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Abstract

The main objective of this research was to study the performance of evaporative
cooling that used heating cooling water produced by solar energy which functioned to
produce heat during midday and coolness during midnight. This study was divided into
two parts: (1) study of the performance of existing animal houses in order to determine
the variables in designing animal houses utilizing heating cooling water; and (2) to
develop the production system for heating cooling water through heating pipes

constructed and tested for their performance in animal houses using ground water pipes



to increase the efficiency of heat conveyance and distribution of temperature within the

animal house.

Experiment 1. This triai was conducted in private chicken laying houses in
comparison with poultry houses of Maejo University Farm. Results showed that
evaporative cooling was able to control the atmospheric temperature in animal houses at
26.7-28.8°C, relative humidity at 76.2-85.1%. Further results indicated that private animal
houses were less able to control the relative humidity than the animal houses in MJU
Farm at about 8.9% and had lower energy consumption at 50.6%. The animal hcuses
constructed wet screen per area at 0.021-0.036 m’/m’. Rate of expelled air per houss
area was 28.3-58.3 m*/tVm’. In addition, it was found that the efficiency for cooling was
85.1-87.3%.

Experiment 2. Results indicated that production of heating cooling water
through heating pipes by using thermosiphon R22 as working substance, was able to
reduce the temperature of 1,000 liter water tank from 30°C to 26°C within a period of 12
hours (during midnight). It was able to reduce the water temperature from normal level at
about 2.6°C and produce hot water at 48-52°C within a period of 8-10 hours {midday).

Test results on the rate of heat conveyance of wet sheet showed that when the
temperature of cool water from 24.8°C to 14.8°C, the conveyance rate was increased at
27.8%. The installation of rotation system for ground water in the animal house showed
that the water rotation system was less able reduce the temperature of animal houses as
compared with animal houses having no such system and was also less abie to control
the relative humidity. In addition, it has cooling efficiency of more than 8.6%, in which the
low relative humidity of air in the animal houses was more appropriate for raising animals
and the high efficiency of the animal houses was able to reduce the expenses on

electrical energy.
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ANMOUY TnaFauiin TFautla | Aoauusnsing VNIENE

AINNY 7-8 fa/me. N 12-14 A/ 5 #in
DRY

ol ) frungiuIntan #andn 6-9 oC | 7 0C
sstwAa | 3.95 nn. 3.62 nN. 0.33 nn. fiwinliean 2 nn.
AYE/NN 0.80 um 0.40 U™ 0.40 UM
wafidusiliany | 4-6 % 2-4 % 2%
e | 47 Ty 40 Ju 754 fimiinTldean 2 nn.
SAUNTTHAR 5.88 sauAl 6.63 sauAl | 0.75 souAl

HeBan uazqdsn (2542) Anwingnszaiugungi A s uAne ulsedewdn
Fnfrziniflauaslndauindairuuda aeaifomAngidowily qm\aqﬁua:mquﬁu
duinfanianolulndeuwenddinni 17 weznmil 18 Felulrederiinacd
qaum)figedn 27.1 °C uazingm 20.5 °C dautrdaudinilrgungiigegaussnm 305 °C
ua:s’i'\fgﬁﬂ?:mm 19 °Cc  (funimmesaulugeuung) usisandsznang (2538) qouugdl
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#in deflazinlenunsomuangnuiFnd AR sgannndu dwiindoud
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Y tlefon uasgda (2542)

Hellickson and Walker (1983)  WuZUANIFESNWLUILULNTAINIEWLLY
Evaporative cooling  SRFUFIANNIY Wetted media unsil Wetted media  11u
Comugated cellulose 11 6 43A81.75 m/s dmiulunsdiiug usdllumied 1.3
venanTufauusindnsnistieuid iy Wetted media ThadEafufie 10 Umin-m
nautinfnniuas iearuiddeses Wetted media faiupasiintreanuuLiimunzax

- ¥ 4 d
Amutunsciibug Wetted media Buuansldluaieil 1.4
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a1919M 1.3 SRTFIaNHNU Wetted media

Air face velocity
through pad”,
Type m's ftis

Aspen fiber mounted vertically

50-100 mm (24 in.} thick 075 25
Aspen fiber mounted horizontally

50-100 mm (24 n.) thick 10 3.3
Corrugated cellulose

100ram (4 in.) thick 1.25 4.2
Corrugated celluose

150 mm (6 in.} thick 1.75 5.8

*Velocity may be increased by 25 percent where construction is limiting.

