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Experimental Research on the R134a/CO, Cascade Refrigeration System

Shen Jiubing Hu Bin  Qiu Jianwei Cao Feng Xing Ziwen

(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi’an,710049 , China)

Abstract A test rig of the R134a/CO, cascade supermarket refrigeration system has been built up to get a comprehensive understanding
of its performance. The results show that the maximum COP of the system occurred when the condensing temperature of the CO, cycle was
about —2°C, the condensing temperature of R134a and the evaporating temperature of CO, was settled at 48°C and -30°C respectively
with a temperature difference of 3°C. Moreover, the COP remained stable while the condensing temperature varied within a certain range
of +5°C. Results also show that the maximum deviation of the compressor adiabatic efficiency is within 4% , the main factor affecting the
system cooling capacity is the compressor volumetric efficiency. And the performance of the cascade system could be 3% higher compared
with that of conventional R404 A refrigeration system at the same condition.

Keywords cascade refrigeration system; experimental research; R134a/CO,

W PREE ALY H 2 2, v 15 4 i B A%

47R32 3 AN 4T
SR R R VR s 5 | RO T 4R

BRI —Hklk o BIE, 78R B 2601 2500 H
(BT R R YR T 3 20 B Btk DL/ D iR =R
TRHER . BRI sE 2 50 % B, W) 7o S5 AL 5ty vk
Hh, HER TR B A Bt oF e 4 5,. Hr, Co,
PRLELA A% IR R A 9 0 TR A% 3R 5 4% Jo e 1k 45
S HAER T2 S R G0 R R I A8 32 5
NGB bR B A2 35 £ X%F NH;/CO, \R290/CO,
EEHERGMT KBRS SEIe ™ . R
XFF R134a/CO, & & #l 1% & 4i, (LA Elefsen&
Micheme i #4710 ¥r , Bt = SC R B9 BB AL 5 5L
WF9E. AEH B AT R134a/CO, B S HIRIE, 15
HTRE A T RE A T, 8 T Co, JE
AFHLTERERE 00 9 A8 AL REME  JT 4% R134a/CO, B &
RS 5% M RA0AA RGRPEREIEST T 407 HLAR o

Wk H 2012 455 H 23 H

EERZGWAME 1 PR, d1 R134a &G
CO, Il SR LA PR PR A0 L. R134a s T A
MIEAGHLHE L, 20 i 73 B 4 Jm 2E AV BEAR 12 B , B
JEREA TR 8 4, WAS R134a 3R 534 CO,
TEVE BEZAE K g P A LR S, e O S E A4
HLs WALIR 1 CO, i Ja 2E AR UM ZE S dh, %
AR B A B, RS CO, fF TR
PEARZEHL, 465 1) CO, n 38 ik i iy 8 35, e
FEE NV RS A o B A LA T B A PSR S
WA A ZE SV B

IS RE17A
2 XWE

2 R134a/CO, EEHI REMIN LR G HY
BEHANE R GRS WL 1,
SEE 5 A5 I 5 B b D ST 2 0L R G



F3E F4H

2013 £8 H

&l 4 2R Vol. 34 ,No. 4
Journal of Refrigeration August ,2013

OO

R 134af# 528

»—0 O

Y4 3

|/() 0 X—©

AU

1 R290/CO, EEZ&ZiHTE

Fig. 1 R290/CO, cascade refrigeration system

E 2 R1342/CO, EBRGLWE
Fig.2 R134a/CO, cascade experiment rig
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Fig.3 COP with evaporation temperature change
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Fig. 4 The capacity with evaporation temperature change
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Fig.7 COP with CO, condensing temperature change
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