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A Novel Auto-Cascade Heat Pump with Intermediate Pressure Adjustment

TAO Kai, YAN Gang, ZHANG Min, FENG Yongbin

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

Abstract: A novel auto-cascade heat pump system with intermediate throttling was proposed.
The inlet condition of the separator is not influenced by the outlet condition of the condenser by
adjusting the intermediate pressure. The performance of the novel auto-cascade heat pump system
was compared with that of a conventional auto-cascade heat pump system via our computing pro-
gram. The results show that when the condenser outlet quality is from 0.2 to 0.4, the system
performance can be optimized and the suction with the liquid refrigerant in a conventional auto-
cascade heat pump system can be avoided in the novel auto-cascade heat pump system. The heat-
ing coefficient (Ccop) and the volume heating capacity of the system proposed are 19.1% and
28. 9% higher than those of an optimized conventional auto-cascade heat pump system, respec-
tively.
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