] Y ¥ . v @ o ol
R1519N 1.4 ‘Elﬁ?"m’li‘ﬂﬂuu’] Wetted media WATIUIATEIGUNLUINIUNICAN

[ - Minimuin =ater Minimum sump
tatle per linesi capacity per unit
length of pad pad areas

FPod type and thichness Lmin = ,ﬂmﬂ L g

Aspen fiber

80- 100 mm (2-4 100 1 4 02 o 05
Aspen fibst dewert conditione

80-100 mm (34 10 ) 1Y 04 y-1) 05
Cosvugsted cellubone

100 mm (4 in ) [ 3 08 X 08
Certugnted coliulos

150 mm (6 4a ) 10 08 40 10

Watt (1963) uistiaunagetluin@ 1 niussuy Evaporative cooling ABI@IN30
.o . ¥ . o
AUl 7.5 winresFunouinfsae Wi 2.4 L/min-m2 of Wetted media (Wiersma and
Benham, 1974)
o < . . o a‘; rql ]
RNNTANINIIRIANEULLY Evaporative Cooling 28eiseifau@edmintau
r » k 4
unasslsE@ns nnlas ldudnnisrasntsuamuinfiuluasinansAunarunfauluian
- - - - - 1] a : o A o
na1edu  leeldaqsuiduasanfmiuuuvascanfau vruifiunuanlitlau Wetted
media 229N1AMEULLL Evaporative Cooting 184l (Faudesdmiluaainanaiu  use
o ¥ d . o nd
inirfeuisdalflunainansiuldludesiansw adaniigungiisuan q wialdle
- . c o - &l o o
I GFaudnideu maamquninlszgnAnismepannifiuanainiAfivsasinGaudedmniuuy
- d A 1] - 1
tanauAulasldirfauanulasuanufeunuuvierinuieu FildfinsAnslulsznalne

= A’ v - J =] ﬁJ a & b Y
uaraININASELaviusriusInaail Ananmiiasinanlsey nfldaula
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1.4.2 OWINEINUILLLNTRIAMNIBUNINALAY

N1ZAANHIEUIINALARATMFLIZTLLEINATLEINTANY NFURBUINAN LN ALNY
- T -~ 2 4 A 1
uarayfnENau (2545) wuzirbildiaTeuanuldsupiinfauunuvaniufeu
4 J .
(Thermosyphon Heat Exchanger) vialrTaanuasuaanufauutuueiu (Plate Heat
Exchanger)
- (-3 o o o = g - i d"
nsrapdudunsuAnlun TN IsiTAERRLLsTWeEnd T s wRe
v .y . o o
fatuuulladu Tudszinalnadilinusmuunisdnen wdasnsoRazlssyndiates
.J L] - 4: - &~
wenLanumLieud LR AR Ut N A LA LN WA AL FeiisneeunisAnsnaging
AnFauicluszLLA1Y weanAdzidu narRvR N FauRInduANAINLAn Feun luzz L
g - s‘ ] 1 9 - g L] o
wilalaun 33ms (2542) RN IATRguaInALLLYardaFaudmiuusialaurduiagl
i - - ¥ w - -l
aurAnIfanaslatun 1 sudala q'mmsﬂnmwm'mmwmmmumqmmgmaﬂﬁﬂuu
" %
nanauununnglu (Intemal Rate of Return, IRR) 27.89 % wenanniudafinnsAnsinisig
v : A ] L o 0 ‘J A ¥
ANFaumIaInan1ARtunfseuutandurn M witse W irFewanilasuaannutauuy
viepnufaultuiwtunsRnere n2edang, K14 uAZSaaT1TT0L (2542) Uaz NNy
- T 1 J A )
A3195 WAz ayimi (2544) FeannmrAnrmudniFiesuanagurnaeunyuea ey
.1 X .
fAnun e M lusruunismapkauianduAutuiy
a -~ - 8 :5' A o : L. : s
anfuluaniddaiiazRnmnnsAtrguduannanniAnivaaaise Feuanadadssuu
d d ‘ - ; d
Talasldistauanl@suanuFouiuuvieanufauriiomefluleveu Fathunalulatfnu

