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ABSTRACT

The overall purpose of this investigation is to determine whether
or not there are practical methods for controlling the afternoon winds at
Candlestick Park in order to alleviate the unsatisfactory wind conditions
which now exist.

Field observations have shown that two characteristic and distinc-
tive wind flow patterns exist within the stadium. Each results from the
interaction of Bay View Hill on the unidirectionel air flow approaching the
stadium complex.

These wind conditions have been reproduced in a 1:768 scale model
of the Bay View Hill-stadium complex, demonstrating that the wind-flow pat-
terns observed in the model are directly correlated with those in the stadium
complex, i.e. the prototype. Accordingly, changes in the wind-flow patterns
resulting from modifications in the model can be evaluated in terms of corres-
ponding modifications in the prototype.

. Approximately 150 different model-wind flow situations have been
examined. From the results obtained it is evident that elimination of the
objectionable features of the existing flow patterns, and a general reduction
in wind speed within the stadium, cen be achieved if both Bay View Hill and
tﬁe stadium are modified as follows:

Bay View Hill -~ Cut a slot through the south end of the hill

tangent to the Left-Field edge of the stands or,
remove the southerly portion of the hill.

Stadium - Partially cover the stadium with a protective dome extend-

ing beyond the infield, or erect a vertical screen on
top of the rim between 50 and 100 feet high, or install

‘ vanes on top of the rim to deflect the wind vertically.
Modifications which are not effective singly or in combination includes:

Complete removel or reduction in elevation of Bay View Hill; partial
‘or complete extension of the upper stands around the outfield; addi-

tion of solid, porous or deflecting barriers on Bay View Hill or
across left field or completely around the outfield.
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PURPOSE AND OBJECTIVE OF THE INVESTIGATTON

The purpose of this investigation is to determine what practical
measures can be taken to alleviate the unsatisfactory wind conditions in
Candlestick Park short of covering the entire stadium. FEpgincering concepts
rather than design details are investicated with engineering feesibility
rather than economic and aesthetic factors being given first consideration.

Because the unfavorable winds in the ballpark are a direct result
of the strong westerly diurnal flow of marine air into the Bay Area, the
first objective of the investigation was to define by field meacsurements the
unknown circulation patterns within the ballpark originating from the
westerly wind. The second objective was to determine through use of a wind-
tunnel model of Bay View Hill and Candlestick Perk the effectiveness of var-
ious terrain and structural modifications in reducingz the wird speed or
chang;ng the existing circulation patterns within Candlestick Park. An
essential part of the latter objective was the delineation of those modifi-
cations which are ineffective so that they cen be eliminated from further
considersation.

Results of the investigation are presented in three volumes and a
seven-reel motion picture. Volume I is a detailed repcrt of the prototype
wind studies, Volume II is a detailed account of the wind-tunnel model study,
Volume III presents the conclusions and recommendations together with a
non-technical summary of the investigation. The motion picture shows proto-
type wind flow patterns and model performance for each of the 150 combinations
of configurations and wind directions studied.

ix



I. INTRODUCTION

Ever since Candlestick Baseball Park was built at San Francisco,
some four years sgo, both fans and baseball players have been annoyed by
the peculiar wind patterns generated during the afternoons. The local wind
petterns in Candlestick Park are fixed by the following two features: (1)
the geometry of Bay View Hill located *o the west of the stadium and running
epproximetely in a direction 300 north of west to 50° south of east; and
(2) the sharp features of the stadium itself. Even though the strong
afterncon flow of marine air from the west into the Bay Area cannot be
stopped, there does exist the possibility of making the ballpark more pleasant
by diverting the winds locally by modifying Bay View Hill, the stadium or
both.

Stimulated by the increase in complaints about the wind during the
1961 major league all-star game, the administration of the City and County
of San Francisco made the decision to thoroughly investigate the problem.
Consequently, a joint field and model study was initiated. This report
pertains to the wind-tunnel modeling phase of the investigation.

The objectives of the model study were fourfold:

(1) to help determine the objectionable features of the wind
pattern in the existing stadium,

(2) to determine the reproducibility of prototype wind patterns
for neutral atmospheric conditions,

(3) to determine wind patterns and wind stability for the model
of Candlestick Park under various combinations of modified topography and
stadium structure for neutral atmospheric conditions, and

(%) to determine if any combination of modified topography and
stadium structure studied in objective (3) can remove or reduce the objec-
ticnable characteristics in the existing wind patterns in Candlestick Park.

II. PREVIOUS STUDIES ON TERRAIN AERODYNAMICS
Generally speaking, wind problems such as are encountered in the
Candlestick Park Baseball Stadium may be classified under the broad heading



of "Terrain Aerodynamics". Terrain aerodynamics may be described as a study,
laboratory and/or field, of the effect of local topogrephy on the wind dis-
tribution and the contribution of the terrain to the local turbulence or
gustiness.

One of the earliest scale model experiments for this type of
study was carried out in Japan by Abel in 1928 with a model of Mount Fujiyama.
The contours of Fujiyama being quite smooth, the flow pattern was affected
to a large degree by the local Reynolds number. Thus, the model flow patterns
obtained were not even qualitatively close to that observed in actual field
tests. On the other hand, Reynolds number effects have less influence on
flow over rough, craggy terrain; therefore, true mean flow patterns can be
obtained from the wind tunnel air flow over a scale model of such terrain.

An example of a successful study of terrain aerodynamics in the
laboratory was that performed, in 1929 at the National Physical Laboratory
of Great Britéinz, on the 1:5000 - scale model of the Rock of Gibraltar in
a low-speed wind tunnel.

In the model investigation two methods were used to determine the
wind patterns caused by the Rock. In the first, an extensive grid of some
800 "flags", two-inch silk fibers spaced at regular lateral and vertical
intervals, was fixed within the wind tunnel. These flags were observed for
range and violence of movement and for prevailing wind direction in pitch
and yaw. In the second method, long streamers of fine wool fibers were
placed in various critical poéitions, and a record of streamline patterns
was made. The wind speed used was about 25 feet per second, and the wind
direction was varied from NE through E to SE. It was found that wind

Abe, M. Mountain clouds, their forms and connected air currents.
Bull. Cent. Meteor. Obs. Tokyo, vol. 7, no. 3, 1929.

Field, J. H. and Warden, R. A survey of the air currents in the
Bay of Gibraltar in 1929-19%0. Geophysical Memoir No. 59,
Meteorological Office, Great Britain, 1932.
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directions and the distribution of vortices and vertical currents obtained
with the model agreed closely with those occurring in nature at Gibraltar.
In the case of features of the wind such as the actual intensity of gustiness
and the rapidity of changes in direction and gustiness, the modeled flow
vas not in good agreement with the prototype flow.

More recently flow over a 1:275 - scale model of a building was
studied.3

From the brief review of '"terrain aerodynamics" given above, it
is seeén that several scale model studies of the wind pattern over terrain
models have been conducted in the past - most of these have been partially
successful. In general, modeling of flow over rough topography has yielded
satisfactory results. Thus, modeling of the wind pattern at Candlestick
Park is a feasible undertaking.

III. EXPERIMENTAL EQUIPMENT
In this section the wind tunnel, the models and the equipment used
to make the measurements will be described.

A, Wind Tunnel

The investigation of flow over the model was conducted in a wind
tunnel with a 6 ft square, 35 ft long test section. The tunnel was of the
recirculating type and was powered by a constant-speed, variable-pitch 75 HP
fan (see Fig. 1).

The air entered the test section from a stilling chamber of 12 ft
x 12 ft cross section through a set of two stainless steel screens and a
centraction section in which the area ios reduced from 1z ft x 12 ft to
6 £t x 6 ft. The turbulence present in the air stream due to action of
the fan and the turning venes in the corners was broken down into small
eddies by the screens. The screens serve also to reduce non-uniformities

in mean velocity across the entrance section. Thus, the air enters the

5 Dau, K. Wind tunnel tests of the Toronto City Hall. University of
Toronto, Institute of Aerophysics, Tech. Note No. 50, 1961.



test section uniformly distributed and with a low initial level of turbu-
lence.

A zero longitudinal pressure gradient was maintained in the test
section, with the pressure being nearly atmospheric. All the tests were
conducted at a wind speed of approximately 30 feet per second. Because the
local topography, rather than thermal stability, appeared to dominate the
flow pattern in the stadium and its vicinity, all tests were conducted
under neutral stability conditions.

B. Models

For a neutral atmosphere, inertial characteristics of the air
flow dominate the wind pattern when the geometry changes abruptly in height.
Thus, a true geometrical model with test wind speeds of the same order-of-
magnitude as in the prototype were required for the investigation. With
an undistorted scale model, wind directions for the modeled flow should
correspond to prototype flow wind direction and dimensionless model wind
speeds (locel wind speed/characteristic wind speed -- um/Um ) should
correspond to dimensionless prototype wind speeds up/Ub when compared
at similar locations. Dimensional arguments immediately yield the result
that gust frequency for the model flow fm is related to gust frequency
for the prototype flow fp by

Uﬁ Lp
T £ f
m

£ =
U
D P

m
where Lp/Lm is the ratio of characteristic lengths for prototype and
model. When Uﬁ/Uﬁ is spproximately vnity the model gust frequencies will
be larger than prototype frequencies by a factor Lp/Lm .

The choice of scale for the model was governed entirely by two
factors: (a) size of the wind tunnel and (b) inclusion of the necessary
topography that affected the wind patterns in the stadium. A scale of
1:800 was selected for the model -- the largest scale possible that would
include the total hill = for all desired wind directions.



The model of Bay View Hill was made from a mixture of light weight
aggregate and cement which was shaped according to contours given by a
contour mep supplied by the City and County of San Francisco (see map).

The model was made in two sections with each mounted on a six-foot diameter
semicircular plywood (see Fig. 2). The base represented the surface of

San Francisco Bay. The model of the hill and the base were mounted on a
turntable raised about six inches above the wind-tunnel floor. Thus, it

was possible to rotate the model through an angle of 560o to obtain any
desired wind direction. This model of the hill has been called the "original
hill" .in all subsequent sections of this report.

Miniature trees, made of Norwegian Lichens, were glued to the north
side of the hill to simulate the vegetation on the hill slopes. Photographs
of the prototype were used to locate these trees on the model.

Smoke orifices made from 1/4% inch copper tubing were mounted flush
with the hill slopes at various critical locations. These orifices were
connected through "Tygon" tubing to kerosene smoke generators located out-
side the tunnel. The raised turntable gave easy access to the orifice
connections.

Upstream and downstream ramps, two feet and four feet in length
respectively, were used to give a smooth transition between the floor of
the wind-tunnel test section and the base of the model (see Fig. 3). The
leading edge of the upstream ramp and the trailing edge of the downstream
ramp were shaped to give smooth transitions.

