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Experimental Study on Performance of CO, Two-Stage

Compression Refrigeration Cycle Refrigerator

LIU Yefeng,ZHONG Wenxuan, MENG Deren

(School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract; In view of the problems of high ODP and high GWP of CFC refrigerants used in commercial refrigerators at

present, the idea of using CO, two-stage compression refrigeration cycle to replace traditional Freon refrigerant single-

stage compression refrigeration cycle was put forward, so as to make refrigerators more environmentally friendly. The

research group built an experimental system with a 500 L refrigerator as the frame, and tested the load cooling according

to the Coca-Cola’s test requirements for commercial refrigerators, and compared it with other research results. The

results show that the CO, two-stage compression refrigeration system meets the test requirements. Compared with the same

type of refrigerators with single-stage compression, energy efficiency ratio increases, and the exhaust temperature

decreases 34.6 °C.
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Figure 1  Size of refrigeration system and

its location in freezer
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Figure 2 Working principle diagram of freezer
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Table 1  Testing conditions and requirements
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Figure 3 Control flow chart
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Figure 5 Working condition D load
temperature versus time curve
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Table 2 Comparison of cooling time and

exhaust temperature

ML G5 Feg I IR 1]/ HEGR B/ C
a 11.5 120.1
b 16.0 86.2
¢ 14.5 85.5

M2 WT LA Y, a BILAL A Bl 8 BE Je R, 11,5 h
RIRBFHLIRIE s ¢ FLALRZ, HII 14.5 hyb HLA R



(#iRE - MR - J5E]

TINVR, 5 : CO, MR ELEH S TEIR S TAE MEBESLITIAST - 87+

PR I, R 16 he {FJ a HLALE 3 A4S X AL B
HEASR B e 1, 313K 120, 1 °C 1 ¢ AL HF R i
ik, 85.5 C. XJEM T c LA RA T WHEIES,
A THLR, ¢ ML R FIZESS 1 IR R85 Zead | %
HEs PR R T ok, TR 3R 2 R fE i HE R
b R T — IR R4 1) a HLAHZAR

M3 ATFE H, a HLAL KV 5 800 W, il ¥4 fx
K,e MR Z . #ELN I TH , a LA A= R 550 W, b #L
HPAK c ML 20K REAL LTI, ¢ ML, a
PLARZ b MLARIR. L6 KE, BAR a HLALHNS &
e AHE o HLALRERLL L AET A AR T a AL, 1
HHAR BEAL A 85.5 °C, B ARk ¢ LA VERE L

A3 Auimbksbatit

Table 3 Unit performance comparison
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a 800 550 1.45
b 300 400 0.75
c 650 420 1.55
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