MAsERANuTwyeguda
Py | o ' >
1.4.3 Mudsunmiuszuuviernuiau

Fukada et al. (1993) tszgnifldinesinlewevlunisiernufouanfuiianidos
dudmruuinmdnes Taanninnuiuaridineslileeudsmndeuanauludang
w19 Reniawasdeugungiisanddumnniiidulaorauiesduniefauazazme
Afiuliiiesfiulugoegeieu annddunudransoiniveaduasgungiluggieu
agflutae 3-4°C. fomdnmatausessruuuanslunm® 1.9 uenarniuuda Kiatsiriroat, et
at (1998) Anmnsllsrlmiannanuteuiarasluaudwininigulaaidvienas

g - A o g
¥au feulduniiludassunsmanufeufirauiautefrauna flulawey annnis3sanudn
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mmmL'?Guqmuqﬁﬁ'l'lﬁ@nfhmn'muqné’ﬂuﬁo 9°C lugguuna Lee, et al. (1983) Anwn
mrstadeuszaninat i unineeuiialne Hine ey fenudiausold
aWlAR  Vasiliev.LL, et al. (1893) dszgynsldimeflnlaveuiussunszuneaaufeuly
ginsnldiaansalind wudisruudenanoainizomiupuguugiinasidaiugunead

- - -~ J 1 - A a
Ananseindliglussiumianels Solunsideduenlindinfugminam

Cold air

- ﬁ?—* . « E:'/“*

3T A /n-fnl Insulatien
3 ? Cold storage ;Z:T :K

144t

. I:.'. L R
-l o 3 o - 3 v 2 o~ &y o & a
N 1.9 n"l?mmqu?ﬂuﬁ'lnnuTﬂﬂ'L'ﬂﬂﬂm'm?ﬂuﬂ'mmnwmLﬂutnuuﬁuﬁmwn

-
NIFWNEAT MU : Fukada et al. {1993)

-
Dussadee (2002) Anminsatarnfauazanilissainnismealasasdinnldaniag
) Lo J 4 - " L L - 1
Hrzuuviaaasfeu fuanslunind 10 Iaamaaauumidnedouild Smdadealn
. o
annsANMudfszugNisadsafeuandraulfenlulaisldifuadreandraunlden
. d o o . d
FLALAITNAY 26.9%wD Fududrfeniifufenlmlfeszaemeauukeluggnisifiu
o -y o o P oy -
neaTaATaseudnaflsiifitane anm@Aduwudmeaafeuanisnasguugidnulaen
- 1 J [Tl x 1 -
AN 1 fu WWdafew 30 °C neRerzuubiiisdisviemsfeudnantfeniiguugiigeds
d a2 . - o
65°C Wedssavendsfaudaiuleledanlfanamrsoniuquguugidraulfanagh

sALLAEN 37-38 °C
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FINA UAT GUAN (2646) aanuULLAIVATaUTELLRL A e A s Fe L
meflulaveun dmFuldiuda PE us‘ﬁ'ﬁq 2,000 §a7 HapsfeuTnagaUAALLlaenATN
AOFUEURRATL FOMUASTNIY 4 WA LAIAT 20 HESIUIU 2 UK LOTURIAE 16 Viad1uau 2
ulmefifuRtremaafeusamlszinm 4.8 msrawes Wi R134a Wluarmiey
Tatiamsindeiemaufauuuda PE duauaudautramu 2 fa udailadaluin aannas
maaunwﬁqmquLﬁuﬁﬂwudﬂmmmﬂmqmug:‘i'ﬁ'mn 32°C 1419 °C meluiaan 110
ol