The model of the stadium itself was made with a framework of sheet
metal and a plaster-of-paris filler from detail drawings furnished by the
City and County of San Francisco. Two scales were used for the stadium
model -- 1:400 and 1:800%. The 1:800 scale model was used for most
of the study. The 1:400 scale model was used to test the effect of model
scale on the flow pattern within the stadium by comparison with the pattern
observed in the 1:800 scale model (no hill present in both cases). Smoke
outlets were provided in the 1:800 scale model at Sections 2-4 in the upper
stands and Sections 22-24 in the lower stands. The parking lot was also
included in the model.

The true scales used were 1:384 and 1:768.
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Several modified forms of Bay View Hill and the stadium were
made. These were made with the same materials and in an identical manner
as the original models. A description of these modifications will be

found in a later section.

C. Techniques of Measurement

In order to judge the degree oI turbulence of the wind and to
record its range of direction in a horizontal plane, and to determine the
streamline pattern, an extensive grid of pivoted streamers was constructed
at various critical locations on Bay View Hill, in the stadium and in the
parking lot. These streamers were approximately one-inch long "Orlon"
yarns glued on glass beads that were fres to rotate in a horizontal plane
on a pin (see Fig. 4). The pins could be fixed upright at any desired
position on the model with the yarn attached at any height. Using these
streamers, one could estimate the main or predominant position of each
streamer and the total range of angle variation in a horizontel plane.

In general, the range extended symmetrically on the two sides of the pre-
dominant positions; but there were cases where no predominant direction
occurred, but merely continuous oscillations between the recorded range
limits, or even complete rotary motion occurred.

In addition to the pivoted streamers, kerosene smoke was released
continuously at critical locations in the model as a means of visualizing
the streamline pattern. These two methods -- smoke and pivoted streamers,
were not used simultanecusly, but merely to supplement each other.

Motion pictures with a 16mm Reflex Type Paillard Bolex camera
were used to record the complete motic: of the streamers®. Diagrams of
the flow pattern were then drawn from these motion pictures by taking
each streamer in turn and estimating its mean direction and the prevailing
direction in yaw.

A composite motion picture showing a short sequence of pictures for all
configurations of hill and stadium examined has been prepared. Table 2, Details
of Modifications (p. 78), . describes scenes in the order of appearance

in the film. This film should be referred to by those wishing to study

the model results in detail.



Mean velocity measuremsnts were also made at five lccations in
the model. These measurements were made by a manually balanced mean-velocity,
constant-temperature, hot-wire anemometer. The circuit diagram of this
instrument is shown in Fig. 5. The sensing element consisted of a 0.4 inch
length of 0.00L inch diameter platinum wire mounted on the tips of two
pieno wiré prongs, the other ends of the prongs were embedded in plastic.
The hot-wire was calibrated by meens of a pitot tube and a Flow Corporation
micrcmanometer. After calibraticn the hot-wire probe was placed in the
wind tunnel with the ccnsing element normal to the flow and the velocity

measured at each of the five lccations (see Fig. 6 for these locations).

IV. CORRELATION PHASE

A. Intrcduction
The objective of this phase of the work was to make measurements

of air flow over a modzl cof the existing hill end stadiuvm, using pivoted
streamers cnd anemcuctry in order to estszblish model-prototype correlations
in terms orf the mescn circulaticn pattern in and around the stadium. In
addition, based on these measurements cud field measurements, the specific
elements of the wind pettern which seem objectionable and should be elimi-
nated or modified were to be established.

This part of the investigetica wos conducted at several wind speeds
and over a renge of wind directions. The choice of the specds and directions
was based on the observations made by M=tronics Associates,Inc. at the
field reference staticn et Mclaren water tank. Wind speeds and direction
measurements were recordad on e twenty -four hour basis a. the reference
station from April through September 1962. The half-hourly average
directicns for the period 1300 - 1800 hcurs PDST were determined from the
records (these are the primary hours of interest for baseball games). The
half-hourly averages were plotted in terms of frequency diagrams showing
for each month the number of half-hourly periods in 30 direction increments.



The directions corresponding to the 5, 50, 95 percentile points on the
frequency diagram together with the meximum direction for each month were
then found. Fig. 7 is e summary of these wind direction reductions (details
can be found in Vol. I of this investigation). As seen from this Fig. 7,

90 percent of the half-hourly average directions fall between West and MSOS
of W. Consequently, measurements in the wind tunnel were made at 5° intervals
between 6°S of W and 41°S of W. The records at the McLaren water tank
reference station also show that the wind speeds vary between 10 to 30 mph
during 1300 - 1800 hours PDST in the months of April to September. Thus,
the tests during this phase of the work were conducted with wind speeds

at approximately 10, 20 and 30 mph.

An essumption inherent in the above choice was that the year 1962
was typical of past years. Records at the City Hall in Sen Francisco
indicate that the wind was blowing from a more southerly direction in 1962
than in past years. Since no previous records were kept at the McLaren
water tank reference station, no conclusions can be made as to the validity
of this assumption. '

B. Summary of Prototype Flow Pattern

The following summexry of the prototype flow patterns was obtained
from field studies conducted by Metronics Associates, Inc. The patterns
were inferred from movies of smoke releases and streamers in the stadium,
the parking lot, and Bey View Hill. The summery is broken down into
three subsections: (1) stadium pattern, (2) parking lot pattern, and (3)
overall circulation over hill. The readers should refer to Vol. I of
this report for more details.

l. Stadium flow patterns: Two distinct types of patterns were observed.
One is called for brevity, "Left-Field Control" and the other "Southerly
Control". No correlation was found between wind direction at McLaren water
tank and these predominant flow patterns. It was observed that the Left-
Field Control occurred during the major portion of time measurements were




made. These distinct patterns existed even for the lower velocities,
elthough they were more marked at wind speeds around 30 mph.
a. Left-Field Control: The following distinct features were
observed for this type of flow (refer to Figs. 8a and 8b):

(1) A large vortex formed at Section 32 of the upper stands.
The smoke released always cleared the upper stand end never
obscured the end.

(11) A predominant mean flow was observed going down third-
bese line towards home plate, impinging on Sections T through
11l of the upper stends and then going over the top- of the
rim and out of the stadium.

(111) A clockwise flow formed in back of the lower stands
from Section 5 to Section 18, epproximately. This flow is
at relatively low speed, but is ccntinuous and essentially
non-variable.

(iv) A predominant flow came from left field with interrupted
flow parallel to the sterds which moved eway from home plate
at Section 23 of the lewer stand snd Sectiocn 23 of the upper
stand.

(v) A clockwise flow was prcduced under the upper-stand rim
of Sections 2 - 4 becoming weak &f ter Sections 8 - 10, but
persisting to Section 32.

(vi) A 180° shift in direction occurred parallel with the
bottom edge of the upper stand at Section 1. The shift in
direction took place at intervals of approximately ten seconds
to cne ninute.

(vii) A mean flow extended from the left-field cpening across
the outfield particularly at the bleachers and the scoreboard
position.

This particular type of flow was called "Left-Field
Control" because the entire flow pattern in the stadium is
governed or controlled by flow across the left-field opening.



b. Southerly Control: This type of flow was quite different

from the Left-Field Control pattern. The following distinct

features of this type of pattern were observed (refer to Figs.

9a and 9b):
(1) A downward flow from the rim at Sections 4 to 10 of the
upper stand extended on to the playing field. The flow reached
the ground surface between home plate and the lower stands.

After contacting the surface, there was a marked surface flow
outward into the left field area at a depth of 75 feet or
less. The flow diverges and moves along both the first and
third-base lines. Smoke that was released under the rim wag
never carried above the upper edge of the rim.

(i1) The downward flow created a characteristic eddy in the
upper stands and elso in the lower stends. The line of
contact at the ground surfece extended outward towards the
pitcher's mound as the wind speed decreased.

(111) The flow over bleachers and the scoreboard was from home
plate moving into the outfield.

(iv) The wind direction in Sections 22 and 23 of the lower
stands and Sections 23 and 28 to 30 of the upper stands showed
& characteristic flow parallel to the stand moving out away
from home plate.

(v) The field flags showed two types of patterns. Those
near home plate showed the flow recirculating back into the
stands, whereas, those in the out-field show the continuous
flow from home plate out towards the scoreboard.

This particular flow pattern was governed or controlled
by & south-westerly wind flowing over the rim and, hence, has
been called "Southerly Centrol" for short.
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2. Perking-lot flow pattern: The parking-lot flow pattern was very steady
irrespective of what was occurring in the stadium. The wind seemed to be
steadily blowing from sbout 12°S of W to 21°S of W, which was also the
mean wind direction at the McLaren tank reference station. Although the
direction of the mean wind was steady, the magnitude of the wind velocity
was qQuite large. Figs. 10a and 10b show the parking-lot wind pattern,
observed in the prototype, for wind directions of 12°s of W and 21°S of W
at the McLaren water tank, (details of the patterns may be obtained from
Vol. I of this report).

3. Circulation over hill: Fig. 1l shows the circulation pattern over the
hill when left-field flow was occurring in the stadium. One observes that
flow occurs along the surface on the hill slopes just to the west of the
stadium. Smoke released on the highway to the west of the stadium hugs the
hillside and moves toward the south. Smoke released on the crest of the
hill flows past the roadway at the mean wind direction (at McLaren reference
station). Just past the roadway the flow eppears to split into two layers.
The lower layer turns towards the south-east and heads towards the left-
field stands in the stadium, whereas the upper layer continues in the mean-
flow direction. Smoke released on the north side of the hill near the KIR
television tower moves towards the north-east. Just past the roadway the
flow sgain splits into two layers. The lower lgyer turns towards the
south-east, flows along the roadwsy, and heads into the left-field opening
in the stadium. The upper layer continues in its original direction
towards the north-east.

No flow pattern over the hill B r the "Southerly Control" was pro-
vided by Metronics Associates, Inc.; thus, no model - prototype comparison

can be mede in this case.

C. Model Flow Pattern

In order to facilitate comparison between the model and prototype
flow pattern this section will be subdivided similar to the previous section
as follows: (1) stadium pattern (2) parking-lot pattern, and (3) general
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circulation over hill. All the éoducticas reported in this section are
based on studies of flow over the 1:800 scale model.

1. Stadium flow pestterns: Unlike the prototype there was correlation
between mean direction of the wind approaching the hill and the type of
flow pattern observed; i.e., whether the stadium flow was primarily

"Southerly Cont=ol" or "Lefi-Field Cont -ol". Mecan-flow patterns were
photogrephed at 5° intervals between 6°S of W end 41°S of W at a wind
speed of aspproximately 17 mph. Figs. 12 through 15 show the flow pattern
for 16°S of W, 31°5 of W, 6°S of W and 11°S of W. In addition, the flow
pattern for 16°S of W was photogrephed at a wind speed of 30 mph and 10 mph.
Fig. 16 shows tLe pattern et 30 mph wind specd.

a. Left-Field Contrel: This pattern was mast prominent at a

wind direction of 16°S of W. Thre following features were observed:

(i) A strong vortex in Saction 28-30 of the upper stands;

(ii) A mesn flow across the cutfield originating at the left-
field cperning and flcwing past the bleachers and scoreboard;

(1ii) A mean flow at Sectinns 23 end 34 of the lower stands

and Secticnz 23 of the upper stznds from the left-field
towarde San Francicco Bay;

(iv) A clockwise flow in the upper stands from Section 5 to
Szetion 24. This pattern was quite persistent throughout
the upper stands;

(v) A clockwise flow in back of the lower stands from Section
4k to Section 18. The flow is along third-base line from

Seation 18 to Section 44 of the lower stands;

(vi) A predorinant mean flow going down third bsse line,
impirging en Sectiens T throvgh 11 of the upper stands and
then going over the tco of the rim end out of the stadium.

