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Performance analysis of dual discharge vapor cascade heating
air source heat pump system

Guan Haiqing” Yang Baishu? Dai Baomin? Liu Shengchun?
" (Panasonic R&D Center Suzhou Co., Ltd.)

» (Tianjin University of Commerce)

ABSTRACT In order to reduce greenhouse gas emissions and improve the performance of
hot water supply system, a dual discharge vapor cascade heating air source heat pump sys-
tem (DCS) is proposed. The thermodynamic model is constructed, and the intermediate
water temperature is optimized as a function of system COP. Then the performance of the
DCS system is analyzed, and the performance of the DCS system is compared with the tra-
ditional heat pump system under five low GWP working fluid conditions. The results show
that from the perspective of system COP value and energy efficiency, the performance of
DCS system is better than that of traditional heat pump system. The maximum COP value
is obtained under the optimal intermediate water temperature, and the optimal intermedi-
ate water temperature with R1234ze(Z) is 32.5 C, and the maximum COP value of the
system is 4.50. The energy efficiency of the system can be significantly improved by

22.57% compared with the traditional heat pump system. Among the five working fluids
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studied, the optimal intermediate water temperature of the DCS system increased with the

increase of ambient temperature, with a maximum increase of 10.31 ‘C and a minimum in-

crease of 4.72 °C. When the ambient temperature was 10 ‘C, the compression ratios of the

first and second stages of the DCS system using R1234ze(Z) were reduced by 42.43% and

69.94 % respectively compared with the traditional heat pump system. Compared with the

traditional heat pump system, the heating capacity per unit volume of the first and second

stage compressors of the DCS system is increased by up to 6.07% and 259.10% respective-

ly.

KEY WORDS dual discharge vapor;cascade heating;air source heat pump; system opti-

mization; COP
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