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Performance Analysis on Two New Kinds of Solar-Absorption
Refrigeration System

Guo Chu Li Zhisheng Zeng Tao

(School of Civil and Transportation Engineering , Guangdong University of Technology , Guangzhou,510006, China)

Abstract Proposed a new type of solar absorption refrigeration system with an integration of solar energy heat pump,analyzed their per-
formance compared with the traditional system under a reasonable set of conditions. The results show:when the sun radiation intensity is
high(0.95 kW/m?) ,the cooling capacity of the new system( A type)is 1.6 times the traditional system,the other new system( B type) is
3. 07 times the traditional system,when the sun radiation intensity is low(0.2 kW/m”) , the cooling capacity of the new system( A type ) is
decreased by 70% compared to high radiation intensity conditions,the other( B type)is decreased only by 42.3% ,and the traditional sys-
tem could not provide refrigeration ; two new solar refrigeration systems can operate stably by regulate the water flow or compressor speed
with solar radiation intensity varies ;under the same evaporation and condensing temperature , R600a heat pump system has higher COP and
less power consumption than R134a heat pump system under obtaining same cooling capacity ; two new type of system was proved viable
and economic through economy analysis.
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Fig.1 The principle diagram of traditional solar

absorption refrigeration system

2.2 8 B RGEB AN F ST

T UEW T B OR BH e S v R GE e, LA
R134a JIIE R GERY T 7], LiBr-H, O ¥ i X
¥ ZRGEA T, (BRI U I BT IS K AL, 220 2R
GEAS TR RARR X R B B R GRS ) e B Y
SRR

1) KIAREEM ARG

Bl T
Qu =AxIxm=c, xm, xAr, " (1)

AP Q, R A RO, WA R
G, m? 51 K PHAR ST, W/m’ s S AR 2%



$£35% F£61H
2014&12 8

P TR KPR BE RN HS R MERED T

Vol. 35, No. 6
December, 2014

B2 #E A KPREERR 4 R REE
Fig. 2 The principle diagram of new type(A) solar

absorption refrigeration system''®!
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Fig. 3 The principle diagram of new type(B) solar

absorption refrigeration system
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Tab. 1 Setting value of relevant parameters

IR G HHERGE R JEHL WS
/(W/m?) IR MEE/C A H 7K/ C ME FEKREE/C
WR T/ m’ i [ 4w 4t e AR AT (SEE TN = ) 063 0
0.53 100 200 950 30 60 35 65
R 2 AMEISE ARG APRREE AR TR
Tab. 2 Two kinds of refrigeration system of solar collector performance
ES g Al il A Al B
RSt/ (W/m”) 950 200 950 200 950 200
Q./kW 49.4 10.4 49.4 10. 4 95.0 51.2
m,/ (kg/s) 1. 179 0.294 1. 179 0.294 — —
xR 3 ARRFEEAE KRS THIERE
Tab. 3 The performance of heat pump system under different solar radiation

EX Bl A Bl B

28 [EFNLELEE) (NS [EFNLELEE) (P NEE TR )

Q. /kW 49. 4 10. 4 95.0 51.2

Q./kW 62.8 17.4 110. 86 63.97

W./kW 13.4 7.0 15.86 12.77

m,/ (kg/s) 0. 647 0. 161 1.045 0.610

cop 4. 69 2.49 6.99 5.01
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Tab. 4 Absorption refrigeration system performance

X fegi Al A HH B
28 [EPNEETE ) K BH 4 55 [EFNIELEE ) (P NEE TR ) [EPNEETE ) AR K BH 4 55
Q.,/kW 28.77 — 46.26 12.8 88.59 51.06
Q./kW 49. 4 — 62.8 17.4 110. 86 63.97
Q./kW 49.0 — 62.4 17.0 110. 46 63.57
Cop,, 0.574 — 0.735 0.735 0.797 0.797
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Fig.4 The COP of heat pump system in different

evaporation temperature
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Fig.5 The power consumption of heat pump system

in different evaporation temperature
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Tab. 5 Parameters of economic analysis

SIS HUH/ 7T T H WU fE/ 7T

W =il ¥ AL 200000 PIEHLA 20000

p Nl 720/m’ KE 4000

— R I 92000 RIRE M 3.5/m’
ZEHUK A 1000 H# 0.61/(kW-h)
RIREIHE 35.6 MJ/m’ cop HISTHEE

TE SR HUER T A B8 2 rHR BER S

HIZ% 6 WT LI L, PIAOET B R SE ) B B AR 52
T, BT B R AR AT LSS Ak, 515
GERUAH LE , B4 RE Y 249 KL 2] 55919 ~ 80083 Tt i



$£35% F£61H
2014&12 8

#% F iR

Journal of Refrigeration

Vol. 35,No. 6
December, 2014

XS 3 Bl RGBT HTIE ] - PIAET LK FH RE MK

W Ve RGER T AT Y VBT Y, R ) R T K PR 4

IR FEE A e ) Ml DA TR B R G0 R ARAT I ELHY L 22 5 B0

HEFE

RO —MASFHEFUEIMILRER

Tab. 6 Economic analysis of the comparison results of three kinds of system
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