By couparing the mean pabttern for the Left-Field Flow for the
model and prototyne it can he scen that there is definitely model-prototype
similerity. This may e easily cbserved bty refsriring to the superimposed
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flow shown in Fig. 17. Of course, shifts in wind direction at the bottom
edge of the upper stand at Section 1, which occurred at a frequency of ten
seconds to a minute in the prototype, could not be easily determined
becauseé these were of high frequency in the 1:800 scale model.

b. Southerly Control: This pattern was most prominent at a wind

direction of 51°S of W. The following features were observed:

(i) A downward flow from the rim at Sections 4 and 10 of
the upper stand. The flow reached the ground surface between
home plate and the pitcher's mound. After contacting the
ground surface the flow diverged out along both the first and
third-base lines.

(1i) The field flags nearest to the stands show the flow
recirculating back into the stands after approaching the
ground surface. These flags in the outfield show the flow
diverging out along the first and third baselines and generally
continuous flow from home plate out towards the scoreboard.

(111) The flow in the lower stands starting from Section 24 to
Section 23 at the right-field opening was generally counter-
clockwise in direction. The upper-stand flow seems to exhibit
a similar trend; i.e., generally counterclockwise throughout
the stands.

Again, a model-prototype comparison for Southerly Control indicates
similarity at least for the mean-flow direction and for relative velocities.
The general sgreement is shown in Fig. 18. The flow near the scoreboard
and at the left end of the lower stands is slightly different for model and
prototype. The prototype flow for this case could not be definitely associated
with a change of wind direction at the McLaren water tank.

2. Parking-lot flow pattern: Very steady flow and high speeds were observed
in the parking lot. The streamers indicated that the wind direction at the
parking lot was the same as the direction of the mean reference wind. This
pattern was also observed in the prototype. Fig. 19 shows the parking-lot
flow pattern for reference wind of‘}bos of W.
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3., Circulation over hill: Fig. 20 indicates the flow pattern over the
hill for the reference wind direction of 16°S of W in the model.

4. Effect of wind direction on flow pattern: As stated earlier, flow
patterns were taken at 5° intervals from West to 41°S of W. Figs. 14 and
15 show the wind pattern in the stadium at 6°S of W and 41°S of W. It
can be seen that Left-Field Control already predominates at 6°S of W with
typical Left-Field Control at 16%s of W. As the wind comes more from the
south at about 26°S of W there is transition flow with extreme gustiness
in the stadium with alternating Left-Field and Southerly Control. At
5l°S of W the fully established Southerly Control exists which continues
more or less until the wind comes from 41°8 of W.

5. Effect of wind speed on flow pattern: Just as in the prototype, the

predominant flow patterns persisted irrespective of the mean free-stream
speed. The higher the speeds the more pronounced the pattern. Figs. 12
and 16 show the flow pattern for a wind direction of 16°S of W and wind
speeds of 17 mph (26 ft/sec) and 30 mph illustrating the above point.

§ Effect of model scale: At a scale of 1:400 topography could not be
cluded in the model because of limitations on size imposed by the test
:iction width of 6 £t. Therefore, only flow patterns within the stadium
f?r scales of 1:400 and 1:800 can be compared when the hill is completely
removed in both ceses. Figs. 21 and 22 show comparison of flow patterns
for the two scale models at a reference wind speed of 17 mph and 16°S of
W( No significant differences were anticipated and none were detected.
S ar sgreement was observed for a reference wind direction of 31°S of
w,’ Accordingly, one may conclude that the Reynolds number is not a
3 significant paremeter in determining the mean flow pattern when the Reynolds
. mmber is equal to or larger than the minimum obtained in this study with
' the 1:800 scale model.
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V. MODIFICATION PHASE

A. Introduction

Having established the existence of model-prototype similarity
for the mean wind patterns, a serious study of flow patterns resulting from
modifications to Bay View Hill and the stadium was justified. Before
launching the study, decisions on what the modifications were to
eccomplish and how to evaluate the effectiveness of the modifications

were necessary.
Two primary objectives were set for accomplishment by the modifica-
tions. These were as follows:

(i) Elimination of the Left-Field Control flow pattern
with its strong wind along the third baseline toward home

plate and the cross wind in the cutfield from left to right.
(ii) Reduction in intensity of the Southerly Control flow.

The Left-Field Control pattern being caused primarily by the hill
should respond to modification of that feature or to blocking of the left-
field opening of the stadium. However, the Southerly Control flow seems
to0 be associated with the stadium geometry and should respond to additions
or modifications to this structure. The effect sought in attempting to
achieve both of these objectives was to reduce both mean wind speed through-
out the stadium and the degree of gustiness. Therefore, if a new type of
flow pattern resulting from a modification gave mean wind speeds and a
degree of gustiness which were not reduced, it would have to be discarded.

To evaluate the effectiveness of a given modification the following
observations were taken:

(1) Mean velocity at five stations in and above the stadium
as shown in Fig. 6.

(ii) An estimate of gustiness by visually comparing the
activity of the pivoted yarns in each case with the activity
for flow over the unmodified model.
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The observation for mean velocity made with a hot-wire anemometer were
quantitative; however, the estimate of gustiness was essentially qualitative
but recorded in the motion pictures taken of all cases. A quantitative
measure of gustiness was not chosen for the following reasons:
(i) Many modifications were to be made so that the limited
resources of time and funds for the work demanded that the
simplest and quickest method be chosen.
(i1) Such a measure could not be used to great advantage
because the degree of gustiness necessary for discomfort to
spectators and players is unknown. An interesting and valuable
study would be to determine the effect of gustiness (turbulence)
on the performance of humans engeged in various tasks and
sports.

B. Modficatiaons

Most of the modifications studied were part of a systematic effort
to eliminate or reduce the charecteristic Left-Field and Southerly Control
flows. However, some of the modifications studied were motivated by

suggestions from various sources having an interest in the problems. A
few of the modifications were studied primarily to eliminate them from
further consideration as possible solutions.

The following tabulation lists the order in which flow patterns
for all modifications are presented in a T-reel motion picture made during
the model study. Basic configurations of hill and stadium appearing in

the various reels are as follows:

REEL BASIC CONEIGURATIONS

1 Correlation Phase HILL: Unmodified
STADIUM: Unmodified

2,3 = Modification Phase HILL: Unmodified
STADIUM: Modified

4,5 Modification Phase HILL: Removed
STADIUM: Unmodified and modified

6,7 Modification Phase HILL: Modified
STADIUM: Modified

Table 1. Content of Motion Picture Reels.
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Details of each sequence in the T-reels of motion piclur~s are given in

Table 2, Details of Modifications (see page 76.)

C. Wind Pattern Comparisons
In comparing wind speeds for the various cases, one should keep

in mind that wind speeds particularly at stations 1 and 4 may shcw large
changes when certain stadium modifications are made where:xs wind speeds
at station 3 respond strongly to both hill and stadium changes. The best
flow patterns resulting from the modifications are those in which both
mean wind speed and gustiness in the stadium are reduced to low values.
Therefore, a measure of each of these quantities was sclected so that
each of the configurations could be plotted on a graph for comparison.

The wind speed at station 2 was chosen as the ordinate end the gustiness
classification of poor, fair, good and excellent (shown in last column of

Table of Modifications) were given equal weights cn a linear scale to
form the abscissa. Fig. 23 shows the location of all flow p=btterns on
such a comparison plot.

Selection of a region on Fig. 23 which irsures a zone of flcw
conditions causing little distress to ball players and spectators alike is
not simple. On one hand we have no real knowledge of when distress begins--
this is also determined by air temperature, humidity end suspended solids--
and on the otherhand there will always be local regicns of the stadium
where some distress will occur. For these reasons any configuration falling
within a zone selected as satisfactory should be given careful consideration
before concluding that it offers a solution. Furthermore, the configuration
should fall within the satisfactory zone for at least both tha 16° and 5108
of W wind directions. The zone selected as representing a satisfachory
solution is limited to a maximum wind speed of 1.5 mph for gcol and excellent
gustiness classifications with the wind speed then decreasing linearly to
zero as the gustiness classification decreases through fair to poor. This
is based upon the supposition that higher mean wind speeds become more
tolerable as the degree of gustiness decreases.
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The following table lists in decreasing order of effectiveness the
modifications found to give a possible solution to the wind problem.
RUN NO. WIND DIRECTION HIZL STADIUM
Satisfactory Configurations for Both Wind Directions--l60 and 5108 of W
E20 16 45° cut (Fig. 29) Partial dome
E8

31 45° cut (Fig. 29) Partial dome
ch6 16 Removed Partial dome
Chly 31 Removed Partial dome

E25 16 S end removed Partial dome
(Fig. 31)

E12 3L S end removed Partial dome
(Fig. 31)

Elh 16 45° cut (Fig. 29) 100' porous screen on rim

El 31 45° cut (Fig. 29) 100' porous screen on rim

(Fig. 31)

E10 31 S end removed 100" porous screen on rim
(Fig. 31)

E26 16 S end removed Partial dome with slot
(Fig. 31)

El3 31 S end removed Partial dome with slot
(Fig. 31)

E17 16 45° cut (Fig. 29) Deflector vanes on rim
and stands to Sec. 34

ES 31 45° cut (Fig. 29) Deflector venes on rim
and stands to Sec. 34

4E23 16 S end removed 100' porous screen on rim

ckl 16 Removed Deflection vanes on rim
to Sec. 22 and vertical
deflection vanes to Sec. Lk

B31 31, Removed Deflection vanes on rim to
Sec. 22 and vertical deflec-
tion vanes to Sec. Lk

Table 3. Modifications @giving Possible Solutions to Wind Problem--
in Decreasing Order of Effectiveness.
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RUN NO. WIND DIRECTION HILL STADIUM
Satisfactory Configurations for One Wind Direction--5los of W
E9 31 S end removed 100" porous screen on rim
ﬁ (Fig. 31)
E4 31 hSo cut (Fig. 29) Deflection vanes on rim
to Sec. 22
B34 31 Unmodified Partial dome
C19 16 Removed Solid screens on stands
to Sec. 4k
<E7 31 45° cut (Fig. 29) Upper stands enclose field
E6 31 45° cut (Fig. 29) Deflection vanes to Sec.
44 and upper stands en-
close field
B3 351 Unmodified Upper stands enclose
< field
B28 31 Unmodified Deflection vanes to Sec.
44 and upper stands en-
close field
ch9o 31 Removed 100' solid screen on rim
D19 16 45° cut (Fig. 29) Unmodified



