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Study of an Absorption Chiller Using Solar Energy Combined with Ice
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Abstract

A simulation result of a LiBr-H,Oabsorption chiller with a solar water
heating system havingevacuated-tube solar collectors combined with an ice storage
system for a building was carried out. It could be seen that the suitable number of
solar collector was around 35 units each of 2.4 m2for supplying hot water temperature
over 80 “Cfor5 hcontinually with a heating capacity around 40 kW to generate the
cooling capacity of 35 kW. The COP of the absorption chillerwas around 0.8. For ice
storage system, the suitable natural working fluid was propane. The modified system
could decrease the electrical consumption around 95,986 Baht/Y compared with the

normal chiller system of which the payback period was around 8 Y.

Keywords: Absorption chiller, Solar Energy,Vapor compression,lce storage system
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S}
T

g

o
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1.00 -

TllE R22 ISOBUTANE AMMONIA BUTANE
-1.00

-2.00
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o

dnsrsdrunisulsuuiiau CoP (%)

sUnt1dandunslIouiiauel CoP

mMIyszfindulassmaas

A19°9N 1 ULEAINANITILATITAGIULATEHIAIEAS
WIBULiB Tz UUTINTaISolar-Absorption  system WA Ice
storage systemﬁ’us:uuwa@ﬁ’uﬁu (Chiller) Tag Vapor

compressionsystem WUl wanldwuin sruusiuauiIn

Devices Chiller' | szuusn’
® \apor compression system [16] 10 10
® Absorption chiller [3] - 2
PAIILININIING (h) 10 10
® Vapor compression system 8:00-18:00 | 0:00-5:00
® Absorption chiller - 9:00-14:00
'l at’[17)(Baht)
® Vapor compression system 196,610.33 | 83,382.85
® Absorption chiller - 17,241.48

drzndaaldirodunasnulniald 95986 Bahty uazd
FzUEIAMIAUY ULz 8 Y
a3afl 1 amAeneiduiaTsgenaas
Devices Chiller' Jeuusn’

AT [15]

® Vapor compression system 365,000 365,000

® Absorption chiller - 800,000
ANNEINNTANTTINAMULTW(KW) 35 35
AATIMILEWAINW WA (kW)

1 a o K
Note: szuuHaaiuiulas Vapor compression system
2 . . : s
J2UU Solar-absorption chillers?dny Ice storage
system

31Js:mmﬂ’ﬁ"[ﬂﬁ1 423

asluan13ion

mamﬁ%’mmmina;ﬂwamw‘mﬁumu‘lﬁﬁwia"Lﬂf:
1 5undfiufiderfindiiuim 35 uns Aufindazuns 24 m’
mm:au@iamsi’]am{ﬁauqmﬂgﬁgaﬂdw 80 “clsur Absorption
chiller BIAANUENINTAMITNAMILER 35 kW datiias 5 5alug
2.Absorption chiller IWIAANURINITANITHIANULE® 35 kKW
AOINTUARINAINUANNTORLTZNIM 40 kKW  uazilid1 COP
sz 0.8
3. gsvnaufiinzgnsy Vapor compression system 283311
Ice storage fa Propane
4. J2UU3IINVAY Solar-absorption chillerlhas Ice storage system
sansaaad g Wil ldtlas 95,986 Baht'Y uasdiszoziiainis
Aunulszanm 8 Y
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[

N7

MsiYMuAaNIuALSaIIa-LIA ASIT 12

13



4

LON&E1391989

(1

[2]

(3]

4

5]

(6]

(7]

(8]

&l

[10]

(1]

[12]

[13]

Lméainmuﬁagaﬁm%’uﬁummﬂ'aa%ﬁa"lm5.2555. U
aauvlmf, www.thaicontractors.com
oflgnt Aunzdy, an3ddaainiioe, igws lougn@ uaznus
a a a aaa € = o I3
WNo3@ NoTaA3 133112555, MIAN¥ITEUUiNaNNLERLLLY
@ﬂnﬁuiﬂa’l.’ﬁ”wé’ammmaawﬁmﬁimﬁ'uwé’wm%ama.
FIVNIAINTINNAIINY, AMEAIAINTINANRAS,
WMAnenasLdealng.

