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Study on the Heat Pump Water Heater Recycling and Utilizing the Exhaust Heat of the Toilet
Wei Chenxi
( Beijing University of Technology, Beijing, 100124 )

Ma Guoyuan Liu Shuailing Xu Shuxue
[ Abstract ] As a high-efficiency and energy-saving system, heat pump water heaters have now entered thousands of
households. Recovering indoor exhaust air energy can effectively improve the performance of heat pump water heaters. This paper
proposes to use heat pump water heaters to recover bathroom exhaust air energy to provide hot water, and to improve the design of
the condenser, change the traditional microchannel type to variable diameter immersed coil heat exchanger, in order to make the
water tank have a better heat exchange effect. I also searched for a heat pump system similar to the designed system and placed it in
the bathroom for simulation experiments. The average COP increased by 37% during the annual heating period. Compared with
electric water heaters and gas water heaters, it also has obvious energy-saving effects. The annual electricity bill is reduced by
approximately 662.58 yuan.
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Fig.1 Schematic diagram of a heat pump water heater

used to recover exhaust heat from toilet
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Table 1 Design parameters of evaporator
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Fig.2 Schematic diagram of the designed condenser

structure
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Fig.3 Heat pump water heater equipment diagram
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Fig.5 Power changes with water temperature under
different ambient temperatures
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Fig.7 The change of COP with time during the rise of
water temperature
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Fig.8 Changes in COP with rising water temperature
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Fig.9 Annual COP variation curve of Beijing heat pump

water heater indoor and outdoor operation
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Fig.10 Annual COP variation curve of Shanghai heat
pump water heater indoor and outdoor operation
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Table 2 Comparison of annual energy consumption of

various water heaters
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