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Fig. 1 Basic layout configuration of three cooling systems
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Table 1 Prices of carrier absorption chillers
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Table 2 Prices of carrier vapor-compression chillers
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Fig. 2 Results of energy consumption simulation of the PV

cooling system in Hefei
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Fig. 3 Results of energy consumption simulation of solar

absorption cooling system in Hefei
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Table 4  Simulation results
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Fig. 4 Equipment costs of three cooling systems
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Table 5 Summary of economic analysis results

E=L S LI 53
ARV BB A A fad JEd JET
JEARH A4 AR (278

AR IR I AR

JCARTNV BAE AR (“ FL & AL
ARHL A )

AT ASCARBA BRI SR 7%
A A (2 B AR

AHASCRARABR DGR G2
ARRAR (Y F & A A B

R Efl i

R EH

AL Wk

5 R ARSDEIREIS B AR S EO TR
FHREM ST Ve 5 AL G 28 PR AR Ve 2 1] s B (I A
FOCARBIVE AL S BT K BH RE MR il v 5 12 4t
ARG

PS5 R LR WV 9 22 55 1 BAT B A H .

BEE IR A% B — 20 T BRI B 25 PR
Hfr B . A EIEEDLIR G RGN AREN
SERG TR AT YR SO0 I GO i v 2 — M
R TEFE o

4 & &

FET AL R T T XA SEBR TS B0, BB AL
(773, R BHBE AR v A BHRE MU 1% 55 2 4t
R ARV HEAT REAERUIL 2 UM M S LA, O
LI S8

1) HHTTERT OB 3 />3 DX, A FHBE DG AR 1l v 7
RS A A, A B R72 RO RORET Y
2 PE R L T 48 2 SR 4 S v 5 KB AE i
Ve o

2) EARTE AR X, A b AR SR A7
M2 T vE I T G AR R4 NS . (HRIEA R
SR Ml 2% TERAB B, SBAR & O 2255 AT
PLT R BAIREM e 5 R G2 R A Ul o

(% 30k ]

[1] SARBU 1, SEBARCHIEVICI C. Review of solar
refrigeration and cooling systems[J]. Energy and
buildings, 2013, 67: 286-297.

[2] KIM D, INFANTE F C. Solar refrigeration options- a
state-of-the-art review[]J]. International journal of
refrigeration, 2008, 31(1): 3-15.

[3] OTANICAR T, TAYLOR R A, PHELAN P E.
Prospects  for  solar

cooling-an  economic  and

environmental assessment [J]. Solar energy, 2012, 86
(5): 1287-1299.

[4] MOKHTAR M, ALI M T, BRAUNIGER S, et al.
Systematic comprehensive techno- economic assessment
of solar cooling technologies using location-specific
climate data[J]. Applied energy, 2010, 87(12): 3766-
3778.

[5] FERREIRA C I, KIM D-S. Techno-economic review of
solar cooling technologies based on location-specific data
[J]. International journal of refrigeration, 2014 (39) :
23-27.

[6] NORO M, LAZZARIN R M. Solar cooling between
thermal and photovoltaic: An energy and economic
comparative study in the Mediterranean conditions [J].
Energy, 2014, 73(14): 453-464.

(70 JA>%k, W, RS, R BH BE B SR AL H I i X
il 2 FEARBT T IR LT . FAAPLIK, 2014, 42(7)



344

X M

[Ny

Ay,
£

s

58-64.
ZHOU X F, XIE Y M, XIE Z X. Research status of

solar  single- effect  lithium  bromide  absorption

refrigeration and air conditioning technology [J]. Fluid

machinery, 2014, 42(7): 58-64.

[10]

TREAE, SRR AR, FHI, & BV SR s A AR AR
HFAERERSELT ] RPHAE A, 1994, 15(1): 73-82.

HE Z N, JIANG F L, GE H C, et al. Study on thermal
performances of heat pipe evacuated tubular collectors

[J]. Acta energiae solaris sinica, 1994, 15(1): 73-82.

[8]  HhHE. Bl PV-Trombe 1% 2 40 U3 5 5280 W92 (D). [11] HUANG Y, QU M, ZHAO F. Economical and
AR T EREER KA, 2007. environmental assessment of an optimized solar cooling
YI H. Theoretical and experimental study of a novel PV- system for a medium-sized benchmark office building in
trombe wall system [D]. Hefei: University of Science Los Angeles, California [ J]. Renewable energy, 2011,
and Technology of China, 2007. 36(2): 648-658.

(9] BX4ng, XIHEL, PhBERE, 5 KIHAESLR K L HR (12] #5280 RPHAEXOR AL Ve R SE R PEREDT

KR HIIM . AE st Bl ihihidt, 2005, 85-105.
ZHAO Z M, LIU J Z, SUN X Y, et al. Technology and
application of solar energy pv generation [M]. Beijing:

Science press, 2005, 85-105.

FEID ] AHE: T ERAEAR R, 2009.

HAN C W. Performance Study of a solar double- effect
LiBr- H.O Hefei:
University of Science and Technology of China, 2009.

absorption  cooling  system[D].

SIMULATION OF ENERGY CONSUMPTION AND ECONOMIC
COMPARISON BETWEEN SOLAR PV COOLING SYSTEM AND
OTHER COOLING SYSTEMS

Gao Yuhe, JiJie, Zhao Zhi, Guo Zewei, Su Peng
(Department of Thermal Science and Energy Engineering , University of Science and Technology of China, Hefei 230027, China)

Abstract: This paper makes a simulation of energy consumption of the solar PV solar cooling system, the solar absorption
air cooling system and the traditional vapor compression air cooling system based on the conditions of Hefei, Cengdu and
Haikou. And then, annual cost method is used to conduct economic analysis of three systems. Two kinds of grid-connect
modes, “full power to grid” mode and “self- generated, left power to grid” mode, are discussed when considering the
economic performance of the PV cooling system. Finally, the economic performance of three systems are compared. This
paper also discusses the economic performance of the PV cooling system in the condition that the PV grid purchase price is
equal to the local desulphurized coal grid purchase price and the PV subsidies are ignored. The results show that the
economic performance of PV cooling under two kinds of grid-connected modes is better than that of solar absorption cooling
and traditional vapor compression cooling. Moreover, even if PV subsidy policies are ignored, the economic performance of
PV cooling will also be better than that of solar absorption cooling and traditional vapor compression cooling.

Keywords: PV; refrigeration; economic analysis; annual cost method; simulation of energy consumption



