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Narin Latayaporn. (2003). A study of water cooling using solar energy based on continuous
absorbtion refrigerating system with Lithium Cholride-Water. Master thesis, M.Ed.
(Industrial Education). Bangkok :Graduate School, Srinakharinwarot University. Advisor

Committee: Dr. Upavit Suvakantakul, Mr. Opat Sukwan.

A study on water cooling using solar energy based on a continuous absorbtion refrigerating
system, adding Lithium Cholride-Water ; the capabilities criterian works out. By the temperature showing
good impact on both physical appearance and safety ability.

The process for such a study on water cooling using solar energy has been prepared by using :
solar energy collector, condenser, separater, evaporator, absorber and heat-exchanger that works out by
and indicates capabilities criterian temperature. The outcome is a satisfactory one based on the result
of water cooling and safety basis.

Upon completion of such a study, the capabilities criterian shows the result is based at 23.69 C.

In addition, 3 experts have given their estimation on 2 points which is as follows : Physical

ability is fair at the average of 3.52 and safety ability is good at the average of 4.08 .
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ASATWIBHITWIAYIALASDITLIKY

fannusansalunIrinanuLiw 1,000 BTU/hr %38 1055.075 kJ/hr

1. YFuaanusauidseanainiian 35 °c 1iiu 10 °C

NGA3 Q = me, At
WNUAT Q = 5 kg X 4.186 KJ/kg.k X ( 308.15 — 283.15 ) K
= 523.25 KJ
2. anuTanaINNINATIIRan
Q = (KAL) At
Tagfi K = AN1IUIAINNTBUVEY Styro foam 0.038 W/m.k

= ANUAUIUDI Styro foam (m)

At = aunDiluanedeszning axmanuansauad lagiiudnang
Styro foam = (308.15 - 283.15) = 25 K
A = Fufiirsounanvas Styro foam
WU Q = (0.038 Wimk X A X 25 K)/0.05 ——— (1)
= 19A  watts
dasnlfiavhenwin - 10 dalug = 36,000 I
Q = 19A  watts X (36000/1000)
= X KJ

3. aNNUSauNEIuaNaILa

Qs = mcpAt
Tand ¢, = 038 Klkgk

At = (308.15 — 283.15) = 25 K

m = PV = DAt ; p=8933kgm

t = ANUAWIYIBNAILG
= 122X 10"
LU Q = A(8933 kg/m’ X 1.22 X 10" m) X 0.38 KJ/kg.k X25 K
= 103.53 A 2

RUTHLAE 917N§ﬂu%7ﬂﬁdﬂiiﬂ LLﬂZﬂWﬂqﬂﬂqU‘L%ﬁ\'}ﬁa’hﬁaEJ?J’]ﬂ
Naidbnkl U
Qcooling Loan = Qi +Q+Q;

WWTIZREBY  AWIAYaVaILAIDITLIAEY

Qcooling Loap / Time = UAAT



Tasd

AT =

Time

QcooLing Loap / 36000 =

A
wnudnasls D2
'. CICOOLING LOAD

lﬁﬁawaumwm@ 3/8 91, t

Mean Diameter
A
L

lEvinena 8.1099 LUaT Wmawaummmﬁﬁﬁumguﬁnma 20 LTUALNAT

AdeN 1 38U =

GBIl TINUIUIAUNIRUA

If

10 w/m.k
Aufifavnanau i
(308.15 — 283.15) = 26 K
36,000 A

250 A/10° KJ

0.0708 m’

523.25 + 48.4272 + 7.3278
579.005 KJ

= 0.048 0

~ 000873 m
DL

0.0708 / 0.00873

8.1099 m

0628 m
8.1099 / 0.628

12.913 301

a a oAl
VRV IBFURRYET aamsa:maamsmﬂaavlm“l%i:uu

UI01@79N2ANaIUAY (V)

v,

USanasgdnsinszuen Lﬁumﬂuﬁnma

]
a

Va

(TU/4) D’ L

(3.1416/4) X 0.00793° X 13
0.642X 10° m’

