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Improvement on the Flow of Two-Stage Temperatures Refrigerator Using
Auto Cascade Cycle and Analysis of the Performance

Ren Nuoying, Yan Gang, Yan Jun, Wu Yezheng
(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: The auto-cascade refrigeration cycle for two-stage temperature refrigerator was pro-
posed and four kinds of modified flow paths were studied. The influence of different locations and
efficiency of a heat exchanger and different separating steps on performance of the refrigerator
was also analyzed. The results of simulating calculation show that the evaporating temperature of
fridge chamber is reduced but the coefficient of performance (COP) is not increased when a coun-
terflow heat exchanger is set ahead of the evaporator of fridge chamber; the COP is improved
when the heat exchanger is set ahead of the evaporator of freezer chamber; the vapor-liquid separating ef-
ficiency is improved but the COP is not increased significantly when the heat exchanger is set ahead of the
vapor-liquid separator. Moreover, the vapor-liquid separating efficiency can be improved by using two
steps dephlegmation and separation, and thus the pressure ratio of the compressor is decreased and the
COP is increased, but the flow path of the refrigerator is more complex.

Keywords: two-stage temperatures refrigerator; auto cascade cycle; modified flow; counterflow
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