a a o = =<
8193 4N§DNH.2553. 3zUUNINANNLEuLLLQATNIIN
wasnugdefiadlaslda1svinaunaunu. 117815
a & a o A a a P @
Fenssueaas NrIneasaIuaIunylsa U0 5. wih 8.
wgws loagn@.2551. n1seenuUUAII9TEULINANLEY

8 A a o a o A

wwpgadufltlodaniatasnfanszualwilifosdinmw.
TNUIANUTIAINITNANRATN AT W @,
WnANEa U9 lng.
UUAT WU brez.2552. NMIANEILAZIIA89I5zUUNANNLEY
Lmug@nﬁumﬁm‘ﬂﬂ laoldwasnuuasariad. In1iwus
FAINITUAFATURIL U AA, ¥n1Ansraamna luladnizuas
wiite.
Duffie, J.A. and Beckman, W.A. 1980. Solar engineering of
thermal processes, English.
NASA Surface meteorology and Solar Energy. 2010.
RETScreen Data. Online,
http://eosweb.larc.nasa.gov/sse/RETScreen/.

Thai 2010. The ambient
Mai.

Meteorological Department.

temperature at Chiang Online,
http://www.tmd.go.th/thailand.php.

American Society of Heating, Refrigerating and Air-
Conditioning Engineers, Inc. (ASHRAE).2001.
Refrigerants. Atlanta.

Khairulin, R.A, Gruzdev, V.A, Stankus, S.V, Verba, O.l.
2006. Experimental study of the density of aqueous
solutions of lithium bromide at temperature of up to 250
in the range of mass concentrations from 30 to 65
%.Thermophysics and Aeromechanics, Vol. 13, pp. 575-
583.

Kaita Y. 2000. Thermodynamic properties of lithium
bromide-water solutions at high temperatures. Int J of
Refrigeration, Vol. 24, pp. 374-390.

Feuerecker, G, Scharfe, J, Greiter, |, Frank, C, Alfeld, G.
1993. Measurement of thermophysical properties of LiBr-
high and concentrations.

solutions  at temperatures

International  Absorption  Heat Conference

ASME Vol. 31, pp. 493-499.

Pump

National Institute of Standards and Technology, Inc. (NIST,
REFPROP Version 7). 2000. Thermodynamic Properties of

Refrigerants and Refrigerant Mixtures Software.

[14]

Vijay Dwivedi.2009. Thermal modeling and control of

domestic hot water tank. University of Strathclyde

Engineering, pp. 41-42.

[15] USun fids duluiadu dunafiaud $110.2556. s2UU
a8 lail,www.tsus.co.th

6] inalulafdienisszndansssnuuazsnen
Founadown 256 sruvaawladi,
http://energysavingtechnology.blogspot.com

171 damenwimsiniuwilszmelne. 2556, szuuaaulad
, http://www.pea.co.th

NemsdanEal

NI

A Area, (mz)

Co Heat capacity, (kJ/kg-K)

COP Coefficient of performance

h Enthalpy, (kJ/kg)

I Solar radiation, (W/mz)

m Mass flow rate, (kg/s)

M Mass, (kg)

=] Pressure, (bar)

Q Heat rate, (kW)

T Temperature, (OC)

U Overall heat transfer coefficient, (W/m2~K)

saanwal

€ Effectiveness, (%)

@viag

a Ambient

A Absorber

AB Absorption chiller

Aux Auxiliary heat

C Condenser

Comp Compressor

E Evaporator

G Generator

HX Heat exchanger

i Inlet

o Outlet

P Pump

PRV Pressure relief valve

SC Solar collector

ST Storage tank

Sup Supply

VC Vapor compression
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(MaunIn n) ArSsderfiaduasdaninBasina

Month Jan Feb Mar Apr May Jun

IT(MJ/mz'd) 17.82 | 20.34 | 21.71 | 22.36 | 19.69 | 16.88

Month Jul Aug Sep Oct Nov Dec

IL(MJ/m’-d) | 1566 | 1523 | 15.77 | 15.73 | 15.84 | 16.45
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