VI. CONCLUSIONS
Based upon the prototype studies (see Vol. I) and the model studies
of the Candlestick Park complex described in this volume conclusions of
positive significance may be made. Conclusions of a general nature as well
as of a specific nature related to a solution of the wind problem at
Candlestick Park have been reached. These are as follows:
1. A 1:800 scale model of the Candlestick Park complex yielded
model flow patterns closely similar to prototype flow patterns.
2. The model flow patterns for a given ambient wind direction
remained similar when the ambient wind speed was varied from
17 to 30mph and the model scale was varied from 1:800 to 1:400.
Thus, gross Reynolds number effects are not present and the
flow pattern is determined by the geometrical features inherent
in the scale model.
3. Changes made in the hill or stadium geometry produced modifica-
tions in the wind patterns which would occur with a high degree
of certainty in the prototype if similar geometrical changes
were to be effected.
4. Both the element of wind speed and the element of wind gustiness
must be considered when estimating the relative improvement of
wind conditions in regard to comfort of spectators and performance
of baseball players exposed to the environment. Thus, a solution
to the wind problem requires that both wind speed and the degree
of gustiness be reduced to an acceptable level for most of the
wind directions occurring at the site.
5. Existing disagreeable wind conditions can be alleviated to a
large degree by certain modifications in the stadium and Bay View
Hill if taken together. Modification of the stadium alone is not
sufficient. The most favorable combinations of modifications in
decreasing order of effectiveness with respect to stadium additions
are the following:
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HILL STADIUM (See Fig. 2%)

Cut through south end of hill a. Partial dome over ballpark

down to parking lot level with b. Vertical porous screen around

axis parallel to left-field edge edge oL upper Tiks

of stadium. (See Fig. 29)
or

Removal of south end of hill

down to parking lot level. (See Fig. 31)

6. Any one of the solution concepts listed under Conclusion 5

should be optimized through further model study to obtain maxi-

mum relief from the wind problem while meeting certain physical

c. Deflector vanes on top of upper
rim.

and economic restrictions.
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FIG. I9 PROTOTYPE FLOW PATTERN IN PARKING LOT - WIND DIRECTION 3I1°S OF W
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FIG. 25 SMALL CUT OFF SOUTH END OF HILL
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FIG. 27

BROAD CUT

THROUGH CENTER OF HILL —— AX/|S 45° S OF W
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FIG. 28 BROAD CUT THROUGH CENTER OF HILL -— AXIS 555 (F w
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FIG. 29 BROAD CUT TANGENT TO STADIUM -- AXIS 45°S5 OF W



FIG 30 VEE CUT TANGENT TO STAD/IUM-— AXIS 45°S5 OF W
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FIG. 31 SOUTH END OF HILL REMOVED --B< -
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FIG33b FLOW PATTERN RUN NO B4
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FIG. 35a FLOW PATTERN RUN NO. B34
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FIG. 376 FLOW PATTERN RUN NO. C35

I T e SAm, o SR ' g o ™ S Bl il © 8

bRV e A N




LOWER STAND RESERVED
sl ‘, r- :
| re-

\

-
- ) 7
<
. N
%
// )e -() N\
A~ Sec ec >
% 2 - A
ye' i 5
/ P 3 ! 2 e
¢ a2 1o T \1 | < :
" \ \
A o DV AT 6 47N
2 PN, N P
/ B\ QS O :
o » N v(
N O -
=~

-~ ‘Iu
< %) :) ] ) \ . ?
é/ ) -~ P \ \"‘
A A i ! -
ol \ o 5
' ,// 4
; !
% /
go 5 g 2
(%) ~ 4 f\_"‘ o i
. /
¥ (O
2 ¢

{ 2N

o . /o '

‘/:0.2 h / |
2o -/

< ~ ' |

e, L |

2 —

FIG. 380 FLOW PATTERN RUN NO C 37



UPPER STAND RESERVED

FI6.38b FLOW PATTERN RUN NO C37



LOWER STAND RESERVED
sl

)~

- \‘ f.,! / \'7,

Fl6. 39a FLOW PATTERN RUN NO. 08



UPPER STAND RESERVED

\
b \‘..
< A\ zec
W\ ,
< 56\ \& ,
) N o~ \\ \L;:) /
/ 0 N\
o A
/’ \\\\ f’ N\, " ~
/S - &7
SN S /
/ N ‘\\/ /
~ L / Py
/\\ “ o, /
/ N /
[ & /
~_ W o /
//L S~/ //
// '-‘/J v/ /
e, W /
[~ T /
]
/ _,‘)]’ A
N |
I
I |
g —|
N I \
| \
=) \
\ ) \
\ v 2\ \

e e

FIG. 39b FLOW PATTERN RUN NO D9




LOWER STAND RESERVED

FIlG 40a FLOW PATTERN RUN NO E3
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Table 2.

Details of Modifications
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Note: Reel 1 is Correlation Phase ('A' series)

Run
No,

Al

A4

A6

A7

AS

#

! . 1[ s W R e r""' "'"."""“*“T 1T T
Fig. No Sketch 1Wind Vel, in MPH Velocity at Four| Description and ;Improvement
: Scale 0 ¢ Bt low P |
Reel No, f . f° Ppirest.in "0t Wl PoiateiaMPH._ Flow Pattera | ofFlow
' T 1 Model-Prototype |
. e Correlation Phase I
. 30.0 3 Flow pattern on E
; g _____ hill and in stadium |
l ' ‘ i
| | \ . | 3 |
| | é 31 | ==e-- . Southerly Control |
| ? i 14 '; |
| : | ‘ . 1:800 E ----- ! |
W N V\.\ b b : o ? & LT T BN~
: )l v = ~ 1 - Model-Prototype l
‘ v \ {{ | mmews ‘Correlation Phase
, \ 30,0 5 | Smoke pattern :
: ! TR TS . S AR A R SR e 4 T R  in stadium f
; - 3 |
: et |
| \ | 31 | | |
; 1 : 4 . Southerly Control
? Bay o7 '.',\.L.l_?_QQQ,_.i Lo b
: AR R ‘ 1 - Model-Prototype
' 17.7 8.6 ‘Correlation Phase
§ 2 3.0 - Flag pattern
f ; 'in stadium
' : : 2.9
31 " Southerly Control
; 4 2:3
_Bay 1:800
1 Model-Prototype
e S Correlation Phase
2 Flow pattern on
----- hill and in stadium
3
) TR e R : ;
e Left-lield Control |
0 LT et e i R B | |
Bay 1:800 _ : :
! | 7 R Model-Prototype '
' ' Correlation Phase |
i 30,0 ! '
' 2 Smoke pattern
f i S ‘in stadium
e ;
I bl e N\ T T e e b e R Left-Field Control
1 ? 16 . \
‘ +
{ Bay - 1:800 R |
| 1 Model-Prototype
. 5.4 Correlation Phase
12,7
X Flag pattern
g in stadium
1.4 |
3
2.2 ‘
18 Left-Field Control
1 4 |
1.9
Bay 1:800 L .
1 Model - Pr ototype
----- Correlation Phase
30,0
2 Flag pattern
----- in stadium
3
----- Left-Field Control
1 16 4
Bay L N RN b R | , '
1 Model-Prototype
P R AR L Correlation Phase
2 Flag pattern
————— in stadium
3
) 'Left-Field Control
1 B
A I L el
BRav 1:800\‘

——n



O StadlumModiIed_ (B' series) r SRR RO e

o —y———] 1
Run | Fig.No Sketéh Wind Vel in MPH Velocity at Fourl Description and | Improvement
s e Di ¢ in °S of Points in MPH | Flow Pattern | of Flow
v rect, in 0 .
4 RaE R T Tl G | TNG A s S 5 oRoaid (g A d
T e e o SRR M.~ 11+ 3 Ak B S 253K .'t~l g T it -l —
" | |I~HLL Unmodlfxed
13a,b | z 17,7 ; 8.6 'STADIUM: Upper
. . ) : 2 stand extended to
B1 : (R . \ ¢ : 3.0 sec, 34
? 3
1.6 Southerly Control Poor
2 : ‘ | 31 b . (Approximately)
‘ t Bay . 1:800 | : 2.6 ‘Very gusty
1 y “ Ak - 4 . 4
-, L 1 'HILL: Unmodified
j & | | ; 8.4 'STADIUM: Upper
132a,b |\ ) | 17.7 5 |stands extended to
, |\ | | ‘sec, 44 |
| Ry o r~ | ; 2.1 b Poor
Bz L i (" | g | | !
. ‘ ' 4 ; t ;3 i f
' # \ ) \ \ / H " {
2 e b ; A ; b Southerly Control
« : ‘ - ) ! |4 t
e P , | 2.6 ‘Gusty
IR S , o O R N | WEEDAT N i
: N : | 1 - |HILL: Unmodified
- 13a,b | , ‘; 6.5 'STADIUM: Upper
! ! 17.7 :
: [\ | 2 ‘stands enclose
:; P ' Gk field
B3 7 : B ' Poor
\ i 3.3 i
2 \ _ i 4 ‘Southerly Control
3 ‘ g a (Approximately)
3 ! \ Bag -~~~ 1:800 i Reduced gustiness
1 HILL: Unmodified
6.0 STADIUM: Upper
17,7 > stands extended to
sec. 34
B 4 9 Aol ’ ki Poor
3 Field flags point SW
0.7 perp. to 3rd
2 ' 16 | 4 baseline |
i Bay '7 Sibio 1.7 :Very gusty :
3 . L : ‘ T
: LR ‘ 1 HILL: Unmodified |
E | | 3.2 STADIUM: Upper |
} -, : 17.7 - 'stands extended to |
e' ’ 1 ? 'sec. 44 ’
3 Y - | | 3.4 ’ }
B5 *, 3 = | N\ N ; o , 1‘ | ‘Poor
| 3 !
! \ ‘ 0.8 fe '
: ; 16 ‘ -Slmila.r to B 4
| ‘ R | 4 |
- ! |
o ‘ — : : ’ 1.4 | |
L ol VL, 1:800 | | i ;
: L - ' 1 .I-H.LL Unmodified
. | | 3.0 STADIUM: Upper
' 1.3 32 stands enclose ’
Nt (] : L
3a,b | | 3.6 éfleld
g, S / '. | - ‘
B8 i‘ | | | 3 Similar to B 4 . Poor -
| N 1\ | 16 | 1 |
: | 4
e b g ‘ ¢ \B |
S T SR N T NN Ll ) Rk SN scscovipnsc o
B7. { e | 1 HILL: Unmodified |
fallows i b \ | | 4.8 STADIUM: Solid
for B 24 j % ‘ I3+ P “screen to sec. 34,
A S % % 4 2
5 : | 3.2 helght same as
B8 | 3; ;,b_ t / | upper: rim
. 5 ' 13 ' Poor
Lo W | 1.2 Field flags point i
f , \ | 16 i : generally N
SO S Bay 1:800 f 1.4 - [Gusty
y Tl # PRy T o A 1 '~ HILL: Unmodified
| | ! 2.7 STADIUM: Solid
! 17.7 \ screen to sec, 44
| 32 a, b] il
%32 fz height same as
: &2 | 3.4 upper rim |
B9 | gk - L 3 i : . Poor
‘ i 2t ' | X Similar to B 7 |
: | ‘ 16 4 | Very gusty
2 5 s - ! | 1.4 ! !
— 1‘ os—— J .Bay-:lL. PR :\ l:goo - l l |