mﬂJ?:qnm"l-ﬁviamwu%‘ﬂuuuumaﬂu'l«nﬂeuluuamiﬁﬂuﬁoﬂwﬁqmuuﬂqmﬁﬂé
Tulrnalnefildinsinmiuthaty mefneaes uens uss e3gnd (2538) Feanuntn
raminteuldguugilndineiumssfufduuuudnmiall

Aidy uasAnur (2526 )  Anmmsdegamagivesiuasanuiiivlifldsenamn
pEuueEMsUFIaNAlaY radiative cooling TatnsAnnisgaBuadinieulunan
NRNAL AN TUERFUALAT SNz mTiauTy 2 WuTuIR 30.4 X 243.8 AMPATURWAT
Haudnfeudnguaalugmsnslua o 5 ue 10 ReRmsedund figungiusaday
22, 26 , uar 28 °C mnn'l?ﬁnmwud'\ﬁmuqﬁﬁmﬁﬁuﬂfgﬁumﬂuiuﬁ’uﬁnﬁmmﬁ

A 4 o . 4 -
wanday Tnﬂqmuquﬁeqﬁﬂq:ﬂmmmLﬁnﬁﬂﬂmﬂmwﬁuﬁuwn{mmﬁmmu‘:’aqmmu
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e mAwafensies Rquupiuanden 22, 26, uaz 28 °C grungiitasiailianlszunm -
14, 5, 25 °C ;uddu Amfuniegodranufeulatnisudfed wudﬁumjﬁuamw
amArasiesianzzarvdelal fnan 2400 u seeduiifinszans uazfuiiviesinfiuisnin
pauilAn1sgeydoanufoudiacindszann 184 wm® | 122 Wim®  mugdu aan
nsAnsBenddefnaniiauiidilégefiadmiusdumemnieunaminau
sourtinfuuazininfiutien Wetted  media 1R9ssLMAAI M BLLIL Evaporative
cooling saslsaoudmdailunainanedy uasininfeufinasldlunsnaauanle s
ananeutlaudn Wetted media lunarnanaiudmiulsadeudndnisauiifeants
ANTNAINIATEY 14?muﬁqzmmmmuquiﬂ Gaudnedaslfmanioiauuandu Feay
Falilsafountlusnmazfimnzansanisiddaildnnndisyuis
Fjupnuzdisuiivindgmnirdunlfeamdeniiifindminredsideudnedng
u.ﬁ:m?muquaqummﬂiﬂGwﬁmﬁmﬂﬁmﬂuamq:ﬁmmzﬁwa‘umﬂémﬁm'ﬂu
Uszinalnediy LﬂuﬂrymLﬁ‘qﬁhuﬁmﬂ:ﬁn'\?ﬁnmua:ﬁé’ﬂ Fessflumnfindnaninnag
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2.1 sTuunIIINAILEULYY Evaparative Caaling

nN9M1AIETD3 Evaporative cooling 81AEMANMTAYANTRNA N InIA T
sztialiernediuas taoundudaazld Jaguollun (Wetted media) dnelunisiin
MuRdudarenitueina slinnsrsmoreainidu e sy Evaporative cooling

suwdailu 2 9iinAa direct evaporative cooling Wz Indirect evaporative cooling RILEA

o 4
Tunwmi 2.1 WazNINN 2.2

Water distribution header

i_ .
g P4 Conditioned
iWet s de air
Spray pump

Water reservoir

o .
NN 2.1 sruumAansEiuly direct evaporative cooling
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.§econdary air stream to atmospher:

