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A comparative study of cooling technology for domestic-size solar refrigerator

& =
wyad einans

Paiboon Sripakagorn

AAITIAINTINLATOING AMAAINTINANFAT ﬁ;wwadﬂitﬁwﬁmﬁv

auuwgln Talwal dnadu nn 10330

Department of Mechanical Engineering, Faculty of Engineering, Chulalongkorn University
Phaya Thai Road, Wang Mai, Pathum Wan, Bangkok, Thailand 10330
Tel. +66 (0)-2218-6610 Fax. +66 (0)-2252-2889

Corresponding author: Paiboon.S@Chula.ac.th

Unanta
unenuiinsnudinsansnSsuisumaluladeanuiu

RULULAD TULEALE J2UU thermoelectric LAYIZULRLABIAY £19
éTnﬂmwviamiﬁwmlﬂu@ﬁuwﬁmmmﬁmﬁ“ﬂmmﬂ%’nﬁau ms
WluAeuLsdE susInuzpasgunIniinsimanuiauiinaating
AT ENTAWTINGINUTBITEUY lumsviawny
usganfiagndmaudndaswllusningin madsunszanuiin
franzauuazmISuinudsszauidinauluieieny  foud
izuuﬁmvlaazgﬂi%ﬁ‘uay:uﬂnﬁqﬂiuﬂ%’u’%ﬂu udszuudala
ugadaanietadnalunianununaduzianfiag UL
thermoelectric @28UszaNTNWTINSIuTi liliaansngn
IFuldatnananzan  wazwuiszuuyanudusuuusiaasaeil
mmmm:auﬁzgﬂ'lumﬂ%mulugﬁﬁuwé’mmmﬁmﬁ e
Ussdnimwdanasomiani  uazanusansalumaliums:
anuduliinanzanldatnlaaisuanizan

aman dliuwdiuasanfiad sruudale Thermoelectric aLaa3ad

Abstract

This article reports a comparative study of 3 refrigeration
technology viable for use in domestic-size solar refrigerator
namely  vapor-compression, thermoelectric, and  Stirling
refrigerator. The steady-state performance in terms of the
coefficient of performance is compared where the strong
influence of the performance of heat exchangers is revealed. Due
to the uneven nature of solar insolation, transient performance
during start-up and the optimum cooling load modulation are also
determining factors.

Despite the prevalent use of vapor-

compression devices in domestic systems, limitations are

revealed in terms of transient performance and system autonomy.

Thermoelectric system, hindered by its inherent low efficiency,
can not make up with its mechanical simplicity and controllability
to be a viable choice in autonomous solar refrigerator. With its
superior thermal performance and unique capability for cooling
load modulations, Stirling refrigerator stands out as a credible
choice for the use in solar refrigerator.

Keywords: solar refrigerator, vapor compression, Thermoelectric,

Stirling
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N G (m) KWmK) | o(Qm) | a(VIK)

127 0.291 1.51e-2 1.01e-3 2.02e-4