Note: Reels 2 and 3 are Hill Unmodified, Stadium Modified ('B' series)

Run Fig.No. Sketch Wind Vel, in MPH Velocity at Four Description and Imprevement
No. |Reel No. Scale [Direct. in °Sof W  Points in MPH Flow Pattern of Flow
e 1 HILL: Unmodified o
oI \ 3.4 STADIEM: Solid
\ k7.7 ¢ falall - - —{ screen encloses
g2 field, height same
B19 |32a,b . as upper rim AR
b - - - e - ; o ™ S 8 g i ik
N \/ 2.0 Similar to B 7
2 16 g < 3
4
x/\ 1:800 g e L S AN
B 1 HILL: Unmodified |
e ‘\ i I RO (R e g T STADIUM: 50 ft
1834, b ( \\ 17.7 3 1 vertical poles on
\\/ \ _____ upper rim
B1ll N K ----- Poor
2 ) “\.\w 31 4 ’
{ o AR AT SRy o NN RN L Extremely gusty
% Bayk\\ Z=00 . 1:800 s i ek S
e kia HILL: Unmodified
R e ¥ \\ 17.7 . STADIUM: 50 ft
X > -~ ] vertical poles on
! ol \ 5 1.6 upper rim and on |
\ \ . . |
N Nl RS a ¥ AN o 3. | ground enclosing | pgor
Bl12 | -----1 ¢ \ H{ 3 field '
\ A 1.3 ;
2 N \\ \‘\\ @ : 31 Al ] J
! Y 4 |
— 1.2 Extremely gusty |
' “Bays. 22 1:800 0 W25, ot P et S S AN
B 2 ; 1 'HILL: Unmodified |
134 B ? 17.7 3,2 | STADIUM: 50 ft |
d b vertical poles on
i 1.9 ground enclosing
% Fio1
9 2 | | 3 Poor
; \ 1 !; ; 3.5 i
"\ ] 1‘ \ - : A by s - { Very gusty
2 | e | ‘ :
‘ 2. -
ol ! Z = 400 RIS T | SRRV 7 N
R i ) ! HILL: Unmodified
T8 e S 0 L e T o STADIUM: 50 ft
: ‘\ \ 17.7 g - vertical poles on
% RS \\ _____ upper rim
a0 AR \ i AL LSt R ? Poor
L A R O e
2 N | A, \B&j 16 PP o
{ \\ 4 Very gusty
M umeo | s GaNS 4 e .
O i HILL: Unmodified
e S ‘\ e 4.2 STADIUM: 50 ft
: \\ \ 2 oot - - vertical poles on
f LG \\ il 1.8 upper rim and on
B 15 X o . T e | . o
——————— \ ; \ i{‘f 3 field Poor
2 N \‘r' \ﬁfﬁ 1.6
X A 1 POt AN A
A SE ¢ B g 4 Very gusty
— 13
s A 1w = —
S 1 HILL: Unmodified
U R 5.7 STADIUM: 50 ft
i X \ 17.17 7 Sabeteudbe - -4vertical poles on
: % '\\J,r\\ Skt é 1.6 ground enclosing
B 16 \ \\ g field 3
—————— ' T e Rt + o e = oor
e \ | > 3
N \\ @? 16 1.6 Very gusty
z \\\ \ St 2
p 4 R
1.6
{ //M 7 T R s L i Sl
———— 1 HILL: Unmodified
" ) 6.0 STADIUM: Popous
32a,b || \ 177 LZ" - - ~|screen to sec. 34, |
\\’,’\\ . 3.4 height same as
B 17 \ \ ("7 ik, iy A 4 |upper rim
AW 112 . i i
\ -
'\; \ \ \Kf 16 3.4 Similar to B 2 Poor
LS ol ““\ i g e gl G L
: \ =N 1.6
PN 1800 | % ket ol




&V WeNe . WA -

2 o et g SR iSO w2 af BB o ekl Uit At NS >

Run L‘ig.No._ k ind Vel. in MPH| Velocity at Four ' Descr!iption Improvement
;{“i-N. T e e ol ke ol 1 e A ' and
MO#; 1R Py Scale [Direct. in °SofW PointsinMPH| Flow Pattern of Flow
1 2.7 HILL: Unmodified
v STADIUM: Porous
32a,b 17.7 5 - - - — —— - ~tecreen ta sec. 44,
s $i4 mﬁ AP QS MPRE
B 18 ? rim
R s @ 3 Similar to B 2 Haoe
' k, | 1.8
3 { 16 R, BT
I Bays—- 1:800 et i 4%
" 1 HILL: Unmodified
2,7 STADIUM: Porous
32 a, b 17,7 g e S -I:creen on ground
L 2.7 nclosing field
\ .
B19 L - " ‘‘‘‘ = b % = SR Poor
N ot 0.5 Similar to B 2
/
\ r 16 S % e
4
’ A R i3
ZBay >~ \\ 1:800
RELT 1 4,1 HILL: Unmodified
5.8 with porous screen
17.7 3 - - -on ridge
2,2 STADIUM: Unmodi-
|
B 20 s G = P Wkﬁed | Poor
Similar to B 4
7% 2.4 |
16 i e L AJLV
4 ery gusty
oy &
1:800 " bae: St
—_— .‘Vi_- ————— —— Cm—— ) v. —— --1-—- —— e
..... HILL: Unmodified
' : | BTADIUM: Porous
' | 17. 7 + P . i
33a, b \\\ o ] ] 2 1screens extending
! | |  mmees NE along tangent ‘
< | | . !
B 21 X } %3 o stadium ' Poor
g .....
16 - ]
----- Extremely gusty
TR R TR T RT T e e L I
: HILL: Unmodified
4.8 'with porous screen
37T T WAL Ra T “between stadium
2.2 d hill
L g b SR TR A | RN 7 Bt il | o e ! A TADIUM: Unmodi-
ied Poor
By
16 T8 AR
E eft-Field Control
-__6’ 0 Gusty : ) 4
1 HILL: Unmodified
B.7 ;
with porous screen
17,7 i dd — - Jon Ne-SW line NW
B 23 % p 3.1 of stadium
i L SR / SRRSO AR IECROCER R POl Lo d AL Foor
b ’ r 3 7.6 fied
N \\ '\_\// 16 1
3 b \\ 4  |similarto B 4
1 (=4
U g\ 11800 4.l
1 5.1 HILL: Unmodified Coarse screen
h o : with 100' porous
\ / 17.7 g~ = == = O A
, 38 a,b \f\ 2 Lt 3.8 TADIUM: 100'
B 24 \ / ‘\ i orous screen Good
R 1 \ % \ Pl o T S - Sl iR 0 nclosing stadium :
ield
3 N N 16 4.8 and fiel
\3 -=-==-==---Bimilar to B 4
‘ 5.6 Reduced gustiness
o Bay o) 1:800 K | |
P i 1 11.% HILL: Unmodified
( \ 17. 7 STADIUM: Upper stand
\ . L. el B .
: RSBl \\ 2 extended to sec. 35
B7 N \.\ '\.\ 3 5.6
_____ N ) “\ KL) o 8.3 Poor
\\ \ s 15 ¥
2 4 ,\\ o Very gusty
BN 1800 | | e




Note: Reel 3 is Hill Unmodified, Stadium Modified ('B' series)

. . -
Run |Fig. No. ; % Wmd veJ:_ 1_n 1}{[_1-’;1_ Velocity at Four Description and Improvement
\ DS — - 1 s h L . g ° _‘ ‘ ». - - -
No. |Reel No, ~_ Scale Direct in Sof W Points in MPH Flow__P_c_i_tigrri ; _#“._N_Qf__f‘_l»p_w
JiP——— g 1 HILL: Unmodified
( LY 3.4 STADIUM: Deflecto?‘
\ \ 17.7 = x ks Jv‘mes on upper rim |
36a, b \ LB | .
o . \\.\ ( ! 3 ! Poor
| N 7 " "
3 ‘ \ | | 31 1.3 |
4 . ) \ ' 4 Upper stand: Calm
s 013«
et s S R : 1 HILL: Unmodified |
r | | 4.7 TADIUM: Upper
i \ \ 1 17.7 2 stand extended to |
N | 2.9 ec, 34 with deflec-
36a,b | ™ - : or vanes on entire
B 26 | Poor
B ! \o : 3 upper rim
3 ! N \ \\ i \ lo 8
e ‘ 31
' [ ARy ‘b Upper stand: Calm |
\ | 2.2 Field: Gusty !
bl (5 B LI i PR i "Ste AT
I T 1 HILL: Unmodified |
| TADIUM: Same as|
|\ \ 17.7 é 26 with vertical
\ 1
B27|36a,b| \/ \ eflector vanes |
. ’ : ‘ dded beyond sec, 34
b — |
4, : \ 3 | , Poor
i \ | 0.9 |
3 | l 3 , 31 j4 1Upper stand: Calm |
| { ST e . ; 1.4 gField: Gusty :
v sEe Leoo | P el = s o o e e i
i, 3 i1 'HILL: Unmodified |
LR ; 4.4 'STADIUM: Upper |
36 a, b | 17.7 I {stand encloses field
f ’ Bk \with deflector vanes;
B 28 i‘ A ?r: upper rim tosection Faip
| . RO Upper stands unde:
3 \ 31 4 i, vanes calm
. . ' ‘ ' 31 if Field: Gusty
‘1 ' Bay - . 1:800 | ; - .
1
‘ ? . : |1 5.6 ‘HILL: Unmodified |
’ ‘ ; | : I[STADIUM: Same as |
: 17.7 = B 25 ;
334, b | 2.3
: e | |
BN o : : ?3 |Field flags point S Fose
VN4 | 2.2
3 5 . \\ . 16 4 - Upper stand: Calm
1 R 21 Field: Gusty
e _h_- -_“__‘B_?‘X N ]!_:8.90 e — 14— -._. SR TR < e (A . _T A ——
- 1 5.6 HILL: Unmodified
\ STADIUM: Same as
17,7 1B 26
334, Db 2 1.8 |
B 30 S SIS = - | ! Poor
N \ 16 s - Upper stand: calm
| \ r | — - 4
3 ,‘ } . | | 2.0 Field: Gusty
f § . ;
4 e BT RS AT R S e S B
s 1 P N BN g HILL: Unmodifed ,I
g . STADIUM: Same as |
39a, b M 17.7 s~ —-~—-----4B 27 |
B 31 oot S e |
! \ | |
' ' i ” R Field flags pait N ! S
N 16 |
L : : & " [Upper stand: Calm :
3 r L i 2.1 Field: Gusty !
A BN\ 1:800 R IE e, e R WO WIRURNI | JIORLAY W b .
_ TR 1 5.0 HILL: Unmodified !
334, b ; 17.% i Sg‘e’;?IUM. Same as |
\ i [ g 1 |
4 4.2 |
B 32 |
Bk : h
\ 3 Poor
N :
| 4 | Field: Gust
3 \ ; 4.4 1 Gusty
AT LR N [ SO W IS s IR SO S, (5 e CREFS: -