Wet side

R
Descending sprays | JTTTTVIITIT]  }

or film

Jutside primary | # 2 Conditioned air
wr intake - dry passage g R ol -~ . enaca

Tubular, hollow plate

or other heal exchanger
Water spray pump
Qutside air /

exhaust air Dry side

ad ° o . . .
OMWN 2.2 sTUUMAINHINULLL Indirect evaporative cooling

. 4 4 4
NIERIIUTBITLUL Direct  evaporating [INAMR 2.1 LHIBBINIAIRRAUNHIY
P P . ° Y e
Wetted media @& un 1 (Dry side) lU@ui 2 (Wetted side) M IvtinAEI199 Wetted
. < v 4 -l ad '
media suwmanateilule launisRarnsFeuaina nia (Latent heat) Tafignimg)iingandn
v o & o ey = o | o e oa %’ i o o X
AR enAg ungiFnae uwilugusieeiuiarTuay AwuassluuanunfaaniAiu
P
(Psychometric) lWAHH 2.3
2 : i P . . - i
DTN NIUTAITEUL (ndirect evaporating MNAMA 2.3 138 Primary air IARaUR
1 4 GJ v Ei.. = ] 1‘)’ R T g
tueFauaniasupnfautinalulissuunutlestinuas Secondary air luak Il Un
. - d .
naluviarresuanuldauaniufoussssinauas Secondary  air asifiuasuazasly
A - N . 4 oy 1 o . .
uanulatuaufauy Primary air (Sensible heat) mﬁqmmuqqmﬂ Y Primary air
o ] =l . . , o= o dj 1
iuae FedaAreerul Indirect evaporative cooling nﬂﬂmmmaﬁqmu.gummﬁiﬁmﬂu
diunisiinenau AuanluuwsugiiennAtulun 2.3 Wan Foudeulss@ndnnaes
PLULMIANEIA BT UILIURY $YUL Direct evaporative cooling arfidezRvBnmgands
. 1 A 3 - rJ 1 .
§TUl Indirect evaporative cooling wiarlfarnianausuduimsaInduuL Direct
evaporative cooling AMuURIENMNedeRTeanresruuNiuldTlussuunIa

o . . . .\ -~ =
AMAERULLHSN Indirect/direct evaporative cooling AInamslunnd 2.4 Teunsld
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Indirect evaporative cooling ¥1 Pre-cool ﬂ"m"lﬁri‘ﬂuﬂﬂul.i"’lij?:uu Direct evaporative

cooling

Moisture Moisture
content content
. Direct
2 )
cooling 2
\ | |
Indirect
L cooling
Dry buib temperature Dry bulb temperature

mwﬁ 2.3 mMannaaNEuuuL Direct / indirect Evaporative cooling

uuumunuﬁmmﬁ%u

I_— Secondary air out

Indires( stage 15t Ditett 20
option stage  option

Descending water = cooling cooling
sprays or films
r Yy
Outside pri \ \ Conditioned
air intake \ 6] supply air
1 \ \ 2
Indirect | cooler Direct Air moving
cooler device
Qutside secondary
air intake

= o o R . . .
NN 2.4 FSUUMIANULEIMWLI Indirect/direct evaporative cooling

sTUUNNAMIEULLY Direct evaporative cooling ANggnusHTatszninintes
s‘::uummmqlﬁ’ﬁmuumﬂﬁmmﬁ%u TasenduluusugieniAtuangaainiAda
@mAmeuan) snldaudiseuniailegd (Adiabatic) vimudugnmpiinssuhadon
psfililaufianronadududing 100 % aswnlsr@ndawld 100 % udlumsldaass
anATiEiu Wetted media Arududusinglaild 100 % Fuiuls=Rnn1naesszun Direct

evaporative cooling ALALLAAN
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d8 T, UezT,, AeNMNNTZl suiTeIeIn ANSULRT HASHIY
Wetted media , °C

oot Aeguuplinszihzduneeseinid, °C

A19I90 2.1 URRQANTIOUZINTTULMNAT1MEUULIL Evaporative cooling #i
szinaeingg laeRafilss@nEn I (Effectiveness) 65% uar 85% @ mFusruy indirect
Evaporative cooling UAT Direct Evaporatlve cooling AINAIAL (Foster, 1996) 4INAITN

