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Experimental study on R404A/R23 cascade ultra-low

temperature refrigeration system

X“IJ %1,2,3,4

LIU Han'**"

#t

EH 1.2,3.4
HE

XIE Jing"#3!

Eé%l,%lﬂ&

WANG Jin-fong' "

(1. RiEEFERFEmFR, B 20130652, 1K 7 & LR 0 LA R B IE Hhos

i 20130653, RiBREERAER S WRRIFNM T EARS T &, LiF
4o B Rl TR E R PSR H s I b R TR KD, B

201306
201306)

(1. Shanghai Ocean University College of Food Science and Technology s Shanghai 201306, China;

2. Shanghai Aquatic Products Processing and Storage Engineering Technology Research Center, Shanghai

201306, China; 3. Shanghai Professional Technology Service Platform on Cold Chain Equipment Performance

and Energy Saving Evaluation, Shanghai 201306, China; 4. National Experimental Teaching Demonstration

Center for Food Science and Engineering (Shanghai Ocean University), Shanghai 201306, China)

W k4t B % RI0AA/R23 £ & X BB H A KB
G RAERNE—FEZAFTEAREARBELSARIBE
ST BXH AET T EHIEH L HLRE AR
A HARNREARFNSZRGYa, EREAN . BEALR
BA—50 CHE—55 CH.RA%HMA AR THRRMK. X
B 2105 ABBAEMN2 CHZ 30 CH, ZuHA2R
HFBR®A LTV, BARBETH 1 Clobrm i L
1T CHAABRRAKY IR, B SERRBEA
=55 CLABBEA 36 CH . EGMB AR A LIRS
90 CL B, R AR A BORAICA 1.5, BT 2L, A 2dE 4 &
BHHABRENAALLFERBETEXEL,

KB LEXNEG; AL B ABREL

Abstract: Relying on the R404A/R23 cascade ultra-low tempera-
ture refrigeration test bench, and using the method of controlling
single variable, the evaporation temperature and condensation temper-
ature of the compressor compression ratio, exhaust gas temperature,
suction pressure and refrigerant flow rate in the cascade refrigeration
cycle were studied. The effect of the refrigeration coefficient. The re-
sults showed that when the evaporation temperature was reduced from

—50 C to —55 °C, the system refrigeration coefficient declined the
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fastest, reaching 2.1%; when the condensation temperature was
raised from 28 °C to 30 “C, the system refrigeration coefficient de-
clined the fastest, with 1.7%. And the evaporation temperature
dropped by 1 °C and the condensation temperature rised by 1 C,
which had a greater influence on the system performance coefficient.
In addition, when the evaporation temperature was —55 ‘C, and the
condensation temperature was 36 ‘C, the compressor discharge tem-
perature reached a maximum of 90 °C. At this time, the system per-
formance coefficient was at least 1.5, so effectively control the com-
pressor discharge temperature to the system safety and efficient opera-
tion is essential.

Keywords: cascade compression; evaporation temperature; con-

densation temperature
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Figure 2 R404A/R23 cascade compression refrigeration cycle
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Figure 4 Variation of exhaust gas temperature with

evaporation temperature
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evaporation temperature
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Figure 7 Variation of cooling coefficient with
evaporation temperature
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