.o t,,707 • 7G1C: 03 l,~05 .. O';'CC: 03 '5""" .1c5c: 03 .1C4C: 02 ..,_ .... 
so 2.4 --~o.o o.o 52~0 .570[ 03 4770 • .!.60E 03 4455 .13CE-03 .133E-02 
55 ..... 70.0 o.o 7-10~ .c~sc: 03 7~:!C .104C: o: l.!.O.!. , 211C:·· OJ .212c: 02 ... ~ 
56 ..... .!.O.O o.o 0703 • lOJE 02 .. .,"" .11JE 02 714'>' .230E OJ .2'3t;'E-O:? -·' I I I"' 

'57 ...... 30.0 o.o ;'c;'~~ .9~Cr.: 0'3 76~9 .11oc: 02 7051 .2~iE~0:3 .226[-02 ... , 
'53 ..... o.o o.o ..... "'' .C53E OJ 702·4 .101E 02 .!.401 .207E 03 .207E-02 .... , 

l.~41 59 ...... -30.0 o.o .713C: 03 ~f"\"'YI"\ .c1sc: o::s '54S'C .17·1C: 03 .173E 02 "'' ..,,..,.., 
60 ..... -.!.O .o o.o 5104 .557E-03 4712 • .!.Sl.E OJ 4371 .13SE OJ .135E-02 -'' 61 .... -'i'o.o o.o J~-4~ .3'i'4E 03 345~ .-1.!.2C: 03 3~09 ,S'SO[ Oil .951E-03 ... , 
l.!J :Lo 70.0 o.o 72'i"i' .040E ·03 702.!. .101E 02 l.403 .204E-03 .206E-02 
6-:' J,O 45.o o.o 7417 .C55E OJ 711.!. .103[ 02 :.s:.1 .210E 03 .207E-02 
~s 3.0 o.o o.o ~?77 • 7'i'7E ·03 .!.502 .'>'HE 03 l.060 .1?3E··O:: .l?JE-02 !9 3.0 -45.0 o.o 5533 .G05C: OJ 5001 .713[ 03 4l.S'O .14l.E- 03 .146£-02 70 J.O ·?0.0 o.o 3701 • 37':'E -03 3471 , 4l.OE ·03 ~~J.4 ,'Jl.GE·-04 1963E-OJ 
75 3,3 S'O.O o.o £.079 .70-'IC: 03 G50·1 .'i'HC: 03 .!.010 .171[· 03 ,1S'2E 02 
76 3.3 45.o o.o 70':7 .013E OJ .!.751 .S'70E OJ ~103 .1S'7E 03 .170E-02 ...... 3.3 o.o o.o t.283 .705C: OJ 5055 .C3~C: OJ 5"''"'" .1:.'i'C: 03 .171£-02 ,, ..,, -
79 J,J -4'5.0 o.o 5173 .5.'..1E 03 4 ......... , .. , .6.'..0E 03 4370 ,1J5E 03 .136E-02 
79 ...... ..,,.., · 'i'O.O o.o ~75J .~6t;'C: 03 '3~~0 .1J:c: OJ 302!1 ,QS'SC:· 04 ,CS'Ot:·03 
as J.6 45.o o.o .!.641 ,7S2E 03 ~2:32 .070E 03 5751 .1C2E-O::S .102E-02 
06 :::.~ o.o o.o 5712 • .SSSE·03 5500 .777[ 03 '50.'..7 .15?E ·03 .lS'i'E-02 
67 3.G -45.0 o.o 4744 .sooc 03 4312 .5?,C: 03 3S'77 .12:c: 03 .1:2[-0: 
7'5 3.? o.o o.o 5"31'>' .S77C ·OJ -4702 • .!!CSE 03 4545 .141E-03 .140E-02 

104 4.2 o.o o.o 52.!iS .Si'OE ·03 4037 • .!.7'5C: o:: 444J .130E-03 .13BE-02 
113 4.5 o.o o.o SOi'.!i .SHE 03 4' ...... .., .... .t.44E-03 4277 .132E 03 .132E-02 



RUH I Z50 :soFT,rc:::T t10. EM::;;o, 
CT ACK 11 CT ACK 12 CT ACK 13 40:.1tt.~Lc2sc::17,19c 

HOD£:L rnoTOTYPE HOD£:L rROTOTYrE HOML PROTOTYPE 
VEL. AT STACK HT 1.33 H/C 14.04 H/C 1. 33 ti/::1 1.4 .04 H/t: 1.;l~ H/~ 14.04 H/::: 
EXIT VEL. 1.03 H/::I 11.22 H/S .':1 H/S "J.t,7 H/~ .'1'4 H/S ?.SC H/C 
VOL. now .12E-OJHJ/C .12C:I03H3/C • 1 JE · OJH3/C .12C:l03H3/C .13t 03t13/::I .1ZE:l03H3/C 
COURCE ::lTREHGTH .tOE•O~ .SJEIOS .3~[105 
I:ACKGROUHD .SCJCIOJ .C'>'EI02 .14CI03 
CALISRATIDH FACTOR .41E-02 .22£: 02 .1st 02 soz nux .400C:·10J <Gtt/0) .400CIOJ CGH/C) .ssoc102 <GH/C) 
::>TACK HEIGHT 25.40 CH 16.20 H 2S.40 CH u .. 20 H 25 •. 40 CH u .. 20 H 
STACK DIAHC:TE:R 1.22 CH 3.t.!. H 1.:H CH ... oz H 1.32 CH ..... , .... , ... " !:AMPLE v y 

<th 
RAW COHCEHTRATIOtl RAW COtlCENTRAT I OH RAW COHCENTRATIOH TOTAL CONC. 

f'T < t<H > <H> <ARCA> <Gl1/HU3> <ARC:A> <GH/HU3> <ARCA> < GH/11U:3 > <Gtt/HUJ> 
1 "' .. 240.0 o.o 16'70 .tSCE: 03 ~127 .27JE 03 2~.!,1 .J'i'OE ·04 .470E-Ol ..... i 

3 ....... 210.0 o.o ~l.05 .:!9'>'C: 03 3347 .~~.!.[ 03 ::rn2.4 .t.22C:· 04 .7t;'7£-03 .... ,, 
4 ., .. l?S.O o.o .,", ... .4l.7E-03 4CC2 ..S·UE 03 5100 .'712E -04 .120E -02 .... , .... ww ... 
5 ........ 1eo.o o.o 4(;09 .snt 03 57041 .752t 03 5"'"', .1ot.t· 03 .H'3E·02 4•.t .. , ... 
6 ~., 1~5.0 o.o 522'i' .6.!.2E 03 ~~c~ .02'i'E 03 t.420 .11(..E-03 .161£-02 
7 ....... 150.0 o.o scos .7-HC 03 l.7'7C .C?Ct 03 t!,00~ .124E· 03 .177E-02 .. ,, 
0 2.1 135.o o.o &204 .012E 03 7003 .'.>'3(.,£ 03 7045 .127E 03 .107E-02 
9 ...... 120.0 o.o tSCO .C54E· 03 i'l 'J~ .9S1C·03 70(.,l. .127E 03 .1'J3E-02 ~ .. ,, 

10 2.?' 1os.o o.o (.,';'04 .'.i'OOE-03 717~ .'.i'4CE 03 .!,0.!;2 .124E-OJ .1 'i'7E·-02 I 
11 ....... ?O.O o.o SS.!.O .709C: 03 5470 .720C: 03 5207 .nic:- 04 .1S2E-02 V1 ... , 
12 ..... 75.0 o.o 7013 .71.!'iE 03 ~755 .onE 03 ~31-4 .113E··03 .t'72E-02 \0 .... , 
1:! ....... to.o o.o ~09: .O'i'S'C: 03 l.US .04'>'C OJ 5950 .107t'.- 03 • rnsE-02 .... , 
14 "' ... 45.0 o.o .S(.,0(; .C~'7E OJ 575'.i' .'JOSE 03 S3.!.5 .?&OE-04 .17SE-02 .... , 
15 ..... 30.0 o.o 6!151 .C37t 03 5530 .729c: o~ 4%.!. .C01E· 04 .l~SE-02 ..... , 
1!. ..... 1s.o o.o 5755 .7(;5[ 03 400'>' .&32E 03 4211 .749E 04 .147E-02 -. , 17 ....... o.o o.o St.Ct. .nn: 03 43?0 .S75C 03 JO~l, .t.,COt 04 .137[-·02 .... , 
12 :?.7 -·15.0 o.o 52H' .&60£ ·OJ =~~1 • 473£ 03 ~?35 .SHE 04 .113£-02 
20 ....... -4s.o o.o 4241 .s21c 03 :!057 .370t 03 23.!.1 ··10?C:· 04 .CJ3:E-03 ... ,, 
21 ..... ··.!>O.O o.o :~fJO • H2E OJ ........ , .... .JOSE·OJ 1 'i'42 .332£-04 .700E-03 .... , 4.VW.f ...... ., ... -1s.o o.o ZOCS' .J5(.,[ 03 1CG2 .2~1c o~ 14C5 .2.:rnt·· 04 .t.teE-03 ...... .... , 
"\'T 2.7 'i'O,O o.o 2721 .J04E OJ 1~03 .203E 03 1 "''"'"' .20?E ·04 .527£-03 
~4 