20 cm

= 20 cm
(TU4) D” L
(3.1416/4) X 0.2° X 0.2

0785 X 10° m°

ﬂ‘%mmsmm"mzﬁlﬁmsq Afguaaa lie

VT =

VeI REVRITS! E]Gﬁl,ﬁilllﬂaﬂvh(ﬂ(

ANURUILRYIR A NARD 136

ﬁwu@mwmﬁwﬁuag'ﬁ 43 %

Vi + V,
0.642 + 0.785 =1.427 87
3
= 2070 Kg/m

(43 X 1.427) / 100

67
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U‘%mmmaamﬁwﬂaavlsﬁﬁmmg = 0.6136 Gl
Gori dodltafiouanalsdduan = 1.27 Kg
Lﬂéﬂd@ﬂﬂa%
"Lamfnﬁnmﬂ%"aﬁ:mm:gﬂ@@ﬂﬁﬂﬂUaﬁaxmm“ﬁmiu 43% 7 37°C USmnmanuioud
\AuaTasiiaaii
1. Uiinmanuianiiosanmaaaswissanudutusesansazans

(ENDOTHERMIC HEAT OF DILUTION THAT MUAT BE ADDED)
Tugrennudiudu 32%-44%  enuSaulun1sidedas (HEAT OF DILUTION)
e 214.27 kJ/kg (H,0)

LoaeTnnmemenuian  (Q) = 0.4462 X 214.27 kJ/hr
= 95.6 kd/hr
2. ﬂ‘%mmmwwﬁaamﬂﬁaaﬂmmﬂ%aag@nﬁu 65 oC

N'JQVLQSH‘VW / NIRRIIRZRIVLITBN
0.4462 / 19.465

AOIIHIU

= 0.023
qmwgﬁmﬁﬂm?"aa@@ﬂﬁu = 0.023 X 74 °C
= 723 °C
Q' = mcpAt
= 19.465 kg/hr X 2.64 KJ/ks."C (72.3-65)°C
= 375.13 KJ
Q, = Q,+ Q) = 470.23 kJ/hr
I3z uu Water Cooling
IINFAT Q4 = mcpAt ;mo = 20 kg/hr
WA 470.23 kJ/hr = 20 kd/hr X 4.186 kd/kg X (T, — 303.15) K
T, = 35.6 C

§a31myinavasi gunni 30 'C HimeaTesganiudindaiua 20 kg/hr Wilng
panfiganail 35.6 °C
LASDIRAR

%

3nmanuiouidasoromlulaIosntaiash

1) Bnwenuiaslumsdunazasfifiouaas lidideas
(Heat Absorbed in Pre-heating of Weak Solution)

a

IR AL NARD 1AL 9979LAT DA NLUR WA m’aui’lgmmu

LY}

65 ‘C
74 °C

A a o € A
’?@L@B@“IJEN E‘I’WE\]ZE\]’]UNLY}U&Iﬂﬂ@vlﬁmﬁlaﬁ]']d
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19.465 kg/hr
2.64 kd/kg °C

19.645 X 2.64 X (74-65) kd/hr
565.2636 kJd/hr

2) sinmanufouiildszinesia (HEAT ABSORBED IN EVAPORATING)

mm%’aut,malumsnﬁué{waoﬁwﬁqmwgﬁ 74°C = 2320 KJ/kg
8833 hauai = 0.4462 kg/hr
. danmItamanuiew Q7 = 0.4462 X 2320 kJ/hr

= 1035.184 kd/hr

Qs = 1035.184 + 565.26
= 1597.44 kJ/hr
LEILARTINGIULRY = 17 X 10 kJ / DAY / m’
= 708 kJ/m”/ hr
. adeslERuAULRS = 1597.44/708 m"
= 2256 m

LATDIAIL LA

lathAszmgnnietasndnazigampivszanm 72°C anuas 47 mmHg Gallananiule

Taus1a8d (Superheated Vapour) fﬂ:gm‘:mummi”aulﬁné’ué’aLﬂumaammﬁﬁqmugﬁ 37°C

USuraanusaniineitasiaei

1)

USanmanudauiszungaanainnistddsusniusan lasanaais 72°C Tdwlasin
Bu@7 37°C 11 47 mmHg (Desuperheat)

lawnativeslatn 72°C 47 mmHg

= 2635.36 kJ/kg
owmatiaslen 37°C 47 mmHg = 2568.3 kJ/kg
sasnslnanadleh (ridpihfiduedosssng) = 0.4462 kg/hr

. BATIMITEMANNTOU = 0.4462 (2635.36 — 2568.3)
= 29.92 kd/hr

USnmanudonucsfiszunsasniial@inaud il 37°C (Latent Heat Rejected)

anuTanuEipaInMInaunal (vinunsnanadnle) A 37°C = 2413.4 kJ/kg

0.4462 x 2413.4 kd/hr
1076.85 kJd/hr

B F AR RIS AR RE VR TLTY

TUAATINNIONUNANNTOUNI L L ATAIAILILUY = 1106.77 kJ/hr
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