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Theoretical Research on a New Partial Auto-Cascade Heat Pump

LAI Fen, WU Yuyuan, OUYANG Qianwu, HU Fengjiao, WANG Yongtao, YANG Min

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

Abstract; A new partial auto-cascade heat pump (NPACHP) was proposed in this study. By
adjusting the auto-cascade ratio, the NPACHP can obtain the safe discharge temperature of the
compressor (<120 C) and the required water temperature (55 ‘C). The performance of the
NPACHP system was calculated with Matlab and refrigerants property database Refprop 7.1 of
NIST, and the factors influencing the discharge temperature of the compressor and the COP were
analyzed. The best running state of the NPACHP was also determined. The results show that
the NPACHP can reduce the discharge temperature of the compressor by about 30 C. The
compressor discharge temperature can drop to 120 ‘C and the COP can be 2. 214 when the auto-
cascade ratio of the NPACHP is 0.717, the mass fraction of R22 is 0.28 and the outlet
temperature of the condenser is 55 C.
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