... ,.., ., ... -105.0 o.o ~30~ • :Ht 03 1 "''"' ... .15CC: 03 ~'Jt .150£-04 .41CE-03 .... ~ .. , w 
25 ..... 120.0 o.o 1'i'?S .200E ·OJ 1043 .12CE 03 o:a .120E 04 .J .. HE-03 .... , 
26 ........ -1::s.o o.o 1t.~C: .154[ 03 014 .S'70C:: 04 ~3S .n7E- 05 .u .. ot-oJ .... , ..... 

t~ 
-1so.o o.o 137(; .112E ·OJ ..\0\ • .!.C':E ·04 4 .... "' .t.17E-OS .107E-03 ... , , ... 

2e -1.!.S.O o.o 1140 .70JE 04 4·10 ··1001: 04 JSO • 3'7JC· 05 .130t·OJ 
2? -100.0 o.o 740 .4'i'OE-04 :as .302E 04 2(.,4 .235£-05 .024E-04 
JO ~:~ -195.0 o.o 050 • Jli'i'E ·04 .._I I .2J7E 04 214 .1·\JE·05 .l.21E-04 ......... 
'31 -210.0 o.o 'i'l.4 .247t 04 202 .151E 04 1C2 .045E-Ol. , 40!.E- 0·4 
32 2.1 -225.0 o.o fl4J • 742E ·OS 1"" ... .SOCE OS 12~ .oooE•oo .12SE-04 ... , 
J3 "' ... -240.0 o.o MC .01Jt 05 115 .:HOC 05 112 .ooOCIOO .lll.E-04 .... , 



RUH t ::!~•<;' :sorr,rt:T Ho.cr2so~ !::TACK t1 STACI'~ t: STACK t3 100:,1~.eLc:s~::17,1~c 

110DCL PROTOTYPE HDDCL PROTOTYPt HODEL PROTOTYPE 
VCL. AT ST/\CK HT 1.:~ HIS 14.04 H/S 1.:~ HIS 1,.04 H/S 1.2~ H/S 14.04 Hill tXIT VCL, ~.31 H/S :!'5.57 H/S :.01 111::: :!~.57 H/~ 1.fJ? HIS ::.oc t1/S IJOL, FLOW , :!7E ··03Hl/S .27EIOJl13/S • 2-;-E o:rn:u::: .:'i'EI03H3/S • 27E -03H3/ll .27E •03tt3/S !::OURC[ STRCHGTH .1oc:oi .S3CI05 .J~tlOS t:ACt:GROUHD .74EIOJ .:HEIOJ .20EI03 CALitRATION FACTOR .uc o: .::!:c 02 .1st o: :o: FLUX .S50El0J <OH/S) .105[10·• < GH,'6) .220EIOJ <GH/S) STACt:; HtIGHT :s.~o c11 7[,.~0 H :s •. -to ctt 7l,.~O 11 25.40 CH 7t,.:O H CTACK DIAttETER 1 .:2 CH 3.~~ tt 1,34 CH 4.02 11 1.32 CH J.~~ " SAHPLt v '( .. RAW COHCttHRAT I OH RAW COHCtHTRATIOH RAW COttCCHTRAT I Ott TOTAL cottc. r·r n:tt> (H) <tt> <AREA> (Citt/ttU:J) <AREA> <Cti/tt:t.:J> <AREA> <GH/H~*3> < GH/HUJ > 

~ 
.., ... :Ho.o o.o 1141 .510E 04 1211 .133E-03 'i'41 .~14E ·04 .205E-03 -. , ,.,. .. 225.0 o.o 1"'"'" • .!.'77t: 04 1473 .172C OJ 1130 .2nc· 04 .26'7E-03 i ..... ,; ...... , ...... 210.0 o.o 1500 .'i'7'7E 04 1034 .225E 03 1415 .Jr!.'7E 04 .:l60C 03 "' ... 1'i'5.0 o.o :132 .170E 03 2007 .J6?E·OJ ~1~2 .613E-04 .603E·-03 ••I s ...... lCO.O o.o ~~~1 .240[ 03 3577 .403C: 03 2741J' .C04C·04 .co::H:-03 - • J 6 ~:~ 1~5.0 o.o '!2:32 .310E 03 44~3 .t.14E· 03 3370 .101E ··OJ .103E-02 

9 120.0 o.o 41721 ,5J3C 03 l;'2,t,,~ .ococ OJ 4~10 • Hlt· 03 .1S6E-o: 10 ~:~ 1os.o o.o 5355 .SO?E 03 6400 .'JOlE OJ 4547 .13'i'E-03 .tt.JE-02 
t::I 11 t;-O.O o.o 4715 .5J3C::· 03 St.14 .71HC:: OJ J"l-10 .120E-OJ .!HC-02 12 2.:7 75.o o.o 613? .6C'7E 03 l>~t,,7 .NOE OJ HS? .lJ~E-03 +176E-02 I 13 ....... 60.0 o.o i!.310 .711t OJ t-1~0 .'i'ou: 03 -H60 .1271::·03 .174E·02 0\ ••-1 14 

Iii 
45.0 o.o 6411 .724E 03 ~033 .04~E 03 376::1 .114E-03 .16SE-02 0 15 JO,O o.o l.251 .70JC 03 5515 .774C:: 03 3301 .101E· OJ .15EE-02 16 15.0 o.o 5750 .63';'E ·03 47?.!t .66JE 03 2775 .01JE-04 .130[-t.)2 17 o.o o.o 5"'"'"' .SO.!.t·03 4"'"'' .57'i'C OJ ~~09 • .!.07E· 04 .123E··02 ........ .....,. ... 

lS -15.0 o.o 4707 .516E 03 33?1 .4'55E OJ 1757 .401E·04 .102E-02 19 -30.0 o.o 4"'""' .4501: 03 2S'Jt. • ;:rnoc: o:s 1537 .-10'7E· 04 .CB~C:-03 ........ "' 20 -4S.O o.o 3007 .401E 03 2417 , J11E 03 1244 .J1JE 04 .744E-03 
§5 -60.0 o.o 351: • 3:.i-~C 03 ~oc:: .~.!,~( o: 10'53 .:51E'.·04 , tHE-03 

2.7 -7s.o o.o 2'755 .20JE 03 1730 .211E 03 oso .1CSE-04 .512E-03 23 2.7 -?o.o o.o :so: .2351:·03 1477 .1nc: o:: 705 .137E-04 .421£-03 :!4 g:~ -105.0 o.o 2270 .1'7lE ·03 1 "' f .141E 03 500 ,?'72E-05 .347E-03 ......... 
2'5 -1:0.0 o.o 1'702 .1sor OJ 105l. .11oc: 03 511 • 741[· 05 .~7~E-,03 
26 2.7 -135.0 o.o 1t.OC: .121E 03 3., ... .C37E 04 452 .540E·05 .210E-OJ I f 

27 "" ... -150.0 o.o 1503 .fJ72E 04 750 .t.scc: 04 41.!. .4J1E·05 .167£-03 '- t I 
28 2.7 -165. 0 o.o 12~0 • .!173E 04 t.17 .450E 04 .. ,,.. .277E OS .115E-03 ...... , 
29 "' ... -1co.o o.o 10'77 .4511: 0-4 521 .300£ 04 335 • H.lE· 05 , 77?E-<H .... , 
30 ~:~ -1?5.0 o.o 1003 .33-4E ·04 4 ,., .231E 04 320 .117E ·05 .57'E-04 ... , 
31 -210.0 o.o nc .23flt 04 4"'' .1l7E 04 :n3 .N6t:· 0£. ,415E-04 ..... 
32 2.7 -225.0 o.o 047 .135E ·04 ....... .104E 04 24;'0 +457£-06 • 243£-04 ....... 
33 2.7 -240.0 o.o C"'"" • 123E·04 305 .10.:.E: 04 310 .C1?t-Ol. .237E-04 ... , 



f<UU t ::::,o 2'50rT,TE::#T HO. EF250r l:iTACt'\ t1 STACt; IZ :::Tt\CK t3 1ooz,1tt,tLc=,0:!17.27o 
HODEL f'ROTOTYPE ttODEL rROTOTYPE HODEL PROTOTYPE 

VEL. AT STACK HT 1.2:. tt/::: U .O.,! tt,;X 1.Zl. HJ::: 14.04 t1/t: l.~t. tt/C 14.04 11/:: 
[~IT VEL. ~.::1 11 ,,.. 