s
‘. C) L4 [~} z L L] -
wudUszdninnasssruuinAciuuuLisTuatiduAnuans e Tagumniingziy
9 - : - v =
whwaznszahzilan Aanuuansrsrssgungiinszihalonusenssulzukarasainiai
- mm oA e d - i aay
teufidaraclilsz@ninmiganinniiAnasege uashguugiinezulzfansnildd

b A -
UszBninmngadunu

< o &
ATIIN 2.1 AUITOUSTDINITNIAINMLENULIY Evaporative coolfing

Locations 1% Design Direct Indirect/Direct
DB/WB Supply Air DB Supply Air DB
Temperature ['-t] Temperature [°C] | Temperature [*C}

Asis/Pacific

Alice Springs, Australia 3947200 29 176

Christchurch, New 27.8/17.8 19.3 16.4

Zealand

Middie East

Riyadh, Saudi Arabia 43.920.0 236 171

Jerusalem, Isracl 333172 19.6 15.0

Africa

Cairo, Egypt 3897233 25.6 2211

Casablanca, Morocco 344121.1 231 19.0

Europe

Madrid, Spain 35.6/20.0 223 182

South/Central America

Santiago, Chile 322/194 214 17.9

Caracas, Venczuela 28.9/20.6 218 19.7

North America

Las Vegas, Neveda, USA 42.2/18.9 224 16.1

Mexico City, Mexico 28.9/15.6 17.6 139

o
YiH1: Foster (1996)
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2.3 MAUITINUENTTOUENBAMHIAUTRITEULNRAAUNEY BasUITay
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2.3.1 ANTTOUSYIRATNTRUTTULNARUILEY
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aurrouzsaunef i lanaudmiuaipnfeulussuundstnfiugaunsodssiv
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Ocond =(MmCp Ty = T;) 2.2)

4 o
e (hCp) AeAugAiauTase mARluad Iy, WK uar T, uaz TAe
»
gruugiitesainiAsanuaziiiangdiursuianra A NS 1AL uaNAINTUEIAINIT0

AT RTINS LNEANTaulan

Ocond =hA(Te —Ty) (2.3)

1 Lo ' a k1 ia
e h Aefutsr@nglunistiamaciufey, Wm'K usr A AaRuifinpraumues
: i - d - 1 L] -
Hauua, m’ A1 T, ueT T, A qruugiliefurssiaversuawsefussainia °C ausAl

i J [ - 1 t = L
dedrn metfudnraznsiramanfaudiiihunussss AvieuuuiaAy

Usr@ninmnissasmafluledeudisrnisogldannisaateigungizen
aaludafuainnisimsailuaniaslidatinane 19838 Lump capacity analysis Tael

_ g - 8 ." v . - = =, ~ & -~
granpunlufeadinanaiofad defeudiifuszuuerdnusnia Wanaandsauaz

denfluannisladn
aT,,
mC py —2— = U4, (T,, ~T, ) (2.4)
de
d - ¥
e m  AENIST8I, kg
C,, ABAMNqANTBUTEN, JKg'C
T,  Aagnagiunlududy, °c
T,  Regmugiaisinau, °C
& .
A,  FRefunisdaudalesmed, m’
£ N
U RedudssBvimsdhemannieusswitadfuaisioeg, wim’K

RINFNNIIN (2.4) qmuquuﬂummeL}Jﬁaummim'mqmmemwu‘lﬁmﬁum? (2.5)
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At
TS —l, S (UA (T, - T (2.5)
pr
. , Iy .3 o A |
AN T AN N EINAIN TR NI S I NIRRT AT NA N T IR nannIl (2.6)

.

