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Low-temperature vacuum regeneration characteristics of heat pump

antifreeze
HU Zicheng', YI Xintai', HAN Yuchen', GUAN Haiqing’, XU Rongjin', Hany Serag EL-MESERY',
Mohamed QENAWY', Tilahun Seyoum WORKNEH’

(1. School of Energy and Power Engineering, Jiangsu University, Zhenjiang 212013, China;2. Panasonic
R&D Center Suzhou Company Limited, Suzhou 215000, China;3. School of Engineering, University of
KwaZulu-Natal, Pietermaritzburg 3201, South Africa)

Abstract: To address the high energy consumption issue in the regeneration of antifreeze for heat source tower
heat pump, a low-temperature vacuum solution regeneration system based on heat pump was designed and
constructed, and experimental research on its regeneration characteristics was carried out. The results show that
the optimal evaporation temperature and condensation temperature of the heat pump are 30 C and 55 C
respectively under the design conditions. During the regeneration process, the water production rate of the system
increased by 2 percentage points when the solution filling amount increased from 20 kg to 80 kg. When the
solution concentration increased from 10% to 30%, the water production rate of the system decreased by 1.2
percentage points. When the vacuum degree increases from 84% to 93%, the water production rate of the system
increases by 47.3 percentage points. The system can operate continuously and stably, with daily water production
of 1.4 t and unit energy consumption evaporation of 6.33 kg/(kW-h). The research conclusion can provide

reference for low energy consumption and high efficiency regeneration of solutions.
Keywords: antifreeze solution; low temperature vacuum regeneration; heat pump; solution regeneration;
regeneration characteristic
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regeneration performances
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