... "'. '5, "' ... 2.04 H/S ~~.~1 11•ro 1.?? 11/::: 2~.00 H/~ , ... , ... VOL, rLOW • :!7E · 0Jtt3/C • zn: 1 0311:s1::: .2?E 03113/C .2?C:l03HJ/~ .~7[ 03113/~ .Z7EI03113/C COURCE STREHGTH .10EIO:. .s::t:os .J.!.EIOS f:ACt\GROUtUl .OOC:IOO .OOC:lOO .::~cso~ CALirRATIOH FACTOR .41E-02 .z:::i:: 02 .15£·02 
C02 fLUX .C50C·l03 <GH/C> .105C:I04 <GH/:::) .zzor:oJ < Gl1/::: > 
~TAct: HEIGHT 3';'.01 CH 117.0J tt :?.12 CH 117.3~ H 2'5.40 CH 7~.20 H CTACt: DIAHCTER 1.zz CH J.6t, " 1.:H Ctt 4.0::: 11 1.32 Ctt 3.'J~ " tAHPLE <t:~> 

y 
(~) RAW COHCEHTRATIOtl RAW COHCEHTRATIOH RAW COHCEtHRAT I OH TOTAL COtlC. 

PT (f1) <ARCA> <Gl1/Ht:t:J> <ARC:A> <GH/H:t-:1:3> <ARCA> (Gt1/H*t3) <Ot1/Ht*3) 
1 .J 1s.o o.o 0 .OOOEIOO 0 .oooEIOO 147 .JCOE·OS ,JCOE-OS 
2 .J o.o o.o 0 .oooc::oo 0 .oooc::oo ~HO .170E-O'l .170E-04 
4 .~ 30.0 o.o 0 .OOOEIOO 0 .OOOElOO 042 .2~0E·04 .2.!.0E-04 
5 .t.. 1s.o o.o 0 .oooc::oo 0 .ooor:oo 115:! .370E-04 .370E-04 
6 ,t; o.o o.o 0 .oooE:oo 0 .oooc:oo 1455 .470E-04 .470E-04 7 .t.. . 15.0 o.o 0 .oooc:oo 0 .0001::00 1~94 .417E· O'I .417E·O'I ,,. .? ::rn .o o.o 0 .OOOtlOO 0 .oooc:oo 2152 • 700[ ·04 .700E .. 04 10 .9 1s.o o.o 0 .oooc::oo 0 .ooor::oo 2445 .7S'7[ 0'1 .7S'7E-04 

11 .? o.o o.o 0 .OOOElOO 0 .OOOEIOO ""'..,C'\n .77?E·04 • 77?E·-04 . ..,~, 
12 . ~· · 1s.o o.o 0 .OOOClOO 0 .oooc::oo 2470 .C05C:·04 .COSE-04 
13 .? ·::rn.o o.o 0 .oooc::oo 0 .oooc:oo "'"" .. C'\ .72?E ·04 .n?E-04 -...-w1 
H 1.2 t..o.o o.o 0 .oooc:oo () .0001::00 ~Zt!tS .730£·04 .73CE·04 1.S 1.2 1s.o o.o 0 .OOOEIOO 0 .OOOElOO 2?1~ .?S3E ··0 4 ,';'SJE-04 1::' 1 .~ o.o o.o 0 .oooc::oo 0 .oooc::oo 3151 .10·3[·· 03 .to3E-03 t::I IS 1.2 ·15.0 o.o 0 .oooc:oo 0 .OOOEIOO JHO .103E OJ .lOJE-03 I 
~~ 1. '5 ~o.o o.o 0 .oooc::oo 0 .ooor::oo 10~1 +.!.15[> 04 ,[..15E-O~ °' 24 1. 5 30.0 o.o 0 .oooc:oo 0 .ooot:oo 3.!.04 .11cr ·OJ .llCE-03 I-' 1.s o.o o.o 0 .OOOC:IOO 0 .oooc:oo :3900 .12CC:· 03 .12CE·03 
~5 1. 5 ·JO.O o.o 0 ,OOOEIOO 0 .OOOElOO J501 .115E OJ .tlSE-03 28 1.c 90.() o.o 0 .000[1()0 0 .oooi::: oo :301 .;-soc: oi .75t'E-O~ 
29 1.3 60.0 o.o () .ooot:oo 0 .OOOElOO ""'"'"'" .111E 03 .111E-03 """'""~" 30 1.c 30.0 o.o 0 .OOOt:lOO 0 .OOOCIOO 401.!. .13:.;!C· OJ .1::£-03 
31 1.0 o.o o.o 0 .ooot:oo 0 ,OOOEIOO H04 .lHE ·03 • lHE-03 J'S =· 1 120.0 o.o 0 .0001:::00 0 .ooor.::oo 1H'7 .404t:·04 .4C4C:-04 
36 2.1 ?O,O o.o 0 .OOOEIOO 0 .OOOEIOO :?HO .70.!.E·04 ,70oE-04 
3'7 2.1 l.O.O o.o 0 .oooc::oo () .oooc:100 J~~c .11'7E·03 .11 <JC:-O:!· 
JS 2 .1 Jo.o o.o 0 .OOOElOO 0 .OOOElOO 4000 .134E 03 .134£-03 39 2.1 o.o o.o 0 .oooc:oo 0 .oooc:::oo 4""" .. .13?C:· 03 .13c:'C: 03 .. .,,, 
40 2 .1 -30.0 o.o 0 .ooor:oo 0 .OOOEIOO ~72·' .1::E 03 .122E-OJ 41 2.1 -l.O.O o.o 0 .0001:100 0 .oooc:oo J055 ,','<;'?[· 04 .~<J<;'E-04 
H 2.4 120.0 o.o 0 .OOOEIOO 0 .oooc::oo 1"''"' • .=.::rnE-04 .t.JCE-04 , ...... 45 z.4 170.0 o.o () .oooc::oo 0 .OOOCIOO :oi:~ .101c: 03 .101c:-03 
t~ ::. 4 60.0 o.o 0 ,OOOEIOO 0 .oooc:100 40S';' .133[ 03 .133[ ·03 47 2.4 30.0 o.o 0 .ooor::oo 0 .oooc:oo ~270 .11oc (IJ .140t-03 
43 2.4 o.o o.o 0 .OOOEIOO 0 .OOOEIOO UCO .137E 03 .1 :::n:: -oJ 
54 ...... 120.0 o.o 0 .oooc::oo 0 .ooor:100 "'P\I"'\'\ .723C: 04 • 723E>04 ..... ., ........... SS ...... 'i'O.O o.o 0 .OOOElOO 0 .000£100 'l~4i' .106£-0J .106E-03 
'5!. ...... ~o.o o.o 0 .OOOElOO 0 .ooor100 ·•016 • lJ~E 03 .132£-03 -. , 
~·? 30.0 o.o 0 .O(H)C:: 00 0 • oooc:: 00 il"""'" .. .i \0[· 03 • l 40t 03 .. ,.., 
50 ~ .. o.o o.o 0 .OOOtlOO 0 .oooc: 100 ,072 .13Jt 03 .1:s:n: ·o:s -. , 
54,i.' ....... -30.0 o.o 0 ,OOOLIOO 0 .oooL:oo J7~1 .1;:!3[·03 .1~3£>03 60 ~:7 -~o.o o.o 0 .OOOEIOO 0 ,OOOEIOO 3275 .107£ OJ .107E-OJ 



r.:utt t :::.:.1 ::!SOrT, TE::: T tlO, CH2'50, 
CT ACK t1 CTACI'~ t: CT ACK t3 40:,1~,t:Lt:l1::17,:70 

