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ABSTRACT

An carthenware pot filled with water was exposed to draughts of
89 kmh and 15.7 kmh, at different iimes, from a fan. Water
temperature, room air dry-bulb temperature and relative humidity and
mass of water left in the pot were measured hourly or bihourly. Water
temperature depressions up 1o 106% of wet bulb depression and water
cooling rates up to 146 W per square metre surface area of the pol were

abtained.

INTRODUCTION
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rural arcas, which have no electricity, in many developing countrics |
evaporative cooling in earthenware pots filled with water. As the
manofdnpomspot.moﬁtevnpmandthmbyood he p
and its content. If the climate is dry and the pot is kept in shade ¢
on & windy day, the water in the pot is cooled to a temperature vhich |
considerably below ambicnt temperature. r
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cooling is done in traditional Middle Easters architercture. The pots
containing drinking water arc arranged in the duct conducting trppped
mmmwmm)»mmmam
mnepingoutooohbdhlheairblowhgpashpmndhmh
the pots (1). Unit the early 1940's small carthenware evaporative coolers
wcnuwdmdvclthumpewooolbwamdchm(Z).
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knmhdomwhmthcairhstill.hhisapainmnlinveaipﬁmd
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npomdwautanpanmmdeprcaionbdowmdryhlbmmm
QwTZ%ofwanbdcpmionmdwmreoolingnM@towWw
squcnureofpotmrﬁwcmullocininmemmﬂx.otbeeanbum.
lbnhofoumddmdaemeuwhichwnmswpswtofthopahquium
drismcbhigherdmdlcramofcvapoution;aﬁetIOShoun,WAof
thoinkhlqmofmbadoolleﬁcdin&ephsdcbmvlinwﬁchthepot
was placed (3).
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cooling in earthenware pot,

EXPERIMENTAL PROCEDURE

\ An earthenware pot of mass 3,062 kg, capacity of 4,686 litres and

an external surface arca of approximately 0,165 m2 was obtained from a
pottery vard at Okelele, llorin (Fig 1). The pot was filled nearly to
mchyvﬁthwmwpmhlapluﬁcbowihvimabeiﬂuwﬁchm
whmﬂuthmﬂutoﬂhcpotsodmtbcpo(wasnmumdﬁun
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@cpolwhichdidnotcvapome.Aphsﬁcplmwuuwdtomdwpot
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~ The pot was exposed to draught from a KDK A, C. Elkectric desk "
 type E4ODK having 40 cm diameter fan blade rotating at 900 rpm |
west blade speed), at a distance 1, Sm from the pot. The air speed at
¢ distance from the fan was found to be 8.9 + 1.9 km/h. Due to the




drccmnuy,cffonswewmadotonotethethmpowermoowned
when the fan could not work.
me.ﬁ»phsﬁcbmwlinwhichitwaspm,thcphsﬁcoovcr
mﬂthewalamhndmdxanmweiﬂwdbihoudyﬁ:m&w&m.to
8,00 p.m. from December 14 to 17, I993,atllorin(htimdes°26'Nand
longitude 4°29'E). Room air temperature and relative humidity, water
rcsindnpotnwthetop,nﬁddlehndbom“malso
measured bihourly. By4.00p.m.cnﬁwfou1ﬂxday,dwwahetlnddried
ou(inﬁtepotandlbenwasumnaltswucsmppodDuewdeetﬁcPowet
failure,d\efandidndopcratcfm l8boursﬁommefoummhbour,f0t
Zsmwtwintheﬁﬁy-nhuhhwtandlhtsmminthcaevmty-sixth
hour,
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taioenhoutly.duclodewicpowcr&ilumthcfanwasoﬂ'forhﬁinutcsin
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incering  Laboratory Equipment analytical balance having
!erialnnmbetilB%nndcinHeﬂfmkhite,Englandmused.ﬂwm
musumd.owldbemdlodwnwuthalfofapnmm.mwcumy
wasdwd&edusingSTANTONbeamhdmceweighn.
mewmmmmdusingatypex(w
Almncl)handethamooouplcprobehavingawcmlmah.&Sm

DSGN. No. 917158:lh¢hyym.mniﬂdmmd the
wick of the wet bulb thermometer to prevent soluble ‘s s and dirt
particles form accumulating on it and 3 adversely affect rate of
evaporation and capillarity in the wick. 3 farid S
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The rotational speeds of the fan blades were measured using type
1214B DAWE Strobascope. The air speeds of the draught from the fan
were measured with model W1208/2 CASELLA kilometres cup
anemometer/wind vane.