Note: Reel 3 is Hill Unmodified, Stadium Modified (' B' series; Reel 4 is Hill Removed,
Stadium Modified and Unmodified Scale 1:800 ('C' series)

Run 1pig.No. Wind Vel. inMPH Velocity at F Description and|  Improvement
N el : BN . $ $Z2| e
Reel No, Scale  |Direct. in °S of Points in MP Flow Pattern of Flow
X -l L: Unmodified
L 17.7 2.9 TADIUM: Partial
ﬁ-~-~ ~ -~ - +dome with large
1.2 opening over infield
B33 |3 a,b &
b s e e e b — e — e —— -«i —— —— - - — ] Poox-
N \
: \ \A - 0.5
LS e 200 0
| Bay o 13800 O PNl LY i | a
e 1 - HILL: Unmodified
"l \ 3.5 STADIUM: Partial
\& \ | 177 3~~~ - =~ ~lome
Ba, B O\ 1.6
N RRSEH \ \ § o TR A ] | TS L
B 34 : \\ 3 Field flags point to Shood
N \\ a1 0.6 left field
3 E \\\ I‘, 5 e Pt TN & s
LA b 3,0 Cal
oy Bay -\ 1:800 " E
e 1 HILL: Unmodified
( 12.4 STADIUM: Same as
\ Y 17.7 E ———-~--4B33
ey e \ 2 6 ;
3 v \ $ '
B 35 \ \ 7.8
N \ % e 16 o gL 4
R ; |
{ Bay. . 1:800 ; 4.4 lVery gusty
2 7. 0. 8 NG TSI ————————— LS RS T AL SR - SR N L
e | 1 : L: Unmodified
| \ = 8.5 'STADIUM: Same as |
f K | 17.7 S  |B34 ;
35 a, bl N2 ‘1 ' 2.2 | i
B8 o = My EPEE | g Poor
N \ i 1.8 Clockwise
3 l ‘ 16 14 Pt e _ _leirculation on field
¥ .
! . DR
N CTRL N % | B SORRAROE o O o T o iseran
1 HILL: Removed
5.9 STADIUM: Unmodified
33a, b 17,7 g i 5
Cl
ol 3.9
——————— /1 e R e S - iSimilar to B 4 s
L~ 12. 4 (Field flags point
) R 31 : lperp. to 34d baselinq?
= W 2,
: AR i S TR R R i
1 HILL: Removed
17.7 5.9 STADIUM: Upper
4 Rl L - — - -stand extended to
33a,b! ﬁec. 34
Ca 2.5
| | - 4
N L7 31 1.8 thu&r toC 1l
4 " | h 2.0 |
N SR W T . S SRR B T o i
: 1 ;HILL: Removed
: 4.4 TADIUM: Upperstand
} 17.7 b T R . _extended to sec.44
AR ot | 7 AN Sl BT Poor
| ] 3
N \\” 2,0 Similar to C 1
- 31
| : - rpL AT
r = -
: \ | _maynoa 1800 | b i &
p 8.8 HILL: Removed
17.7 STADIUM: Upper
33a, b : stand encloses field
C4 3.1
5 BRpR N @ e WEE L B e '—_“;ﬂ Poor
I b g 31 1.5 Coénter-clockwise
4 . g § I ;—1 o wCirculatlon in
AN R | e o AR N e SR




Note: Reel 4 is Hill Removed, Stadium Modified and Unmodified,

Scale 1:800 ('C' series)

Run 9ig.Nv, Wind Vel, in MPH Velocity at Four Description and| Improven
i e & SR 6 g
No, [Resi Xo, Sketch  giale  |Direct. in ®SofW  Points in MP Flow Pattern of Flo
1 HILL: Removed
17.7 8.2 STADIUM: Upper
Cb6 [33a,Db e o jzznd;;xtended to
4.5 g
—————— (F ) i e i - o=t POOI‘
' | 3
e A 4.4 Similar to C 4
) 3 Aol BN,
-+ 4
e TN 3.5 ‘
_‘ Coikear e . | e Py -
1 HILL: Removed
17.7 5.6 STADIUM: Upper
33a. b G 2 7 stand extended to
L
C6 1.8 ecs. 44 and 35
Rt W, - Poar
. \ by 31 ok : .leﬂar toC 4
! 4
| Bay S\ 1:800 | e | L
1 : Removed
6.6 S: Unmodified
17,7 e
35a, b 0.9
T e Uy S fﬁ/ = 45—~~~ - Field flags point SW Poor
N 5 , 16 b Ll
4 ) i 4 |
\ et l 3.0 Gusty ;
Bay . )\ 1:800 | Caae T Mot SUEEONETR SRR S ST
1 i H: Removed i
| 4.3 J'S: Upper stand I
19 9 5 lextended to sec. 34
33 80 ; ' 1,4
Y PNEGY |, t i - ] Poor
| |« | 3
N N 2.1 Similar to B 4 ;
t‘ 16 G . ,
4 ,
s 2,8 t
P e  foa N e o )
: 4.3 H: Removed
17.7 " 8: Upper stands
= gt xtended to sec,44
2.6
33a, b 3
1B SR \’ s R T Poor
N \\7 1.8 Similar to C 4
R i
4 ,t 16
i— ¥ w: A\ 1:800 = 35 AR 2.3 Gusty g
H: Removed
5.8 S: Upper stand
o L " encloses field
33a,b 17,7 1.9
‘b Toie o bk [ IRART= TS T ool ot Ay, ey Poor
c1o0 | | ¥ 4 2,5 Bimilar to B 4
4 N eh 16 SRRy
_t F
\____ SR oA\ 1:800 o .
i 4.9 Removed
) : Upper stand
““““““““ extended to sec. 35
35a,b 17.7 2
o St - g e B o e W
. \ ) T e lockwise roue
4 e 16 irculation
k‘ ok o | g e -
t "
P M 1:800 3.6 Very gusty
1 ' H: Removed
3.9 : Solid screen to
17.7 37—~~~ ~sec. 34, heightsamq as
Cl2 |33a, b F’ 1.9 upper rim
N (:/7 3 25 Poor
‘ r 31 Rag e ~ PRimilarto B 4
E 4
| Bay.. -~ 1:800 L Gusty




Note: Reel 4 is Hill Ren.oved, Stadium Modifiea and unmodined,

Scale 1:800 ('C' series)

Run }ng. No.
g L Mh‘d_‘\!el. in MPH| Veloecity at Four| Description and | Improvemen
No. |Reel No, Sketeh Direct. in ®Sof W Points in MPH|  Flow Pattern of Flow’
1 H: Removed s
4.9 S: Solid screen to
~ — 1 sec. 44, height
33a, b 2 same as upper rim
=13 2.1
B e ’ T
N Poor
} 3.0
i ‘ e gimtlar toC 4 !
e usty
4 P - Lo _L_._ __._E:_z_‘-.__.-.. —
: 4.9 H: Removed
R | S: Solid screen
2 incloses field;
33a,b 2.1 height same as uppfr
C 14 - sty 15 rim ! Poor
N 3.0 Similar to C 4 i
! o s |
S 4 3.4 |
! S |
T RGN | Ly 1 A | H: Removed |
4.1 S: Solid screen on |
334, b 3 - upper rim (outer |
C15 ik edge) :
i 3 7ol R Poor
4 N 1.8 |
y s |
3 \ };.’?\\ 2 1.8 Very gusty
0% | i : 2§ TN 7 TH: Removed S e e
“ 3.7 | S: Solid screen |
| } 5" on upper rim (
33a, b | ! 4 2 | (10" back of outer |
C 16 i : | edge) :
i H: W ' ; Poor
4 £ 3.4 ;
. o ; 1.6 Very gusty
LY B, L8 G LN e 0 TN Ml
1 H: Removed
4.1 S: Same as C 12
33a,b : ik
C 17 b e ) R Il
5 3 0.6 Poor
E i R N ,
: _Bay 1800 ok U
1 3.2 H: Removed
r S: Same as C 13
5 g Sk
33 a, b 2.6
C ik i 5 AR Tt e
3 Poor
‘ \\' 0. 7
} T e
‘ o T Ver st
~ /4/I; ;\V’f'& l y ‘u y
3.2 H: Removed
. S: Same as C 14
D b e s 5
33a, b 0.9
Cc19 R — e s i ik 5 SO e
& 3 2.2 Poor
4 \ L __ - Similar to C ¢
="
—— > ) Z.B
Y N Padi :
3.7 H: Removed
2 S: Same as C 15
33a,b 4 2.3
C 20 Wy
o et s et
N
\ 7 Similar to B 4 Poor
' 4
4 \ Bays._—
e At LS 0 T o T VR R L i P e JL' 3~__.-._J,,,Vex¥ﬁnstx_____4__n~__,,,_-.__.m‘_




NOle: mneelL % -

Staaium Modilled ana unmodiiiea

Hill removed, 1:800 ('C' series)

