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Experimental Study of a Single-Stage and Auto-Cascade
Coupling System Driven by Miniature Compressors

YANG Yi-kun,ZHANG Hua,MA Ze-kun
(Institute of Refrigeration and Cryogenics, University of Shanghai for Science and Technology , Shanghai , China, Post Code: 200093 )

Abstract: In this paper, an experimental platform of a single-stage and auto-cascade coupling system
driven by a micro-compressor is built. A single-stage refrigeration system is used to pre-cool the auto-cas-
cade system to obtain a lower temperature. This paper provides a reference for the research of auto-cas-
cade system driven by micro-compressor. R404 A is used in the precooling stage,and R290/R170/R14 is
used in the low-temperature stage (the mass ratio is 0. 33/0. 17/0.50). The operating characteristics of
the system and the influence of ambient temperature and high temperature precooling temperature on the
performance of the system are obtained at the ambient temperature of 25 “C. The results show that the in-
let temperature of the evaporator reaches — 112 °C and the outlet temperature reaches — 111 “C within
157 mins of cooling time, and remains stable. The minimum temperature of the system can be increased
from —116.68 °C to —95.31 °C when the ambient temperature rises from 15 °C to 32 °C. The pre-cool-
ing temperature of high-temperature stage decreases from —27 C to —37 “C ,and the inlet temperature of
system evaporator decreases from —91.18 C to —112.7 “C.

Key words: auto-cascade refrigeration , miniature refrigeration system, pre-cooling, mixed refrigerant, ex-

perimental study
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Fig. 1 Diagram of single-stage and self-cascade

coupled refrigeration cycle
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Fig. 2 Pressure variation of suction and exhaust

of high-temperature stage compressor
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