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by Roof Surface Evaporation’

Manual spraylng of water at fixed timings for cooling bulldlng. ity ROGF BURFACE
BVAPORATION dous not mest the votuzl raquilrement ol the system under the varylng
Imonsity of verious outdoor climstic alements irbm tima to” tinte, Theretore an automatic
water sotunted switoh for the supply of water to the sprayers has basn designed and
developed for keeplig the water retentive matetial always wet, as per requiremant of this
systemn, The swltoh has been fully tested et the tool teneoe of Physlos-Leboratory
of this institute, under the astual Neld conditions and was found to work satistectorlly,

Automatic Water Actuated Switch for Cooling Bd.ildlngs

{ntroduction

In the newly developed proguss . of .uoqllnq.
buildinge by ROOF SURFACE EVAPORATION [1.2,3],
tha water is required to be sjrayed.  on. water raten-

tive materials, meeting the following major ‘retuire-

menta :

1) The water retentive materlal on roof should
remain just wat throughout the day to maln-
tain a water fliim on roof terrace.

Il) Stopping of undesirable accumulation of
watet on the wator retentive material beyond
Its saturation limit, ;

1) To spray water at that Instant only when-
gvar the water rstentive material becomes
Iy,

Manual control for the operation of the spraying
device has been found ditficult and non-practicable,
Besides being cumbersome, the manuul operation ot
zads to wastcge  of water, and  reduces
the efficlency of the eystem dus to excess
spraying and sccumulation of watet on the roof. An

. automatlc device, has therefore, besn daveloped, to
dutomatically control the working of roof sprayets.
mapravem are allowed to work only upto & cartaln
"Tha puttnrn pra with Pa Hiding Resnarch fnstitute,
Roorkes (ULFr: ntral Bullding Resaarch Institute
Thanks ere due to Dr. 8, K, Saxens, Sclentist coordinstor,
Efticioncy of Bultdings Divislon for encouragement, guldence
& valusbls suggestions, inthe development of the device,
Thanks are alo due o 8hrl T.C. Agatwel for his essistanae In

expetmentul work., The peperls published with the permi-
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limit of molsture content In the water retentiva
niaterials and when the water retentlve materlal ls
fully soaked thess are stopped automatically.

A tvrlcul one dey rate of water evaporation In
summer from tha roof terriice indicates that the water
requiremant Is hot uniform throughout the day end
varles from time to time (Tabln]?.

: Table 1’ :
Rate of Eiv‘agqm{on Undar Actual Conditions

Time period

Eveporated: water 1o litres from
(hours) rouf top sizo (13.8 sym.)
: In litres
0800 to 0900 = = .o 9.18/
0900 to 1400 .+ - 17.63
1100-10 1300 - 25.34
1300 to 1600 . 3611
1500 101900, 18.86
1900 to 0800 ° 13.79

It aleo varles from month to month and day to
day due {o change In the Intensity of varlbus outdoor
climatic olemante. As such control of sprayers manu-
ally o by intermittent spraying device at fixed Inter-
vals or at fixed times has not been a possible solution,
in the proposed eutomatic device a water (molsturo)
actuated unit Is used to control the water supplied
to the sprayers as per actual tequirement of the spray-
Ing aysten, i
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' Prinoiple of Working .~ . ¢ 7 ‘
Two copper ot stainless steel probss wrapped in s e L ary -
' o sultable water absortive pad are mounted et ths R R T
. point of the roof which I8 selected as an optimum ... .
| position, to monitar the vwatsr contonts In the water . © 77 T TLe R ey 000

tetontive material at the roof, The unit works basi-
catly on the change of electrical resistance which has
¢ an gbeolute value of about 160 to 300 ohms for . v om0
. oparation when It 1s In dry or wet condition, , An ads f

' Justmant has been provided with the device 10 conttol

the working of sprayors for different water contents

in the ratentive material, A

Da'ign' ; ‘!\. i':-:”‘l.-i.:.".; ':-'vl:.‘l
*_The unit operation can bs visuslised on the . /0.
. blouk disgram glven In Fig. 1. . The eensor probes - i

- (Flg. 2) whith are mounted on the water ratentive
materlal at the roof is conneoted ta the contiol: unit
:which monitora the water bontenta and the control
~ unit actuates the really accordingly so os to control

i the. water -supply. through a solenoid valve If the Huta s
watet head s avaliable ot through a booster pump in e i 5

" case of inadeyuste water prassure, : " : g

Clroult Deslgn-and Porformance

A switching clroult which 18 based for ita switoh- .
ing oporation. oh the change of reslstance at the T S
ptobe point (when the probes are wrdtped i a suit- ¢ LRl 2
nhle-watet absorption pad and placed In the water MRy Al
retantive materlal which may remain sometimesdryor . L _ ' ;
In wat condltion and theteby having different electrl- = - " To senatr -
cal resistances) I8 used for the control. The circult Frifn
diagram of the control unit 18} glven In Fig. 3. The - D
bass of the driving transistor I8 bolng driven thmugh i
8 z00net diodo whoss voltage van be selectad by tha ' i
~ varlable resistance R2 which. provides the adjustmont ' i
s-for the molsture contanite: I .the . water ratantive -
-umatertal,. The telay Is Uded to driva: the solenold ' D2
1valve of wator pump as the case may be. ‘ ;

“t1e1d Teial Under Actual’ Conditlons

- The automstic water actuated swlitch Flg‘..’:i Hasg J"f‘f:“‘: ;
 byoh tastad undet the ctual flld conditions Fig. 4 - -
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“dutthy the Hot-Dry perlods of the cutrent year - L A l b

“ guitinuoisly fot more thun & month. The system ' R G

- has-boen fouhd to work satistactotily escept that It - ] i e
doen not work, propetly when these are Salt Deposits RN
vn the probes from the watet, which should be clean- Fig. 33 Ciroult Diagrar of Contrbl Unit

od a5 and when required for the efficlont working of
the system. .
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The Installation-of the automatio.water actuated
switsh petmits automatic oitrol of the sprayers and -
brings ubdut euvmg in watsr by avolding excess
wator flow which. hotmally huppdns In menyally ooh.
trolled oystems, Slnus thoe epetation of the devlces
iike valvo br pump' 18 electricolly controllad, the apti-
mum operhtion of $heso devioes consatve electtlcal
ahergy and provides  maxlirium efflclency for cooling,

8lnce the ivator raqu|rament varlgs from hour to hour,
day to day and month to month, due’to changes ln

the Intenelty variois outdoor climatic elements the
systom would alwayd ansute the adaqhala quarnitity of

~ water supply for m:alm nlnu a watet fiim on tho roof

surface.
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ok Expurlmamll nl!dv on tha emul vt Root Sp'rw' couuna
-onUndonditigngd and. conditionsd Bullding.; aulldm
Sckmdo Vol 9, p’u. 9.“ l’nrnanuun Prass, 1974,

2 Gleintd gt ph e At seaying eyotam o coounu
bulldlnu ln hul drv c!lmaies. « B0, 124, CBRI, Roorkae,

"Pmlua wlut wmm ot euullng bultdings and minke
‘mising Alr-conditioning loade on bulldinge" by 8.p. Ji..n
Lecturs dellvared in the.geminar on Hehlgaration and
Alrsonditionlng, - held at Ahmadabad durlnu Maroh
21. 28. 1880. i : .
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