Run |Fig. No.| Sketch 'Wind Vel. in MPH Velocity at Four| Description and Improvement
No. Reel No. ‘Scale |Direct. in °Sof Points in MPH Flow Pattern of Flow
1 H: Removed
& 4.1 S: Similar to C 16
/1 4 T T Bk &
C2] |33a, b 2.7
b~ == ? - - o s : Poor
} |
N \.,\//:’ 7.4
.‘ 16 X J
4 T 4 Erratic
| 1:800 1.6 Gusty
1 | H: Removed
2.6 S: Porouw screen
1%:7 * - to sec. 34, height
i
Cik [33s,D 7 2.6 same as upper rim
e 'ﬁ\L 3 5 Fair
N gt 4.3
4 A 31 i kg | Upper stand: Calm
: 1 Field: Gusty ‘
g \ e J 2.9 l
L R s S Bay -~ 1:800 il Wi
1 H: Removed
3.1 S: Porous screen
17.7 e o 1 to sec. 44, height
Jar 3.1 same as upper rim
Ca3 33a,b . ":’{7 3 i o Fair
b b ke
\ AL 4.8
N S
| 3l ]
4 } 4 Similar to C 22
T telf ‘ 2,0
\ ot e R L S R
| H: Removed
5.0 | ]
] 17.7 S: Porous screen |
| ; | 2 | encloses field ,height
C24 |33a,b | l,i "‘\\ | &:3 | same as upper rim‘;
’ i 5 £o0L
; %" ’ | | Counter-clockwise |
| S ol i | 7. 1 & i
- ; 31 I s | eirculation
4 b | 4
A e | AWz e W B T S N
{ =& 4.4 H: Removed
; S: Porous screen
19,7 e — —— — = 1 on rim(outer edge)
2
2.0
7=
C 25 r—j.s__‘L _b- i’;,l = e = i 3,< - 2 7 2 1 Poor
N \‘Qk:{/‘,{’ 31 '
‘ 3 — ——— - - -4
s 4 Erratic
\ — 3.9
<= =N\ 1:800 BE Shet ST 5 5
: 1 H: Removed
3.9 S: Porous screen
17.7 -y g -~ 1onrim (10' back of
outer edge)
C26 (33a, b , 2,7
et {/,'. T T T " """ 713 " T "7 " 7| Counter-clockwise Foor
I -
N ‘\\"\3,{/"’/ 31 4,2 circulation
4 , j 4
' Bay. -\ 1:800 i i
1 H: Removed
" 4,7 S: Porous screen
R 57,7 -5 —-— ——- - - - extending 8W
C27 (36a,b 50~ 3 ‘e from ends of stand
Vel / 3
L ....... [g’ e [ = e i, 5 ks F Cratae.. mrehotie Poor
L 1 /
N \E’// 31 10,9 Erratic
_Bay.o .\ _1:800 3 sl
1 H: Removed
) 17.7 8.6 S: Unmodified -
50'HIGH g = — = = = ——- 4 p&* OUs screen
33a, b ’l Fi 4.0 to S and W of ltadlurn
C 28 / P
TR : 3l SRt 4 SRRy 12 o §
N { L/? ? 8.1 Counter-clockwise ong
r ol 31 circulation
4 ,‘ »——4— — e — —
_Bay "\ 1:800 Py ML i A




AN UL
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AVREE V LAD LAAAS STV T S

Stadium Modified and Unmodified, 1/800 and 1/400

ik T 5 o
Run | Fig.No, ind Vel. in MPH| Velocity at Four| Description and | Improvement
Sl i ey Sketch T L
No. |Reel No. Scale |Direct, in °Sof W Points in MPH Flow Pattern of Flow
frr- Y — el e i e R PR T R e o SR
! 7.2 H: Removed
4 S: Same as C 22
151 NN v~
2
C29 |3a,Db P 2.5
r ’v = SESNER — —
‘ Y ; N 3 | Poor
p‘ \\ l 16 10.4 é
5 ] | ~4- - - -4
, a ti
CUF el R i R T T RIS, RN o BMILIS: L b AR
‘ 7.0 H: Removed
i 17.7 : S: Same as C 23
C3 |3a,b! 2
‘ /"_J t 2.9
; | 19 | A Poor
: N A ‘ 80 7
5 | A 16 4 - -
{ 2.4 |
Bay Rt 1:800 L Very gusty |
ORI, A LTS = e i i B e i S~ 51 e MM . TR —t—
: " H: Removed 1
i | 17.7 e S: Same as C 24 ll
| | : 1
C3).[A8a, b ,ﬁ’;‘\\ 2.4 ,
f 1 k-t \ X5 1 ! Poor
' : | Fdails® . 3 " | |
' : 7 i | 4, ;
| \ f i 4 1 Erratic |
5. o ' | 13
W | ! Bay 1:800 et [
" ‘ : 6.0 ' H: Removed
?—\: ‘ . S: Same as C 25
) & 28
T ! &
C 32 36a, b 2.0 Poor
9
==/ 16 34 | |
5 _‘ | 4 ’ l
' | ! 3.7 | i
;  Bay 1:800 | : ) i
] | 1 H: Removed
E 17.7 i 4.1 S: Same as C 26
C33 !36a,b | 2
= 2.7
d rd - . L i Poor
i ‘ 3
X s 7.4 |
“ 16 _4_ * l
5 !
RS T A R RN e | [ ol | B ks g _
1 H: Removed
&3 17.7 Ra b W9.;4. ) S: Same as C 27
4 /// 7 z
€34 36a,b 7 P R T
, ‘ ‘f el 3 Poor
s | N i 16 e
i A | R L
L} Sl 4,5
N oo R L DR I s g
| ! Z H: Removed
4.8 S: Deflector vanes
17.7 B Sas Agacte 4 in upper rim
C3¥» | ¥7a, Db sl 2,7
-
e - | - S o i *3‘-'“—*— i Poor
N e 2 14,2 .| Counter -clockwise
A 31 -~ - = = -~~~ - -4 eirculation
5 t e - 4 Upper stands: Calm
v - P W ;.Mg‘l\\f"_‘,{\ L S S e LTS RS l_:__o Field: Gusty e
1 H: Removed
5.1 S: Upper stands
30T R~ - - 4 extended to sec.44
C36 |37a,b 2.1 Wik Gatincton Y‘“°+
on entire top rim
‘e Sl o . Poor
31 0,4 Similar to C 35
5 s A
i1
it sk, FO e B CEE . AL NSRURER | N o R N s S N
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Stadium Modified and Unmodified,
1/800 and 1/400

of Flow

Fair

Poor

Poor

Poor

Fair

Poor

Excellent

Run }F‘ig. No. _ Wind Vel. in MPH{ Velocity at Fou Description and [ Improvem ent
ot g o i Sketch e o |
No. |Reel No. Direct. in °Sof W Points in MPH Flow Patteen |
1 H: Removed “TIiy
3.9 S: Upper stands 3
17.7 R extended to sec, 44!
2 with deflector vanes
C37 |38a,Db 2.8 on upper rim and vert,
; ™ e T vanes beyond sec.44
N 2,3 : |
‘ : !
| 1 31 4 * |
e o MPOF> ST R & |cum |
| 1 H: Removed T
: 4.8 S: Upper stands ;
17.7 L. encloses field with |
C38 38a,b | 2 | deflector vanes on
| | 2.2 upper rim to sec.@*
| | O | 3 » |
| \ ! |
| e 1.9 ‘
g 31 4 ] |
s o ¥ lﬂ By 1:800 _j 4.7 Erratic |
; . i 7.8 H: Removed :
E | 3 ' 8: Same as C 35
: i 17.7 1 :
| | b |
C39 [33a,b | | 6.7 |
3 ] ([ { { - ] |
| e = Z 13 | i
| o i | . | 14,2 ‘
| & | | 4 1
| ' | 2.0 | Erratic :
ke i A ey A\ 1:800 | | Upper stands: Calm
| : : : 3 2 . H: Removed |
? 1 ' i S: Same as C 36
Tal 5 =
C40 |38a,Db » 1 4
C/ 3
16 P |
| g | 4 | Upper stands: Calm
5 f ' - : : 2.8 ' Field: Gusty
- LS o o N 1:800 ' &
1 ‘ H: Removed
i 3.8 | 8: Same as C 37
17.7 > J ‘
!
C4l 38a,b 2.3 i
k 4 3 |
1 l I
N 2 | 3.3
o } 4 Upper stands: Calm
ot R e | R A o s R
1 | H: Removed !
5.7 | S: Same as C 38
17.7 ‘ 2 1 ;
' s
C42 |33a,D | | &8 |
) | is ; .
| N @ | 2.2 |
By At Rt be © |similar to B 4
. , | - { 6.8
. l,__-‘,__m‘-,._m T U S ﬁ e e o e |
1 H: Removed
4.4 S: Partial dome |
17.7 i - | open over infield |
| |
C43 33a,b o ne , |
+4 - )
»A“ ‘\ '\\- Z. 0
\ o o LoNe
5 ' 3 4
\ A 0.7 Erratic
L 8 AR AT T D T MRS DURS Gitet SR TN S S S S O
1 H: Removed
5 3,5 S: Partial dome
] 17.7 vl e {over playing field
2
C 44 ~ 1.2
L L
\ 31 0.5
5 ' a ]
L R BT NS e 1T R R B S kB £ i ORRNRREN N




ARUAE Y AWEEL VL0 MG ATSALWVY RN,

Stadium Modified and Unmodified,
1/800 and 1/400

—

Run th, No.. ‘Wind Vel, in MPH Velocity at Four| Description and Improvement

|
No. Reel No. Scale [Direct. in®8ofW| points in Mpg| Flow Pattern | of Flow
- - - . . e .._,____,_4,_ e S————- ,h_.“,::.__jt e TSS—

S — e ——— e e ——— e

——— ————————

1 H: Removed
7.7 2.6 S: Same as C 43 ;

C45 |33a,b R | ;
o 3.2 *

iz T A %R = / | Poor

Similar to B 4 i
1 Eae e\ 11800 o Y . AV i, A
i
|
!

3.3 H: Removed
17.7 X |S: Same as C 44

|
0.9 }
5

Cw ' | 3 ‘ ! Excellent
| 0.6 | |
. T Gusty in center field

Calm at all other

; _ ' 0.6 locations |
oo -\ AP \\V T I R i__,._ AN SR AN %-_h,, B SN T

e S

mgH: Removed
10.4 S: Unmodified

| - 5 : 1 ( Poor
WL , 10,7
| b | 31 : i [Similar to B 4
1 ; ! !
5 ,‘ ; | y | | 1.7 }Gusty .
Lelid RSN 00 | #, CLAE G PN N
. | | 1 H: Removed
: f 3.5 S: Solid screen

C 47

‘ 17,7 ‘ incloses field
C48 36a,b o 5 o :

‘ ‘ / \) ‘ 3 | Poor
t s B : » 31 3.9 |

| ' | 1

e e | & 5} 4 Similar to C 47
1.0 |

1 iR IHe Removed

'{ 2.0 E: Solid screen on

1 . pper rim 32' high

e — P ———— —————— R

17.7

36 a,b ~ ; 1{0
C40 |- . ' - - : byt - =4 Poor

N ‘ \sr a1 ‘. 8.5 Erratic

S

' 1.0
e _.,_B” =N 1:400 - sty = i e T
* 'H:; Removed ’

| - 'S: Deflector vanes
3 17.7 2 "~ on upper rim g
‘ i

!
o g
!

