Vol.32,No.6
December. 2011

328 ol

B.A 4 e
20114E 128 R744/R600% R744/R6002iR & T RAREAEREA R

XEHS: 0253-4339(2011) 06-0035-05
DOI&RES: 10.3969/j.issn. 0253-4339. 2011. 06. 035

R744/R600 % R744/R600a;R S LR E MBI RER S

e TKAEY ERM JRERT BRI

(1 PREIERERESHEFRE M 450007; 2 REXFRERFSTESR LE 201620:
JMEIRFREIARIER BM 450007)

B E AT AR SRR, STR744/R600 K R744/R600a7E FTATFFE A LI P 43 5 AL Ge v IR 22
(R I S RGN VR 2 AT T V0 M. 45 SRR B R744/R600RIR744/R600a 5 A5 A A I S AL HC L, vl DAAT 45 o
PERER KL (COP,) W K; R744/R600&ZR744/R600a7E e LlC E R ICOP, /3 Jill EER22 22 45 1 K 11.98% F118.24%, 43 il Eb 46 Jift
R600FIR600aK36.43%H136.24%, LLEIG FEFART44 R G N7.07%H14.71%. {ERAELLL T, R744/R600HIR744/R600alt)
AR I TR22, 43900 050.84MPafil1.18MPa; g HIHEGHR BE AR T R22, fE90CLL .

KEEA A ARILMBIRA TG IS R744/R600; R744/R600a; 1LFAAE A

PESES: TUS33 .1; TQ050.1;TQ051.5 XERFRIRED: A

Research on Performance of Heat Pump Systems Using R744/R600 and
R744/R600a Mixtures as Refrigerants
Fan Xiaowei' Zhang Xianping™ Wang Fengkun' Shen Henggen’ Chen Shengguang'

(1. School of Energy and Environmental Engineering, Zhongyuan University of Technology, Zhengzhou, 450007,
China; 2. School of Environmental Science & Engineering, Donghua University, Shanghai, 201620, China; 3.
Department of Civil Engineering, Henan Institute of Engineering, Zhengzhou, 450007, China)

Abstract Under the given conditions, the system performances of R744/R600 and R744/R600a to substitute for conventional
refrigerant R22 in a subcritical heating cycle were theoretically analyzed respectively with consideration of heat transfer pinch point
in heat exchangers. Results show that R744/R600 and R744/R600a have different optimum mass fraction of which the system works
with the maximum heating coefficient of performance (COP,). Compared to R22 system, the optimum COP, of R744/R600 and
R744/R600a are increased by 11.98% and 8.24%; and increased by 36.43%, 36.24% compared to pure R600 and R600a; increased
by 7.07%, 4.71% compared to pure R744 system in a transcritical cycle respectively. With the optimum mass fraction, condensation
pressures of R744/R600 and R744/R600 are 0.84MPa and 1.18MPa lower than that of R22. Discharge temperatures are below 90°C
which are also lower than that of R22.
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using zeotropic mixture as a refrigerant
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Tab.1 Performance comparison for pure refrigerants R22,

R600, R600a and R744

PERESHL R22  R600 R600a R744
COP, 3532 2.899 2806 3.694
q, / (ki/kg) 2025 3522 3109 2659
w / (kJ/kg) 5734 1215 1108 72
q,, ! (KI/m®) 3713 837.1 1146 21303
P_/MPa 2.031 0.7473  1.007  9.75
r 4501 8121  7.142  3.031
t/°C 1054 8515 82.82  109.6
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