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Theoretical Study on Design of Twe- Stage Temperature Refrigerator
Using Aute-Cascade Refrigeration Cycle

YAN Gang, YAN Jun, WANG Wei, QIAN Wei, REN Nuoying
(School of Energy and Power Engineering, Xi an Jiaotong U niversity, Xian 710049, China)

Abstract: A twoe-stage temperature refrigerator using aute-cascade refrigeration cycle and nomn
azeotropic mixture refrigerant was proposed. T he system parameters including the outlet temper
atures of the evaporators and the condenser, the refrigerating capacity ratio of the two compart
ments and the subcooling degree at outlet of the evaporative condenser were analyzed to optimize
the design of the refrigerator. The results show that as the outlet temperatures of the fridge
evaporator and the freezer evaporator decrease, or the condensation temperature increases, the
coefficient of performance (Cwr) decreases. Moreover, increasing the refrigerating capacity ratio
can improve the system Cwr but the compressor power consumption and the pressure ratio increa-
ses. In addition, as the subcooling degree at the high-pressure outlet of the evaporative condenser
increases, the compressor power decreases and the system Ccor rises.
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