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Construction and thermal performance analysis of heat-source tower
heat pump system based on low-temperature multi-effect

distillation and regeneration
ZHANG Guohui » WANG Li, CUI Haijiao, LI Bin
(School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to solve the problem of antifreeze regeneration in winter and realize the efficient and
stable operation of heat-source tower heat pump (HTHP) system, we proposed a HTHP system based on
low temperature multi-effect distillation (LT-MED), which is also called low temperature multi-effect
regenerative heat pump system. By establishing a thermodynamic model for each subsystem and the overall
system, we analyzed the impact of structural parameters (number of effects, presence of flash evaporation
of condensed water) and operating parameters ( first-effect cycle rate, evaporation/condensation
temperature, designed latent heat ratio, freezing point and type of solution) on system performance
indexes, such as gained output ratio, heat exchange temperature difference between effects, regeneration
heating efficiency, regeneration loss coefficient, etc. The results show that by taking the regeneration

performance and heat exchange temperature difference into overall account, the triple-effect distillation
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system structure without flash evaporation of condensed water is more suitable for the antifreeze solution

regeneration of HTHP system. When the low temperature multi-effect regenerative heat pump system

runs, the regeneration loss coefficient is concentrated at about 5. 0%, which has little effect on the heating

efficiency of the heat pump. The regeneration performance is slightly affected by evaporation temperature,

condensation temperature, first-effect cycle rate, designed latent heat ratio, freezing point and type of

infed solution, which suggests that the low temperature multi-effect regenerative heat pump system has

stable climate adaptability and perform well even at low ambient temperatures, which creates conditions for the

popularization of the HTHP system from areas that are hot in summer and cold in winter to cold areas. This study

provides a new idea for the antifreeze regeneration of heat-source tower heat pump system.

Key words: antifreeze; multi-effect evaporation; regeneration; heat-source tower; gained output ratio

(GOR) ; dehumidification
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