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Richard A. Schleusener
Assoc. Mcmber ASAE
Larry G. King
Assoc, Member ASAE
N environmental control chamber in which tempera-
A ture, humidity, and radiation can be controlled has
been constructed in connection with a study of cvap-
oration from soils¥. The experiments established a nced
for cyclic variation of temperature, humidity, and radiation
to simulate the diurnal variation of these metcorological
paramcters.

The details of the system devised to accomplish this
objective are described in this paper. Similar arrangements
may be used in a varicty of applications employing a bridge
circuit,

For maintaining steady temperature in the chamber, the
controls consisted of a temperature sensitive clement located
in the return duct and connected into a resistance bridge
circuit. - A change in temperature at the clement produced a
change in its resistance, unbalancing the bridge circuit and
creating a voltage signal. This voltage signal was ampli-
ficd to operate a relay which in turn operated the proper
corrective mechanism to adjust the temperature within the
chamberso as to bring the bridge back into balance. The
controls for maintaining a steady condition of relative
humidity operated in a similar manncr,

In order to produce cyclic vatiations, an unbalance was
introduced on onc leg of cach bridge at appropriately timed
intervals. Timing and control for the system was provided
by a timer giving an impulse every 72 min (Y% of a 24-hr
day) to an cight-bank, twenty-position stepping relay. The

An Instrumen: News Contribution: Articles on agricultueal
application of instruments and coatrols and related problems ace
invited by the ASAE Committee on Instrumentation and Controls,
and should be submitted diree: to Karl H. Notris, insttument news
«litor, 105A South Wing, Administeation Bldg., Plant Industry
Station, Beltsville, M.

The authors— R, A, Scinresensr and L. G, KING —arc,
ropoctively, assistant sescarch cagineer and graduate: revearch as-
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Collins.
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to Simulale Rivrnal Cyclic Variation
of Temperaiure, Humidily, and Radiation

desired diurnal cycles of ambient conditions are shown in
Fig. 1, the dashed lines of which show the stepwise varia-
tions that approximated the desired curves.

Fig. 2 shows the arrangement used to accomplish the
desired stepwise variation in temperature and humidity, also
the dctails for turning on and off various combinations of
heat lamps (g) for simulating radiant cnergy from the sun,

On the stepping relay, banks w1, to m24 control the timed
sequence of heat lamps to simulate radiant encrgy, Bank
my is not used. Banks e and am; are used to program the
variation in temperature. Fig. 2 shows, for example, that
when the stepping relay is in position 1-3, and 19 and 20,
the potentiometers (5) are bypassed, and the bridge oper-
ates the same as under steady-state, conditions. For other
positions of the stepping relay, additional resistances (4)
arc added to one lcg of the bridge, thereby producing an
unbalance which results in a temperature change within the
chamber until the temperature bridge is brought into bal-
ance with the added resistance of the potentiometers (5).

Bank 4 is used in a manner comparable to banks me
and #; to add varying amounts of resistance to one leg of
the relative humidity control bridge for positions other than
1 to 6 and 20 of the stepping relay.

Fig. 3 shows the timer, rectifier, stepping relay, and
resistance units used to accomplish the modification to pro-
duce cyclic conditions within the cavironmental control
chamber.

Fig. 4 shows a typical weekly record from a recording
hygrothermograph located inside the chamber. The degree
to which the equipment is successful in producing the de-
sired cyclic variation in temperature and humidity can be
scen by comparing Fig. 4 with Fig. 1.

The amplitude of the variations of temperature or
humidity can be changed by adjustment of the potentiom-
cers (B) or the adjustable sesistor (7). The range within
which the equipment operates for a fixed amplitude can be
sct using the control point adjustment on cach bridge.

00

s s e 85
H s S
=g © 65 3
> > £
= — a .
S 8 ac L Fig. 1 Diurnal cycles of ambient
ki s s conditions in environmentol con-
20k 20 *2 trol chamber

] o )

v Focy oy )

———ene [J0ily Cyeies desrred

HCOENT  RADWTION

sanannsas SIEp-wish CPPrOUMINICAS

Tor settng of comtroiy

“This article §s reptinted from AGRICGLIUR\L ERCINESING (vol. 11, rio. 7, pp. 450-451, July 1950),
the Joumal of the American Society of Apricultural Engincers, St. Joseph, 2ichignn



0 1Tg g N
™ my)| ‘ms}| ',

From externol
corsaz! po 9
on femp. control Switch, DPST
, DPS
Fud-wava Mechier
Simich, SPAT, 1O
Timer = covarry g fom
closey § every TS mn
Power e oPaY, 1.
[{[¢17 “;mém " 10,

oopp

™~

Q. Lemos, 4°2%0w per cveut
h. Pcizrhemzters, 100 by
IL‘ :.’c;u:‘.c:g. r":;.larr ’v%qooo chm
[Py o - Smm— 1. ——] 1Croswas LPIT, KX
e " td (__,?'.,230._ K Staooing f:t:y, ll(')v OC cot
b =7.6,3,14 — b Inchices:
7,883,148 =~ See78.5,16— LS« lntempter epeivdy
h 5,615,156 — 157455 QNC-Cli-rormal  contotts
—5.6,55 -~ mpmy ron-bndz™y leve's
h 41713 —] 10,034 ng  brZ3ry icvel
L1718 Ak
4,13 ~rs A X. Centrol point céjustment
1-3,19,20 — To 0CS uf con Z. Switeh, DPST, NC
Li-3 20 - TO HOME STEPPAING RTLAY:
an -'.,, < 70 clement 1. Open 2 * -
Temp 'L = an 2. Goze ©
Bred J. ltwoys chse 2 cfter
To clunecd redge Bnage re'cy bos seachsd
o elem T borz.s - position,
o . g
X
To centrod To RH control crowt
crcut

Fig.2 Circuit for cyclic control of ambient conditions of temperature, humidity, and radiation

The stepwisc variations which appear in Fig. 4 could be
smoothed by the addition of a greater number of control
points within the 24-hour period. This would require a
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Fig.3 Vicw of timer, stepping relay and associated cquipment
used to produce cyclic variation of ambiznt conditions

stepping relay having more than twenty positions and a
greater number of resistance units.

The performance of the equipment is considered ade-
quate to accomplish acceptable diurnal cyclic variation of -
temperature, humidity, and radiation. The cquipment has
been operating in a satisfactory manner for about cighteen
months,
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Fig. 4 Hygro-thermograph record showing diurnal cycles of tem
perature and humidity produced in environmental control chamber
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