RESULTS

The results obtained for the pot exposed to a draught of 8.9 km/h
are shown (Table 1). The values of depression of water temperature (T,,)
below room air dry bulb temperature (T ,,) divided by the corresponding
values of room air wet bulb depression, ie., (T qy = TW(T m - Tyd)
are shown in the last column of Table 1. Using this parameter instead of
Tm-T )mbluustompamthcooolmeﬁ‘oaofthcpotm
different days in different seasons and at different locations having
different relative humidity and ambient air distributions. Figure 2 shows
plots of this parameter versus time of day on the first day for the cases
when the pot was exposed to draught of 8.9 km/h and 15.7 km/h. Also
shown in Figure 2 for the purpose of comparison is the result for the case
when the pot was in quicscent air obtained earlier (3).
; Figure 3 shows the varations of room wet and dry bulb
temperature and water temperature in the pot with time of day for the case
‘when the pot was exposed to a draught of 15.7 km/h. The reduction mass
 of water in the pot and plastic bowl with time of day for the first day are
~ shown for the draughts of 8.9 km/h and 15.7 kmvh (Fig. 4.). Also shown is
¢ result for the case whea the pot was kept in quiescent air (Fig. 4).
~ 'The evaporative cooling ratc during a two hour period per unit
murface are of the pot was calculated using the formula
Q= Omy mp) by (7200 A, (1)
aver: eoolhmn\vlu?dunmatwhwrpmod.fuﬂwm
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Anywhucwchavo-dubsi@indaecolumfotqzitmthatmc
mwmrmpaamminthepotmnwwdcaunntor'

Shweincrmmthc“wcdwrfammnposedwaitmcm
dacowlingcﬂecucoolingntwpaunitsurfaccamnmcdwlawdin
&ismkmpetmﬁllur&wammcalwlmdindnbwork rather
Mjnncodingmweﬁminammécﬁ'omdsimoﬁbcpotﬁmthc
experimental results.

DISCUSSION OF RESULTS

hcanbcscmdmﬂ\ewmtmnpcrammdq:msiminmsedon |
dnﬁmdayandpe‘kodaﬁerShwr.éhoursand4hwrsfmthcpmin
Mdtmdfot&mv»bmitwascxposodto&au@nsof&9
km/h abd 157 km/h sespectively (Fig. 2). The pormalized water
Wd@mﬁ&hovaeduowdoneaﬁaitsvahmhadpcakedfor
the cases when potwasupowdtodnuaht.'mismbemaﬁcry
hours (Fig. 2 and Table 1.). The relatively low values of 0.87 and 0.86 in
&e?ﬁindnlhhwrinwummcwwle\dhadbbwmmy
lowinthepotandmephsﬁcbowlinwhichlhc pot was placed was
mmolowmn'o{thcpot.ﬁumhcduught(rableu).
Wlwnthnanﬂind.mwwammbovmuound ong, it
mmﬂmnnmwpmmminsappmmdyequaltom,
wet bulb temperature within limits of experimental error, Although the
oouﬁunldmpofwawrmmtmbdowroanairwa_ i;
hwidninlimitsofmimmﬂlm.itisaud ct. It
mbemwmbmdthndwoooﬁmofminthepo(ism
Ilutlndwsuansfuproblanshoednfaﬂmm&m. arying,
ﬁmmm.mmmamm,m, r
wmwmaammmm,ﬁ_
iaﬁnofdcpolandm.mkimdcmp&uhof',,_”’". water
temperature to be much less than that of room air wet bulb
MMW'M4h6,|’bIO.“w’50,“W50’ :
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(Fig. 3 and Table ).
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I'N:reductionofmassof\satermd\ﬁmduetocvapomﬁonis
approximatcly lincar (Fig, 4). The rate of cvaporation increased with air
vdodtyofthcdmughtascxpected.%m:eofevapomﬁonfortbcm
hwhichthepotwasexposedtodmuglnwummdadmmimdchiaber
ﬂuanwlmitwasquiesomtairrepomdindweadierm.