110IttL rROTOTYF'E HOD CL rROTOTYF'C HODEL f'ROTDTYf'C 
VCL. AT STACt~ HT 1.33 H/S 14.04 H/S 1.JJ 111::: 14.04 H/S 1.33 ttl::: 14.04 11/S 
EXIT VCL. :!.:a H/l:i 11.:!2 H/C 2.04 H/S f'J.~7 H/t .S'1 H/C ?.so 111c 
VOL. FLOW .27E OJl13/::: .12EIOJH3/S .2'>'E·OJH3/C .12E I o:at3/C .13E 03113/S .12£103113/S 
SOURCE tTRCHGTH .101: 10.!. .S3C:IOS .3.!.C:l05 
t:ACt~GF:OUHD .43£103 .15£102 .13EI03 
CALIDF:ATIOH rACTOR .41C 02 .::::::c: 02 .15C: 02 co: FLUX .4ooc:o:: <OH/S> ··100£103 <OH/:::> .SSOEJ02 <Gtt/S) 
CTi"iCI': HC:IGHT 2? .12 CH C7.3-!, 11 3?.12 CH 117.U, H :!5.40 CH 7~.~o H 
CTACt~ DIAHETER 1.22 CH .. I I H 1.34 CH 4.02 H 1.32 CH .. "'' 11 WtU\,l ..,.,,.,,, 

SAHF·Lt x y .., RAW COtJCCtHRATIOH RAW COHCC:tnRATIOtt RAW COtfCC::HTRAT I Otl TOTAL COHC. r·r <KH) (f1) <tt> <AREA> <CH/H:t:::J> <AREA> <Ctt/tt~n;::n <AREA> <GH/HUJ> <OH/11*~3> 

5 :J 15.0 o.o 0 .oooc:oo 0 .OOOC::IOO Zl'>' .1.!.7E- 05 .1..!.7£-05 
o.o o.o 0 .OOOElOO 0 .OOOEIOO 20~5 .501£-04 .SOlE-04 ,, .t., 30.0 o.o 0 .oooc:oo 0 .oooi::::oo 1ncrn 

"'~ tJ\J .1::7c:- 03 .127[-03 s • .s 1s.o o.o 0 .oooc:oo 0 .oooc:oo ?~53 .172E OJ .172E-03 
6 ,{, o.o o.o 0 .ooot:oo 0 .OOOLlOO ~Ci3 .101E· 03 .1c1E-o:. 
7 ,:, 1s.o o.o 0 .oooE:oo 0 .OOOElOO 10035 .104E ·03 .1:l4E-03 

10 .9 15.0 o.o 0 .oooc:oo 0 .oooc:oo 11033 .203[· 03 .203E-03 
11 .9 o.o o.o 0 .OOOEIOO 0 .OOOElOO 11570 .213E-03 , 213E-OJ 
12 ,9 -15.0 o.o 0 .oooc100 0 .oooc:oo 111l.1 .205[·03 .:!OSE-03 
H 1.2 .so.o o.o 0 +OOOClOO 0 .ooorioo 07?1 • H.1E 03 .1t.>1E ·OJ 
15 1. :! 30.0 o.o () .oooc:oo 0 .oooc::oo 1053'\ .1'73E· 03 .1nE-03 
16 1.2 1.S,o o.o 0 .OOOElOO 0 .OOOEIOO ~~/J/,) .l:J3E ·03 .103E-03 t=' 
17 1.2 o.o o.o 0 .oooc::oo 0 .oooc:::oo 10.!.7"3 .1'7.!.C::· 03 • H'l.E>-03 I lS 1. 2 -1s.o o.o 0 .OOOE:oo 0 .OOOEIOO 10510 .1 'l3E 03 .1?3E-03 0\ 21 1.5 '70.0 o.o 0 .oooc:oo 0 .oooc:::oo t.3?0 .117C:· 03 .11 n:- o: N 22 1. s ~o.o o.o 0 .OOOEIOO 0 .oooc:oo C~JO .1SOE ··03 .1SOE-OJ 
23 1. s 30.0 o.o () .oooc::oo 0 .oooc::oo M#r'\.,. .17CC·03 .17CC:-· 03 ~ ""'""'"" 24 1.5 o.o o.o 0 .OOOE:oo () .oooc:oo 10202 .1C'7E·03 .lC?E-03 
~s 1.s -30.0 o.o 0 .oooc:oo 0 .oooc:::oo ?011 .1.!.5£.:· 03 • H.SC:-03 
23 1.s ?O.O o.o 0 .oooE:oo 0 .OOOElOO :.so.!. .11?E ·03 .119E-03 
29 1.s lO.O o.o 0 .oooc:::oo 0 .oooc:oo CO?~ • ucc:- 03 .14CE-03 
30 1. 3 30.0 o.o 0 .OOOEIOO 0 .oooE:oo 0700 .161E ··OJ .t 61E-03 
31 i.e o.o o.o 0 .oooc:oo 0 .oooc::oo C057 .1l2£> 03 .H2E-03 
32 1.3 -30.0 o.o 0 .OOOEIOO 0 ,OOOEIOO ""'"'"'~ 11 I"- .146E·-03 .146E-03 
3S 2.1 1:0.0 o.o () .0001:100 0 .ooor:::oo 4 ..... ' ..,..,.., .n::E·04 .7C2E-O\ 
'36 1.1 ?O,O o.o 0 .OOOEIOO 0 .OOOEIOO 5703 .104E 03 .104E-03 
37 :.1 l.O.O o.o 0 .oooc:oo 0 .oooc:oo -;tJ.~9 .131[· 03 .134E-03 
JS :.1 30.0 o.o 0 .OOOEIOO 0 .OOOEIOO 7:.00 .HOE··03 .140E·-OJ 
35' : .1 o.o o.o 0 .oooc::oo 0 .oooc::100 0003 .14.:.r· oz .14.!.E-03 
40 2.1 -Jo.o o.o 0 .ooot:oo 0 .OOOEIOO 7020 .120E 03 .120£-03 
41 2.1 -.so.o o.o 0 .oOOEIOO 0 .OOOEIOO 5704 .104E-03 .104E-03 
44 :.4 120.0 o.o 0 .oooc:oo 0 .oooc:100 470.!. .CSlt· 04 • C51t·· 04 
4S 2.4 ?O,O o.o 0 .0001:100 0 .000£ 1·00 &0-42 .110E -03 .110E-03 4o :.4 l.O.O o.o 0 .oooc:oo 0 .oooc:::oo .!t'74C .127E· 03 .1:7E-03 
47 ~:j 30.0 o.o 0 ,OOOElOO 0 .OOOEIOO 745'7 .13.:.E-03 .136£-03 
S-1 120.0 o.o 0 .oooc::oo 0 .oooc100 4.!...!.C .044£-04 .CHE-04 
SS 2.1 70.0 o.o 0 ,OOOEIOO 0 .OOOElOO 5452 • '7'70£ -0·4 .??OE-04 
56 2., 60.0 o.o 0 .OOOEIOO 0 .OOOEIOO .!-202 .113E-OJ .113E-03 
57 ...... :so.o o.o 0 .oooc::100 0 .0001:100 .!.710 .l:!:!E-03 .1:!2E-03 .... , 
53 2.7 o.o o.o 0 .OOOEIOO 0 .OOOEIOO &1:!1 .111E OJ .111E-OJ 
60 =·' -(,0,0 o.o 0 .0001:100 0 .oooc:oo ·1777 .Cl4E-04 .Cl.4E-04 



RUt1 t :~:;:: :sorr,rc::r HO. 1.•tt:so. 
CTACr. t1 STACY. t: STACt: t:! 40%•1NrDLC:~:::1~.:!! 