Ga, b oz 5% Tyt .
‘. 3
b v - i Counter -clockwise
5 e N |  _ ______|eirculstion

|
i 31 o 4Upper stand: Calm
1 T TR \ - Field: Gusty
R ke ) 0 o e o — 7
1 H: Removed

3.3 S: Same as C 47
17.7 g = SRR Ay :
CbHl [36a, Db

- = 1.9 | |
- - -~ - - - ( |- — SPGRINIPEAL. | S FCPUGET. S S RS ] Poor

f—

C 50 : Poor

/ : , 14.6 Field flags point towird
16 ok e e o -~ ‘home base

3.5 busty ;

N e pea e — e ————— ettt ettt ettt

1 MH: Removed
| &.0 : Same as C 48
¢ Tl e TSy A

o
_— - -:
=N

L)

C82 [(33a,D
Poor

18 3.9 [

— T —

e ~ RO Gusty
e T S e RIRY ST N [ b 3 Le



NOte:

Reel 6 - Hill Modified, Stadium Unuodified,

neel o - il nemoved,;, otadlium NOGLILeA anu UIMIIVALAITMW , AJUVV Gl & avwv e

Run Fig. No.] Sketch Lﬂnd. Vel. in MPH Velocity at Four Description and Improvemen
No. Reel No Scale Direct. i’." Sof Points in MPH Flow Pattern ~ of Flow
' g 1 H: Removed S e
1.7 S: Solid screen '
301 i - on upper rim 32'
C83 [33a,D 2.0 high
o # i s = . Poor
N 3 '
} 13.8 Similar to B 4 4
5 1 16 T = [
! 2.0
e PORE S TS SN MRl TIEIs, R s nt B
1 r!-I: Removed
¥ S: Deflector vanes
17.7 2 on upper rim
“ v
C54 [36a,b. , 13 Poor
|
A N \_/; 16 e
Lot Bay = . . 1:400 N 45
£'f¢vaf¢J 1l ,n 1 H: SW and NE
Accord with 5.0 Slopes excavated
Grading Plan 277 ~z ~ = -+ S: Unmodified
D1 2.6
- 1 Poor
8.3
31 e -
4
2,0 Very gusty
SEVES ek I Uaaeww 1
! 5.9 ' removed ghove 188, 6!
17.7 b |elevation |
| 'S: Unmodified
N &, 7
(|3 Poor
31 3.4
4 ‘| Southerly control
1.8 (approximate)
1 Y 3.1 g H: SE portion
17.7 ke removed above 188, 6'
: R T S '4elevution
3 S: Unmodified
J 08
D3 T O e Poor
3.7
3 PR i {Erratic
L 2.6
< By SN o L AT I s
1 5.7 H: SE portion rixiovid
3 above 25' elevation,
17.7 b - - -|base of cut intersects
9.8 stadium at sec, 22
D4 e ' by ) P W ST 2l Poor
3 "
| PRt S: Unmodified
r._ — — - - ront (Gt == —
31 B
3.2 Erratic
1 H: SE portion Yercovéd
5.2 above 25' elevation*
17.7 At T R 4 |
s O L T . R $: Unmodified E
i e . BRI & AT g A b N el Poor
1 3
: { 31 e e L
—x. -~ L Ve st
e e ML ] NG TN [ AR S A Ut S i
1 H: NW portion removed
7.8 above 25' elevation |
y §7.7 s - - 48: Unmodified
2
D6 39a, b 3 6.2
- - ! I3 Poor
: ‘ A4 1.6
! 31 e
6 . 4
ool A el 0w e e s




Note: Heel 6 18 Hill Modified,
Stadium Unnuodified

Run F#g:No.J

~ No. Reel No.
i

D7 {33 a, b
% |
‘ |
' i
: :
o
B |
]

D8 33 a, b

|

‘ |
| ?
[Pigy

D11 {12a,b

TR
—————— ___?_. FERNSEEIENECN l_
] l
| :
D13 ;u a, b |
13
‘ i
Lo
(S A XY SR A i
i
! ,
1 ?
|
|
!

1:800

\\‘ £ *
e
Y N
\as®. /
¥

_Bay -\ 1:800

/l

Bayf . 1:800

Excavafedh/// in
3 accord with
~ grading plan

\ 45’

1:800

N ey 11800
g
4
’: ) u/,
\
VB 11800
§ <

. 1:800

e S I

‘Wind Vel. gn)(__PH[ Velocity at Foutl Description and ‘[ Improvem ent
_ Direct, in ®Sof W| _ Points in MPH| _ Flow Pattern “iF’ _ of Flow
: 3.1 H: Broad base cut to
17.7 i oach ST 125" elev. on NE axip
2 NW of stadium |
1.8 | 8: Unmodified ’
f 3 1.8 Poor
| i
3l | 1
| £ |
. ‘ 0.9 Very gusty
1 |H: Broad base cut to
: 3.5 125" elev. on N 35°E
| 2.6 | |
‘ l 3 ;S: Unmodified f Poor
i i 4.7 'Field flags point 8&4
; 31 4 |
l 2,5 ' Gusty |
A ---—1 " e e T O - -
‘ 1.0 H: Broad base cut to
; i ' 25' elev, on NE axis
17.7 2 southerly edge of base
1 ‘ 1.2  tangent to stadium.
| Poor
3 S: Unmodified I
» | 6.4 | Field flags point NE
P | |
| 1.4 |
n 'H: Same as D 1
17.7 e
. 3.2 S: Unmodified
3
7.0 Erratic
16 ! 4 y !
| 2.6
, : 5.9 i H: Same as D 2
! 17.7 1 | 8: Unmodified j
1 . 2 ‘
i 5.9 |
| ! 3 ' -1 Poor
| |
16 .4 | Field flags point
Y ; - towardhome plate |
2.3 [ Gusty I
e o |H: sameasD3 |
11.8 ' 8: Unmodified i
; 17.7 2 1 '
; 4.9 | ;
| e VR g
| 5.4 |
16 -+ | Erratic
ﬁ | 2.4 |
i | I 'H:SameasD4 |
| 12.9 'S: Unmodified
; 17.7 , '
: 2 .
| 7.0 ! l
r g “T's i _i : Poor
i 5.9 | |
i 'Field flags point [
’ 16 page = == 1tow¢rd home plate |
! |
I 3.2 i Gusty L
£ RS S " H:Same as D 5 ! ek
; 17.7 12.8 ~S Unmodified
| 2 , '
5.7 | |
: Poor
(3 ? :
g | 13.4 'Similar toD 13
‘ 16 i 1
| 4 | |
| 2.6 , |



—————

————— = ——

W saads

s asaTw

Reel 7 is Hill Modlﬂtd Stadium Modified

— Lo —
Run g. No, Sketch Wind Vel, in MPH Velocity of Four| Description and Improvem ent
No. el No. scal Direct, in °Sof W Points in MPH Flow Pattern _ of Flow
S by H: Same as D 6
3.8 S: Unmodified
\ 7.7 §F Tt 1 |
: 3,2 :
D15 [36a,b_ = . ol f Poor
'\\ \ 2.1 |
Ji B Aoh 16 e : Extremely gusty |
6 1.9 ’
ElE e e | - L M % 5 L
e T, . 1 'H: Broad base cut t:;
( N\ fler. 192 -- 182! elev, along axis
ey 00 2 e at N 74°E, NW of
: l z b \\/ \\ ’K/&; f+ - 7 2 e i lt&diunl '
n 16 = s & l\\\ { \, 3 ls: Uandified } Poor
N_A \ \ | 16 - ;Left-Field control |
6 ‘/6 g \) 4 |
e i Ay ¥ |
e ettt il = ‘:_4_“_;);\..‘.;.&9_0__ - ,,_M,__~M~L_. — P = e A
1 PR SRR, 1 (H: Same as D 7 :
Bt i 6.1 'S: Unmodified |
g1 \'\v 4 : l7 . 7 z ;
" IR Y A \ 7 R o l ke Poor
A ;
N ' \\\ \ \I.:/ ; : 2,4
! k \ ; ‘\ E ‘.6 4 1
& 257 T '; P | 'Extremely gusty
_.[,M_Ag SRR T O S N e N
= £ i1 H: Same as D 8
¥ | | 4,3 S: Unmodified
| 17.7 2 |
s - /"""7»'/ ’ a %
1 . 4 ‘ : ,3 VUl
\w ("/’.’ /< ; ‘7;/' ! z. 5 f
6 ! 550 ; ’ 16 {
ol o e ;4 2.4 v t
——— | ! RS = 3, 1:800 | | y ' ery gusty 1
' I 1 'H: Same as D 9 ‘
\ : ' 4.7 S: Unmodified
D19 | I | 1747 2 :
- : 1.2
34. a, b_ p " ‘/ ' L *3 Fair
¢ % \ \ " 16 : 4.8 Southerly control |
B e el a ! (approximately) |
6 E ¥5 _\) | ( !
: 4 x
" 1.2 !
BN 1800 | i B2 RS 3 O AR ., N
A Y 1 H: Same as D 8 l
‘ 3 6.2 S: 100' porous
" \ 17.7 2 screen on upper ri |
By [san| VN \ ' 1.5 ?
e L 7 ST L l Good
3 * X i i 3 |
¢t &
R, %\.\ 7, G 5.6 Similar to B 4
” - - - -
; } &L 2 ) L/oabg/; | 4 7
v A, 7\ 11800 TR -
b SN 23N 1 H: V-notch at
I \\ 6 9 ]
lf \ ’ on N 45" E axis NW
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Note: Reel 7 is Hill Modified, Stadium Modiiied

ol o
Run [Fig. No. Wind Vel. inMPH Velocity at Four Description and ' Improvement
Sketch
No. [Reel No. 4  Scale [Direct. in ®°SofW| Points inMPH | Flow Pattern | of Flow
f [ i e 1 H: Same as D 9
I \ 4.8 S: Deflector vanes |
; et = 17.7 3~ ~ =~~~ ~| on upper rim ’
5 b 3 i HagR 1:3
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| 7 | ’ &F : ) 31 r'4 ae . -
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. 31 7 .
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0.9
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2T e, , 31 | 10.3 ;
| NQ A0 HisH | b S e Y 43
e S i ' 1 4 o | Calm :
P e o e : |
T el T : 5.1 H: SE end r'emove.di
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| | ? 2 7 77777 "lhbase of cut N 45° E|
EIL0 [36a,b| Vv Sy 1.2 tangent to stadium |
- :' 1 : c o by~ s i - - oLt B 48 B9 Exqalient
k 3 67 \<___,,,//“100 HIGH 31 L‘ RS NE
3 ' LT R 31 Similar to E 9
IR GRS e T OB OMS he Tha |
e — 1 4.3 H: Same as E 10
; / ' S: Unmodified
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Note: Reel 7 is Hill Modified, Stadium Modified

P Lo il St SE SR T L KD
Run Fig. No.| Sketch Wind Vel. in MPH Velocity at Foury Description and Improvement
‘No.  Reel No, 'Scale Direct. in °Sof W| Points in MPH,  Flow Pattern of Flow
/ ¥ 1 H: Same as E 10 .
\ \ 17.7 5.7 S: Same as E 8
e e b S
e fl_? S \ \\ e LS e 19 ‘ Excellent
i p 0.5
\ 31 B i |
7 t 2 4 Very calm
- —— __._."_4;: _Bgy‘\tf_‘ \:\\\_ _l.:eoo e e e e et P _4,x o _0',_9__ - e e s
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N \ l(’f | | | 0.6 | 1
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. e 4 f 1 2.6 ‘H: Same as D 8
| ; 1 : S: Same as E 9
| i 17,7 2 |
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'Note: Reel 7 is Hill Modified, Stadium Modified

s ——
Run |Fig.No. Sketch ,‘_V!pd_\[gl_. in MPH| Velocity at Four; Description and Improvement
__No. _|Reel No e _Scnle |Direct, in 'Sof W  Pointe in MPH  Flow Pattern |  of Flow
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Note: Reel 7 is Hill Modified, Stadium Modified
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