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Study on the Performance of Water Vapor Heat Pump
System with Water Spray Cooling Screw Compressor

LIANG Zheng' ,SHEN Jiang' , WEI Guo-dong' ,ZHOU Cheng-jun’
(1. Tianjin Key Laboratory of Refrigeration Technology, Tianjin University of Commerce , Tianjin, China, Post Code ;300134 ;
2. Beijing Jingkelun Refrigeration Equipment Co. Lid. , Beijing, China, Post Code: 100000 )

Abstract: In order to broaden the working temperature range of steam heat pump in waste heat recovery,
reduce the exhaust temperature of steam compressor. The thermodynamic model is established for the
steam heat pump system and its main components with water spray cooling screw compressor. The effects
of the spray water temperature of the screw compressor,the evaporation temperature and the condensation
temperature at the optimal spray water temperature on the performance of the system were analyzed. The
results show that; Water spray can reduce the compressor exhaust temperature effectively. The water spray
temperature between 73 ~ 87 “C can ensure that the compressor operates below the alarm temperature;
The power consumption of the compressor and the condenser heat release of the condenser increase at first
and then decrease with the increase of the water spray temperature. EER is best when the water spray
temperature is 80 °C; At the optimal water spray temperature, the evaporation temperature, evaporator
heat absorption , compressor power consumption , condenser heat release and EER increase, while the com-
pressor pressure ratio decreases; Condensation temperature , compressor power consumption and pressure
ratio increase,while condenser heat release and EER decrease.

Key words: waler vapor heal pump,waste heat recovery, EER , water spray cooling
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