HODtL r·ROTOTYf"t HODEL f'ROTOTYF'E HOD CL F'ROTOTYPC 
'JCL. AT tTACt: HT 1.33 H/S 14.04 H/C 1.JJ H/S 14.0-'\ HI::: 1.33 H/ 14.04 H/ 
C:XIT VtL. 1.03 H/S 11.:2 tt/:::: .71 H'"' , ... 'J.t..7 H/S .'74 H/ 1.so tv 
VOL. now .12E·OJHJ/S .12t:·•OJH3/t: .1:::E- OJHJ/S .1:c10Jl1J/S .1JC·OJHJ/ .1:c:oz11:.v 
!:OURCt !:TREttGTH .1ouo~ ,5JEI05 .J~CI05 DACY.GROUND .l.-'\CIOJ .11c 10:! .-'l5C 102 CALIBRATION FACTOR .40E-02 .:1c o: .15[ o: 
CO:! rLUl< .400E·IOJ <GH/S) .400CIOJ <GtVS> .550C·JO: <GH/!::) 
!::TACK HEIGHT :5.40 CH n.20 " 25.40 CH ,~.20 " :S.40 CH 76.20 t1 
STACK DIAHCTCR 1.:2 CH J.t.t. " 1.J4 CH 4.0:.:: " 1.J: CH ""I' r,\I 

Wt .•U ii 

!:M1f'LE " y ... RAW CDHCEHTRATIOt~ RAW COHCEHTRATIDH RAW COHCEHTRATIDH TOTAL CDHC. 
f'T n:H > 01) <H> <ARCA> <Gtt/H=:*J> <ARCA> <GH/H**J> (ARCA> <GH/H;*J) < GH.'HUJ) 

53 .~~ o.o .!>.O 17741 .2.uc 02 17773 .2JJE 02 142';'5 .25?E ·OJ .sooE-02 
59 .«;'!, o.o 12.0 112:~ .2J4C 02 17347 .:27c 02 1-1::!7:! .:sec oJ .~C::'E-02 
.!-1 .?~ o.o 24.0 15.!.30 .211E ·02 15570 .204E 02 14232 .25CE ·Ol .HlE-02 
~~ .~.!, o.o :so.o 15:!C7 .207E 02 15015 .1-nc: 02 1392:" .2s::t·03 •42CE-O::! .... .?!, o.o 3.S..O 73JS .?HE ·OJ 6'J54 .O?OE-03 6501 .117£ 03 .1?6E-02 '==' :;; .«;-{, o.o 4:;:.o 13030 .10.!.E 02 13331 .174C o:;: 12010 .232E· 03 .303c .. 02 I !.S .')'6 o.o 4e.o 1::000 .171E 02 1221? .15?E .. ·02 11021 .214E· 03 • 352E·-02 0\ 67 .9!, o.o t.o.o 11374 .151C· 02 10l.32 .13Ct: 02 1079.!. .H'5E· o:: .JOS'E-02 w 69 .n o.o :'::!.O -;;'';'71 .132[ 02 0040 .USE 02 ?317 .HBE 03 .263E-02 
73 .96 o.o ?6.0 .S10? .702E-03 41n"') ... , ... .S';'?E-03 4344 .071E-04 .147E-02 
75 .9t. o.o 100.0 4556 .552£03 3~·12 • "on: 03 33-11 .S9CE·04 .1o:c:-02 .... .'?!, .o.o 120.0 3::':36 .300[ 03 2130 .2.!.0E 03 =~~' .::S<Jt.E 04 .~SOE-03 7S- .~n o.o 132.0 ~4:3 .::s:sc 03 1~'19 .1t.3t: 03 1J90 .::Ht· 04 t ,, .. 101:- 03 
!U .96 o.o 144.0 1691 • HOE 03 003 • ?SOE 04 ,..~ ... , ..... .1t.2E-04 .2S9E-03 
8"' ... .S'£. o.o 150.0 1400 .1:oc OJ -.n"' .01.!.C 04 '"''" .131E 04 .214£ .. 03 , ...... , ....... 
04 • 9.S. o.o 162.0 1106 .6S7E 04 s~"' .... .40SE 04 554 .?24E· 05 .12JE-OJ 
St .9!, o.o 17.11.0 ~~~ .JSOC 04 ~2.!. .::!13E 04 '3.!-:! .57.!.C 05 .t.20E 04 
cs ,9,s o.o 106.0 7oi .11t.E·04 200 .S6?E·05 156 .202E-05 .1nE-04 
4?0 .N o.o 1?C.O .ct.ot 05 1 ''" .270[ ()5 ~g .545C: Ot. .11S'C:-04 ...... 
9:! ."IS o.o :ao.o 210 .OOOEIOO 1'"'.,, .10.!.E OS .500E-Ot. .t57E-05 , ... 
9~ • 9{, o.o :!~~.o ......... .oooc:oo U1 .l.5~C 04 

~§ 
.45..tt ()£. .Gl.1E>O~ 

'9~ • 'J6 o.o 234.0 '"""' .747E -05 104 .251E-05 .4?0E-Oli .105E -04 ...... 
93 .96 o.o 24?.o i~~ .t.::SE 05 171 .7?.\E O& .SOOE ·Oli .7tiSE-OS 

100 .rt o.o 2£.7.o .451t 05 159 .ooocioo 70 .454E·O~ +H'7E-OS 



RUH t ::?.!.S ~sorT. n::H tlO. EX::?SOr 
CTACK 11 CTACY. t::? CTACY. t:: 40:rIH,CLC::?t.3:J17r1S'C ,,,... 

HODCL rROTOTYP[ HODCL rROTOTYrc HOD CL rROTOTYPC 
VCL. AT STACY. HT 1.33 H/C 14.04 H/C 1.33 H/Z 14.0il H/!:: 1.33 H/~ 14.04 H/C 
CXIT VEL • 1.0J H/!:: 11.22 H,'S .?1 H'ro , .. ?.~7 H/S .?4 H/C 'i'.50 t1/C 
VOL. fLOW .l::?E·OJHJ/C .1 ::c ·I o:m::,•::; • 1 ::t o:rn:v::: .1 ::?C: 03t1:!/C .1::c o::tt::1::: • l::?C·I O:!t1:!/C 
COURCE ::iTREHOTH .lOEIO.!. .5J[l05 .3.!.EIOS 
I!ACt~GROUHD • '17C Io:: • .!.7[10::? • .!..!.C:I02 
C~LIBRATIOH fACTOR • 4JE ·O:: .23E ·02 .1sc 02 
CO:! FLUX • 400C·I OJ < GH/S > .400[103 <GH/S) .550[102 <GH/C> 
CTACK HEIGHT :;:5.40 CH 76.20 H 25.40 CH n.20 H 25.40 CH 7~.::o H 
ZTACt; DIAHc:Tc:R 1.::?::? Ctt J.l.l, H 1.34 CH 4.0::? H 1.:::;: CH 3.1]~ H 

::t"1HPLE 
<t-:H> 

y .., RAW COHCEHTRATIOH RAW COHC[HTRATIDH RAW COHCEHTRATIOt~ TOTAL COHC. 
PT <H> <tt> <ARCA) < GH,'H**3> <ARCA> <GH/Ht*3> <ARCA> <GH/t1**3) <GH/t1t*3> 

1 .3 15.0 o.o SSC~ • 7.!.4E -OJ 2007'3 .::cot 02 1,::5.!. .273[ OJ .304E-02 ... .:?: o.o o.o S'"''"'' .7::.!.C 03 15.!.0:: .::?17[ o:: 90~4>' .100[· 03 • JOC:E· 02 3 ........ 
.3 1s.o o.o J;'~l .40SE·03 o::n1 • use ·02 UOl .ont·04 .172E-02 

4 .l. ::o.o o.o 1::?S'15 • lC.'..[" o:: ::?J531 .:::cc: 02 l'i'S'CO .::03[ 03 .5'52E-02 
5 .:,, 15.0 o.o 14:;:70 .::O.!.E· 02 21353 .2?CE··O~ 1.!.25.!. .311E ·03 .5::sc-02 
l· .t o.o o.o 1~9:!7 .::?01[ 02 10115 .:!5'.JC O~ 1::::01 .2J5C·03 .-177[··02 t::1 
B .:,, -::o.o o.o 10377 .1-10E 02 ';''i'l 0 • 130[ 02 5 .. , ... .111E ·03 .2'>'7E-02 I ......... 
9 • 'i' 30.0 o.o 14.!.07 .::11c: 02 1CON .25::?[ o:: 1'5::?54 • 292C· 03 .4S'::C:·02 0\ 10 .'1 1s.o o.o 14041 .21-1[ ·02 1.!.40.!. .22';'[ 02 12704 .2HE-OJ .4.!.SE-02 ~ 