- Qcond i (2.8)
Ae Ty, avg — Ty avg)

nsusfadgnaii
o] \ v ' v ' v o P
n7un Condenser NAAMMHTAUBLNANUININITOELINAIHTEUN Condenser ATH
wannTuHTIRgYaafn (Sky radiation) Bninanuils TannsuFdgieainazaunsoan
v - . 44
frunniiliaindrguugiinesinlntiun (Wet bulk temperature) 14 sauanslunini 2.5 3

IS = g
nsurifadgviasiinannsoAmlFeail

Temperature

-l -f o - o w
A 2.5 gungivudumssnsusnsuanalfasaonieu

. 4 4
Qg = AgG(Tsky —Ts) (2.7)
o b . ' e
We € AR Emittance, AMBNTANNTILSIRE
1 A
o fa AAITRSEINIY
a X 1 2 2
A AD WuviaAINFaudqU condensar, m
Ty A gruugiifiasin, K
T, Ra grumpiiia Condenser, K
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ATV Swimbank (1863) uamspuduiudaesguugiiviesdn (T, )

-~ 4‘.’
aif) AU

- <
LRT fuNaINMANLSIEINIA (T

T,, =0.0552T," (2.8)

alr

v a = =
uansntuLia Whillier (1967) TAugstpauduiusresguugiiviaafiuazguugll

d L X
ATNANLITILNT AR

Tsky zTair _6 (29)

- 4 4
Argrungiifaafiiluaunisi (2.8) wunzanludafianiAwaedenszu 30 °C

Y 4
dauluaunis (2.9) tumunzanludaweiniruassantlszanns 20°C vizadaagguun

' a - ¥ w a &
2.3.2 AUTTOUSYIRATINTAUTEUUHNRAUTRUNEIRNRE
.q Lo o o« = - 1 :’I A‘ 1
Usz@ninnsadoiuitduasenfinduuuvannsfeutiu azguseiuynges
04 [ . n'.v : = AJ [ =y ] 1 ﬂi: ‘J
Falus il uuusiuieuma 4 Wiugu@esildasminfuyuasigareafumiais ud
A ] - ‘o’ ] S [
ngunniszinng 14° vtandEslud 18° usstfuadufuunfauimunzaudmiulssing
TneniuiAnludne 65-100 Ams Aeansamms
- W ] L3 r A b []
firfuTfusenfaduuuvianinufauiacsimuazld Evaporator 489vi8AY
] t -~ e ﬂnl A’ A
FaugaLU uaz Condenser reviaAIwFaugasie umiuifussdaduifununlunis
A y L2 J A ] ™ -~ - L) - :’
uanilasuAInFau FaazvinliiAul uanndafaiuf@uuuutudeusssuen Aatuds
anTnuTwstAuaTufeulaan

»>
Ussdninmiteanufauresrsuundntinfeu lunsdissuutlsdssiiuldann

me(T}':(; _7i )y

- hi
n= . (2.10)
G..A
T
o a H
e m AR HIRT8NUN, kg
o b4 a [s)
Cp AEAMNIRIHUTAURINNLE, kJ/kg- C
- A% o 3
T, ARl fauuiInigsinen, °C
= ] Y :’ v ] o Q
T AIRUUATUITELNAUNITNINY, °C
x4 J 4 &~ e 2
A AFNUNFITULARY, m

G,  Aenfumusefsdlutamagey, kim’
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d d 1
2.3.3 ANTTRuTTRNATR IS NMREUANINTAUKLILAAHTRY
- o 3 ' 3 P
auTFONTTRATaILanRauA nFauLuLuYaA uFautaa fiutavey

I n¥ . A : 4 o
duiuasgaungiiun annsaléainAlss@niug (Effectiveness: £ ) 1asiAraduaniasm

2 :‘ AJ 4 & o g
ATUIAU TIRNANTHN 2.6 mmmmmm’lamu

Y

E =
Q ruax

Q=m,Cp h(T}u - Tho)
2.11)

Q = mccp c(Tco - Tci)

Qe = (2 Cp Yoo (T -~ T.,)

laen 0 ARTINNTEEIN AN TR (W)
T  quugil °C)

Cp  AANugpMaFauuwIE (Jkg °C)

Subscripts
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