Normally a portion oflholalemheuofcvapomiw is obtained
ﬁunthepo(mdthcwatainitnhilclhereaistakmﬁomthc
surrounding air. Wi(hdlcwaterandd:ecxtcm}ﬂt&pcofdtepotkept
below room air dry bulb temperature, there will be a transfer of heat form
the warmer surroundings to the pot by coavection and radiation. When the
average temperature of the water is constant, the rate of heat transfer to
thcpotbalanccsﬂx:ratcoflossofcncrgyductocvamﬁonof'wawr
ﬁunﬂwcxtenmlmdboeof&hcpo(.msissimihrtomhappuuwhm
ﬂaewetbulbﬂlemmmermdingrcachesamdyvaluc.Whmﬂwum
tanpetanneriscs,ilmmsdmmegainoﬂutﬁundwmnwndinpis
greater than the evaporative cooling experienced by the pot during the
time interval,

Tbcairspcedsoftlndmughtsfovmmefanmoompmbleto
wind speeds observed for many Nigerian citics. From their analysis of
winddaxaofscvunemymmformanyddcsinNigeria.itwasfonndlhat
Nigenia is a region of calm, with light winds which stay most of the time

dtmdnforcx!mdperiodslikeintheexpcdnm reported in this paper.
MWMpmmindmmisexpcctedwbebetmtbcmlu
Obhbcdforqniaomairmpomdudicrandhoseforpotexposedb
Mrepatedhaeﬂ).mvaywindydays.mewmwmmnmm
&héodbgmld.beohahedrdmmyonamnewabbmmof
encrgy-wind encrgy,
Wﬁ&omh@mdwuﬁmﬁlﬁydﬁn@
mhwmdnmofmbkwmuwhdw
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CONCLUSION

The effiect of draught on carthcnware pots is 10 increasce the rate
dwmwmmwmumm&
mhhm.ﬁhmkwmh&eshdemawindy&y,
thé water temperature can approximately attin wet bulb temperature in

four to six hours.
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Table 1: Bibourly Roem Air Temperature and Relative Humidityt, Mass and
-MJWanluhnbm-uNhM»mw form &
having 440 cm Blade Rotating at %00 rpm at a Distance of 1.5 m from the Pot

( Alr Speed = 8.9 £ 1.9 km'h)*

MASSOF  RUOM AIR AVERAGE RELALIVE KOOM A T =Ty
WATER  DRY BULIS  WATER  HUMDITY  WET BULY

TIME INFOT X TEMP TEMP., OF ROOM  1EM), Tt

(Howms)  PLASTIC 1) 19 W AR (%) () » ' »
(kg) -

S — — e

0 4745 260 23u 55 1wy

2 4,606 260 174 20 135

N 4426 270 154 260 147

6 4254 244 159 215 165

8 4034 290 164 A0 163

EREESSE
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Table | (contd.)

MASSOF  ROOMAIR  AVERAGE RELATIVE ROOMAIR T, -T,
WATER %’l;ﬂu NATER  HUMDITY WETBULE
» TEMP, 1, OFROOM  TEMP.L, Lna* Tub

* Dt 10 dexctric power fallury, the fan did wat sgwrate during the fullowing
£3h S8 min. - 31 S5min, S5 24 min - S5 52 min, snd 755 Dhesin - 75h 15 min

TIME IN POT & ‘ : ,
(HOURS)  PLASTIC  1(%) ) AR (¢
-* (kg) ;
10 BETR %5 208 W0 16.0 064
17 3288 286 206 Nno 176 07
: 3 3102 4 184 50 150 0.96
3 2928 %2 154 HO 17.5 092
4% a2n7 267 19.9 330 19.7 097
- 50 2016 P31 203 55.5 205 1,01
ﬁ 1.508 %) 07 490 202 0% |
' 1.762 295 20,0 170 192 091 ,
56 1.608 292 199 a0 196 0.97
38 14N 204 199 a0 195 0.97 _
|
& 1,360 v 0.1 470 206 1.06
mn 0750 M0 16 60.0 212 0.93 |
N 0651 217 24 630 24 1.00
- g 423 %5 U6 490 206 087
o 0.401 194 216 0 204 086
" 0% 2 £ : . -

whs empty. Water of mass 0.057 hg wes found bn the plaatic in which the pot was put. This
e of the mass recorded in the tnble wa In the porvus wall of the gt
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mn:mnuw.ucmmo-ummmw,
In Each Case.

POT EXPOSED TO DRAVGHT FOT EXTOSED TO DRADGHT OF

P8Ik OF 157 kush 2
EVAPORA-  WATER Q,/Q. WAM wkm QJQ.
TIVE COOLING COOLING
COOLING  RATE oobe RATE

TMEOFDAY (W O, Wm? O w0, Win
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Fig. L. The experimanial pot
placed beside = 30cm ruler
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