11 .S' o.o o.o 14.!.::0 .211c: 02 141::?7 .197[ 02 'i'O'i'O .1C9C:· 03 .427E··02 
1::? .'1 -1.s.o o.o 1J~.!,,C .191E· 02 1152? .1.!.0E ·02 740'i' • H3E 03 .J~liE-02 
14 1.2 .!.O.O o.o 12042 .1nc: 02 1-1545 .::?OJC: 02 135::?7 .::59[ 03 .401E·02 
15 1.2 30.0 o.o 13520 .1'i'5E02 137.!.1 .1':'::E·02 11402 .210E ·OJ .403E-02 
H 1.2 15.0 o.o 1340!. .lNC: o:;: 1::t.lH .177[ 02 90.!.1 .1ooc 03 .:?:'i'OE-02 
17 1.2 o.o o.o 13105 .1';'0[ ·02 1121:: .15.!.E 02 0005 .15-'E 03 .JUE-02 
1e i.: ·-15.0 o.o 11543 .1.!.5[ 02 00'73 .1:4c o: .!.00-'I .11.!.E 03 .301c-o: 
1':' 1.2 -30.0 o.o 10002 .142E·02 7147 • ?'>'lE 03 4599 .C71E ·04 .250E-02 
:Cl 1.: -~o.o o.o l.101 .C41C: 03 ~O~S' .S~.!.C O~ ~~07 .411[ 04 .141[- o: 
53 .... 1so.o o.o '5214 .700E 03 .!.071 .C-10E 03 ~~O:l .1:0E OJ .1tJi7E-02 

- t I 54 ..... 1:0.0 o.o .!,:!.!,c;' .C.!..'..C 03 ~~47 .'i':1c: 03 .'..'5?3 .12sc 03 .1'i'1E-02 ... , 
55 .... s-o.o o.o 10:1 .97CE Ol ~024 .94.!.E 03 .!.406 .1::E ·03 .:0'5E-02 -.. ,, 
5.!. ~ .. .!.O.O o.o 70~~ .~7CC: 03 .!.:!10 .Cl.OE OJ 5510 .105[· 03 , 1<;'-'IC· o: ... , 
57 :.7 ::o.o o.o l.~19 .'i'lCE·OJ '5 ...... .. , ' .n'i't 03 450J .C53E 04 .173E-02 
5e ... .., .... , o.o o.o 5S''77 .0:5c 03 .uo:: .S.!.SC: 03 3304 .t.::t· 04 .14SE-O:! 
59 ~.7 ··30.0 o.o HC'i' • .!IOOE ·03 2?'50 .404E-03 ~~75 .425E·04 .10'5E-02 
60 ~.7 -.!.O,O o.o ~50:! . use 03 ::?170 .2NC: 03 1599 .2nsc:· 04 .7CCE-03 
.H 2.7 -90.0 o.o :~oc .331E 03 H'i'l .l'i'S'E OJ 1035 .lO~E-04 .5nE-03 
62 ..... -120.0 o.o l'i':!C .:1cc o:: 97~ .12.'..C o:: .!.·•O .ll::?C 0-'I .355[·03 ... , 
63 2.7 -150.0 o.o 1350 .131£03 60? .75l.[ 04 400 • .!.42E 05 .214E-OJ 



RUtl t :;;:.:,4 :osrT, TE:::T tlO. ')tt32'5' 
STACK t1 CT ACK t2 CTACK tJ 40Z,JN,~LE264!:1,,2ti 

HotiCL F'ROTOTYF't HODEL PROTOTYPE HODEL PROTOTYPE 
'JCL • AT STACK HT 1.42 H/C 14.IJO H/C 1, ·~2 HI::: 14.S'O H/C 1.42 H/C 14 ,!JC HJ::: 
CXIT •JEL, .oo H/S c.77 tt/C .02 H/C C.73 H/C ,o;-4 H/::l ?.SO H/S 
VOL. now .12E-03H3/S .12Ei03H3/S .1JE-03HJ/C .12CI03H3/C .1JE-03H3/C .12E103H3/C 
COURCE STREHGTH .10Et06 .53EI05 .J.!.EIOS 
r.ACKGROUHD .531:103 ,'JOCI02 .?4[102 
CALI~RATIOH FACTOR ,40E-02 .21E 02 .15£ 02 
S02 FLUX .400£103 <GH/C) .400EI03 <GH/C> .S50EI02 <GH/C) 
:TACK HEIGHT J';',12 CH 117.J.!. H 3'i'.12 CH 117.J.!. H J?.12 CH 117. 36 H 
STACI'\ I•IAHCTCR 1.JC CH 4+14 H 1 •. 41 CH 4.~3 t1 1.J:! CH 3.«;'6 H 

!:Al1F'LE x y ... RAW COHCEHTRATION RAW COHCEHTRA TI OH RAW COHCEHTRATIOH TOTAL COHC. 
f .. T <t:H> <H> ( tt) <AREA> ( GH/H:U.3) <ARCA> <GH/t1*#3) <ARC:A> <GH/H#'*Z.> <GM/Ht*Z) 

57 .?6 o.o o.o 3505 .420E-03 ::::70 .434E·03 31H .S•'i'E-04 ,'JlOE-03 
'59 .CJ(, o.o 12.0 4030 .41J5C· 03 3?40 .s1oc o:: J~t!,.!, ,(,41JC-04 .107E-O:::! 
~o .?6 o.o 13.0 4347 .SJ?E-03 42t.1 .S52E·OJ J'l5.!4 .701E ·04 • lUE-02 
61 .9& o.o 24.0 4C.!.0 .t.13£· OJ 4000 .t.23C: OJ 44.!.5 • 7'i'4E· 04 .13zr-o: 
.!,:? .?6 o.o 36.0 4413 .S4';'E ·Ol 4200 .555E-Ol 4010 .712E·04 • USE-02 
65 .S'b o.o 4C.O '""""' • IJ03E· 03 l.?04 .?02E 03 .!.-'101 .11.!.E-03 .192E-02 I 4., 

t:::1 1.,7 .?6 o.o oO.O 3236 .107£ 02 OZO'i' .107£-02 7006 .1.,0E -03 ,ZJOE-0:? 
6? .96 o.o 72.0 IJSCC .12oc: oz ?531 .12sc: 02 IJ151 .1.!.SE· 03 .:U.'7E-OZ I 
'1 .?!; o.o 34.0 10024 .134E 02 'i''i'70 .131E 02 '>.!134 .173E-03 .232E-02 °' 73 .9l o.o •u .. o 11051 • ll.OC· 02 11652 .153E 02 11412 .20.!.E-03 .333£-02 VI 
:'4 .n o.o 102.0 117':3 .162E ·02 117.!:.1 .154E ·02 114?5 .207E.-03 .::S37E-02 
7S .9l .o.o 1oc.o 12253 .1:.sr 02 12102 .1'5S'I: 02 1103.!. .213[· 03 .34lE-02 
7!.:i .']6 (). 0 114.0 12112 .163E ·02 110:..1 .15t.E·-02 11t.5? .210E-03 ,J40E-02 ..... .S'.!· o.o 120.0 11570 .1s:.c-02 11302 +1dtCC 02 11152 .Z01E-03 ,324E-02 ,, 
7? • ?!. o.o 132.0 10307 .1 ::Vi'E 02 1001:. .131E 02 ?%3 .17?E-03 .:?OBE-0:? 
£?1 • ~f, o.o 144.0 e:as .117[ oz 04:!7 .11oc: 02 041& .151E· 03 .Z4ZE-OZ n .. .96 o.o 150.0 7~J1 .100E-02 7~34 ,';'4.!.E-03 7106 .12?£-03 .:02£-02 e4 .9t o.o 1:.2.0 l040 • nee 03 5505 .'7171: 03 5' , .. .101£-03 .llOE-02 .... ..,, 
S6 .96 o.o 174.0 4140 .S10E 03 ~52~ .455E-03 3707 • .!.S6E-04 , 103E-02 
ee .9l o.o 106.0 2071 .331E 03 ~:1: +2?4C: 03 2504 .43CE·04 , l.l?E-0! 
?() .'76 o.o 1?0.0 1?7:? .:?04E-OJ 1443 + 17?E-03 157';' .270E-04 .HOE-03 
92 .96 o.o ~10.0 12?1 .10CE 03 7/.,0 .ccn: 04 C'' .1-'\0E-04 .:llE-03 "'~ 94 .96 o.o 222.0 O.!>S .400E-04 ::n .401E-04 ~g .~70E·05 .949E-04 
96 .96 o.o 234.0 ~5J .1C1E 04 215 .1G5C: 04 ,:;?JJE· 05 • 36?[-()., 
?S .16 o.o 249.0 S?J .?S?E-OS 137 • .!.22E· 05 1:.2 .124E-OS .171E-04 

11)0 .9£. o.o :~7.0 5J4 .127£: 05 10:. .21:c OS 0 .OOOEIOO .331JE-05 



r.:ut~ t :!t.S :sorr, TE:ST tlO. VF:.:!50: 
CTACt: t1 CTACY. t:: STACY. t::: 100:,1tt,DLE:2~5~:11,2t.~ 

HODEL rROTOTYPE HODEL f'ROTOTYF'E HODEL f'ROTOTYf'C 
VtL. AT STACK HT 1.::, tt/C 14.04 H/S 1.::, H/C 1·L04 H/t 1.~~ tt/C 14.0-1 tt/C 
C~IT VCL. :.Jl tt'" '., 25.S7 tt/C ::.04 H/!:: z:.57 tt/S 1.?? H/S :!2.00 tt/C 
VOL, now .27E-03tt3/C • 27C·t 03tt3/S .::?t·OJH:J/C .:!?C:03H3/C .271: 03t131S • 27£ ·~ 03tf3/C 
~OURCt :lTREHOTH • lOE ~()I:, .S3£10S .::::,c:os 
N\Cl';GROUND .40Cl03 .c--ic:o:: .?31:102 
CALIBRATIOH FACTOR • ~3E 02 .:!3[ 02 .1sc 02 
CO:! rLUX .csoc::o::: <GH/C) .10Stl04 <Gtt/C) .:!:!0£·103 <Gtt/C) 
STACt; HEIGHT :!~.!JO CH 7t.~O t1 2S.40 CH 7~.20 H 2S.40 CH ,~.20 " CTACt;: DIAtttTc:R t.:!2 CH 3 • .!t,!, H 1.34 CH 4.0:: " 1.3:! CH J.?~ tt 

!: Atff'LE v 
(~) 

.. RAW COt~CttHRATIOH RAW COttCtHTRATIOH RAW COHCEtHRAT I OH TOTAL com~. 
F'T nJh db <ARCA) <Gttlt1**3> <ARCA) <GH/ttt:::3> <ARCA> <GH/H:l:t-3> <GH/t1U3> 
s~ ,,?~ o.o o.o 1:.1s? .20?E 02 10103 .tSt.E 02 5010 .1t.OE··03 .302E-O:? t:1 SC • c;'6 o.o .t..O 1!.420 • :a :::r: 02 10504 .1.!.:.:!C 02 s ...... .17.!.t· 03 .393E-O~ -··""' I 5".'.' ~ ~!.· o.o 12.0 1 '"'"' .:H?C 02 110?.!. .170E 02 Sl..l..1 .t?OE ·03 .40SE-02 w'"'w""' °' ,!,1 .CJ~ o.o 24.0 10053 .235( 02 1:.?ll.5 • rnn: 02 .t.5H .220E·03 .H4E-02 °' , ., 

.9~ o.o :~.o 2100& .27SE 02 14;:70 .221E 02 0130 .274E ·O:: .52,E-02 l7 .~l o.o :.o.o 279'3? .J[,7[ 02 20:.:!t..5 .::12t: o:: 123C5 • 420C:· OJ • 721E- 02 
t.'1 .9~ o.o 12.0 2,:24 .::ou -02 :::120 .JS7E 02 1so:3 .SJ7E 03 • 7'HE-02 
71 ,CJl, o.o C4.0 3002? .395[ 02 25CJ11 .400[ 02 17005 • .!.05[·03 .CSSE·O:! ..... .':'6 o.o ?o.o 2??01 • 3?3E -02 2l..400 • 400£--02 10~23 .t.23E 03 .064E-02 72 .en o.o N .• o ~?.!.04' • :tVi'E .. · O:! :too~ .<lt:n: 02 10537 .630[·03 .Ot.SE-02 
74 • 76 o.o 102.0 23020 .3l.OE 02 :~'i'07 .use 02 104SO .627E-OJ .246E-02 
75 .9.! .o.o 100.0 25CO.!. .JJOC 02 2l..07S .Hnt: 02 1nco • .!.S?C:· 03 .eot.E-02 
77 .r:.:, o.o 120.0 22017 .2'>'0E 02 24??0 .JOSE-02 2001? .:.ooE-oJ • ::'S::?E-02 ..... .,'), o.o 1::::.0 1?:.::o .2s:.c 02 ~~3~7 .:::nc 02 1747:! .snt· 03 .659[·02 
Cl .?~ o.o 1H.O 15275 .t?OE 02 17001 .2nE .. 02 14753 .501E·O:? .522E-02 
,C3 .~t o.o 1s:..o 11430 .1,:,r 02 14500 .~~:!C o: 12?0!\ .440E-03 • .u::c-02 
e~ .% o.o ll..2.0 C31D .tOSE 02 11217 .1nc: 02 10:.::0 ,Jt.OE-03 .JlJE-0:? 



RUtl t ::.!..!. ::sorT, TEST UO. IJF::?SOr 
CT ACK t1 CT ACK t:: CT ACK 13 100%rIUrDLC::?.!..!.::1:',2l.!. 

ttoDEL rROTOTYf'[ ttODCL rROTOTYrE HODEL rROTOTYf'E 
VCL. AT CTACK HT 1.~~ H/~ 14.04 H/C 1.~.!, H/~ 14 .o.~ H'" 1.~l, t1/~ U·O~ tt,;~ I ... 

EXIT VEL. ~.31 H'" ~S.S7 H/S 2.04 H/::: ~~.57 H/: 1."l'i' tt/::: ,., ... .... o .. H, .... 
1JOL. now .~7E-Q?:ttJ/~ .27CI03t1J/S • 29E · 03HJ/C • ::?9C I 03H3/::: .~7C 03H3/::: • ::n:·l 03t13/C 
COURCE STRENGTH .10EIO.!. .53c:os .3.!.EIOS 
r.r.ct~GROUHD .4?Cl03 • .!.u:: 02 • .!.4C l02 
CALIPRATIOtl FACTOR • 43E-·O::? .:::sc 02 .1sc ·02 
!:'.02 rLUX .OSOEI03 <Gtt/C> .10SCI04 <Gtt/:::> .::2oc103 < GH/C) 
CTACY. HEIGHT 25.40 CH 7&.~0 H 25.40 Ctt n.20 " 25.40 CH 76.20 H 
STAct: DIAHETCR 1.22 Ctt J • .!,.!. t1 1-. 34 Ctt 4.0:: t1 1.32 Ctt 3.9~ tt 

!:t1HF'LE 'V y .. RAW COHCEHTRATIOH RAW COHCEtHRA TI Ot~ RAW COHCEHTRATIOH TOTAL COHC, 
f'T <t:tt> <H> <tt> <ARCA> <Gt11t1**3> <ARCA> <GH/HU3> <ARCA) <Gt1/H**3> <Gt1/HU3> 

5:-' .96 o.o o.o 15';'31 .20.!.E-02 '>'774 .1soc 02 534? • !COE 03 .374E-02 
~ se .9~ o.o .!..O 1.!.070 .::ooc 02 9959 .153C o:: 5500 .10.!.E· 03 .3COE-O:! 

.!.O .96 o.o 10.0 1~?01 .220E-02 1144? .17.!.E ··02 sno .200E ·03 • 416E-02 I 
£,2 .'Ji o.o 30.0 1fJ.!.:!S .::ssc 02 13017 .213C 02 ,!,c;'-'tC .235C·03 .492E-02 °' 6·~ .?6 o.o 42.0 2~~39 .2NE··02 1.!>07.!. .2,CE 02 coos .2'i'OE·-OJ • 5nc-02 ....... 
~6 .% o.o :S4.0 24475 .3:!0C 02 !OSCO .:!o7c: o~ 112-H .302E· 03 , £.4SE·· 02 
t.O • 'i'6 o.o 66.0 27111 .J55E 02 2141'i' .330[ 02 1 ........... 

'-' •' .432E 03 • 72'JE-02 
70 ,91,, o.o 70.0 ~?~C7 .390[·02 25-1N • 39·1C 02 15310 .s:ac 03 ,C3SE-·O:! 
71 .76 o.o 04.0 30507 .402E-02 20053 .U3E 02 1.!.423 .55?E-03 • O?!E-02 
72 .% o.o 90.0 30~73 .3?9C 02 29150 .450C 02 170CtJ .t.09C· 03 .?10E·02 
74 .?~ .o.o 102.0 2017.!. .:li'OE 02 2?154 .4SOE 02 105~2 • .!.32E -03 .OSJE-02 
7£- .t;l o.o 114.0 25S'10 .J3?E 02 20.!.30 .-n::c· 02 1 n-. t t .~J?E·· o~ .El45E-02 '-"'~"' 77 .'76 o.o 120.0 2:S'J59 .::t3E ·02 :73?1 .423E ·O:! 17?44 • .!.11E··03 .n7E-02 
:'9 .N, o.o 132.0 20<;'09 .~731: 02 23730 .3.!..!.-C 02 1.!.010 .S4SC:· 03 ,1,,c;>;:E-·02 
S1 .?.!. o.o 144.0 14760 .1'i'OE 02 1 ........ , , , ., .274E 02 1332? .4'53E-03 .SlOE-02 
83 • C)l, o.o 156.0 S'N5 .12.!.C 02 1 "' .. ,I'\ "-'YU .197C 02 100::0 .340C: 03 .3S7E-02 
04 ,?6 o.o 162.0 7313 .?77E 03 ')?.!.? .15:'.:E 02 7'i'«J2 .271E 03 .27SE-02 
e.! ,96 o.o 174.0 5449 .l,l,~[ 03 {,""'"' .... ..,.., .955C 03 5194 .175C· 03 .1747E·02 
cs .?6 o.o 13.!. .o ::s:;s • HOE -03 :':4"ll .SJ1E ·OJ 3272 .110E 03 .105E-02 
90 .'76 o.o 1'i'3.0 2302 .241E 03 ~:lO:S .:H7E-03 21.!.7 • 71CE ·04 .660E-03 



RUN t 2~7 :::sorT, TE::iT tlO. EX250 ~ 
STACK 11 !::TACK 12 :::TACK •:: 1oo:rINrtLE2G7::17,19c 

HODEL PROTOTYPE HODEL PROTOTYPE HODEL PROTOTYPE 
VEL. AT STACK HT 1.26 H,'S 14.04 H/C 1.26 tt/S 14.04 H/S 1.~.!, tt/~ 14.04 H/S 
EXIT IJEL. ~.31 H,'S 2S.S7 11/S 2.04 H/!:: ~~.57 tt/S 1.?'J H/~ 22.00 11/S 
1.'0L. FLOW .27E-03H3/S • 27E ·I 03HJ/S • 2S'E- 03H3/S .29[103H3/S .27E- 03H::/S .~7£J03t1J/E 
~OURCE nRENGTH .10EI06 .S3EIOS .::~EIOS 
I:ACKGROUtUI .-'lOt:o:: .S'SC 102 .10CI03 
CALIBRATION FACTOR .4::E-02 .23E 02 .1St·02 
£0:! rLU~ .050EI03 <GH/S) .105[104 <GH/!::) .22oc:o:: <GH/S> 
STACt: HEIGHT 25.40 CH 7.S.20 H 25.40 CH 7.!t.:?O H 25.40 CH 76.20 H 
STACK DIAMETER 1.22 CH -. I I .., ..... "' H 1.34 CH 4.02 tt 1.32 CH J.';'6 H 

SAHf'LE v y ... RAW COHCCHTRATIOH RAW COHCCHTRATIDH RAW COHCC:tlTRATIDH TOTAL cone. 
f"'T n;ii> CH> di> <AREA> <OH/H*:::3> <AREA> <011/H*:::::> <AREA> <GH/H*tl> <GH/11U3> 

1 .3 1s.o o.o ll.S'S .162E 03 4"'"'"" .747C:· 03 2140 • 6S'CC- 04 .S'7'7E-03 , ... _ ., .3 o.o o.o 17'.:0 .167E 03 4051 .,H2E 03 1535 .40'JE-O·' .320E-03 3 .3 -1s.o o.o 11.'..7 • S'16E 04 2011 .~'J.!tE o: 707 .206E-04 .-ton- 03 
~ .~ :::o.o o.o 401<;' .574;'[ 03 11167 .171E·02 605'7 ,2::1E ·03 .252E-02 
5 .6 1s.o o.o SOSO • 611E 03 9112 .1'10[ 02 50S'5 .170E· 03 .21cc-o: 
6 . ~ o.o o.o 5020 • 714E-03 '104 .141E 02 H:?C .14CE -03 .227E-02 t::I e .{., -30.0 o.o 3l.74 .426[ 03 4"''"'"" .646[ 03 1719 .SS2C-04 .113E-02 ... , ... 
9 .9 30.0 o.o 7056 ,070E 03 1 " ......... .lOS'E 02 0703 .2NE-03 .307E-02 I '*""""'' 10 .9 1s.o o.o 7404 .S'2-~C· 03 11367 .1741: 02 7Jt!,1 .24CE· 03 .~C)~[-0~ 0\ 

11 .9 o.o o.o 7130 .OOS'E 03 ':SN .147E 02 '5577 , 107E-OJ .25'5E-02 00 
12 .S' -1 '5 .o o.o 66'\2 .C23C: 03 7~5 .. 1 .112c 02 ..,.,C", 

""'" ""'""' .12sc:- 03 .2on:-02 
13 .9 -Jo.o o.o 4130 .407E ·03 4162 .62?E·-03 1'749 .630E-04 .11SE-02 
14 1.2 ~o.o o.o 60S3 .7HE 03 10?06 .167E 02 ?J";'~ .:H7E ·03 .~73E-02 
1S 1.:? :::o.o o.o 7010 ,'JSOE-03 10064 .167[ 02 7?35 .2t.7E-03 .2?1E-02 
16 1.2 15.0 o.o coco .102c: 02 ?017 .1SOC:·02 t.43S .:?16E-03 .274[·- 02 
17 1.2 o.o o.o 7661 .?5?E ·03 04S5 .12'JE 02 5035 .170E-03 .242E-02 
1S 1.:? ·15.0 o.o &700 .032E ·03 t,S3~ .??7E 03 3~05 .122E-03 .l?SE-02 
19 1.2 -30.0 o.o 5677 .t.NE-03 US2 .705E o:: ~350 • 770E 04 .14SE-02 
20 1.2 -60,0 o.o 3JS6 .30·'lE 03 ~~5~ .334E 03 1002 .307[·04 .749E-03 
S'! ....... ..... ~ 1so.o o.o 3064 .345[ 03 4467 • .!,77[ 03 4730 .150[-03 .llCE-02 
54 ....... 120.0 o.o 3703 .4SCE 03 5~73 .017E 03 S506 .107E 03 .146E-02 .... , 
SS 2.1 90.0 o.o S'""'"' -, ~ .643E ·03 ~342 .967E ·O:: 5N4 .1 '>'';'E-03 .l:llE-02 
'56 ...... to.o o.o l-169 .760E 03 t,JCJ1 .S'75t 03 5..,..,, .100£· 03 .1 <;'1[· 02 .... , ..,, ... 
'57 ~:~ 30.0 o.o ~SS? .012E 03 5700 .067E-03 41S3 .130E-03 .132E-02 se o.o o.o S645 .6S'OC 03 422S .63S'C: 03 :!009 .'72,E· 04 • 142E- 02 
59 2.7 -30.0 o.o 456[, .S4SE ·03 ~0~2 .454E-Ol 1?07 .643E·04 .106E-02 
60 2.7 -60.0 o.o 3'706 .4S7C-03 2411 .::sec: 03 149S .475E·O~ .ct..JE-03 
61 2.7 -90.0 o.o 2?32 .J27E 03 1620 .237E 03 ........ .205E·-04 ,5'73E-03 ,..,, 
62 :z.7 -120.0 o.o 2110 .2101:03 1030 .14'5C o:: 566 .1SCE·04 • 37tlE- 03 
63 2.1 -150.0 o.o 1452 .1JOE 03 5';'0 , 76lE -04 310 .707E ·OS .21JE-03 
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