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Experimental Analysis of effect of inlet and outlet water temperature
on performance of heat pump unit with large temperature
difference bathing wastewater source

Ma Liangdong . Ren Tixiu, Zeng Xianzi, Zhang Jili

(Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, Liaoning, P. R. China)

Abstract; Bathing was tewater contains a large amount of neaste heat, a double heat pump unit in series
with large temperature difference was proposed to maximize the recovery of waste heat energy from bathing
wastewater. The rated design conditions of the unit are as follows, the inlet and outlet temperatures of the
bathing wastewater on the evaporator side are 30 ‘C and 6 ‘C . respectively and the inlet temperature of tap
water on the condenser side is 10 “C with hot water outlet temperature at 45 “C. In this study, the effects
of inlet temperature of tap water, outlet temperature of hot water and inlet temperature of bath wastewater

on thermal performance of heat pump unit were studied experimentally. The experimental results showed
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that the COP reduced from 5. 0 to 3. 85 as the inlet temperature of tap water increased from 5 ‘C to 15 C.
When the outlet temperature of the hot water changed from 40 ‘C to 50 °C, the COP reduced by 7. 5%.
And when the inlet temperature of bathing wastewater rose from 30 “C to 35 ‘C, the COP increased by

3.1%. In the absence of an auxiliary heat source, if the bathing wastewater temperature reduces from

30 C to 6 C, the tap water temperature must be higher than 12 “C to ensure that the hot water outlet

temperature is 45 “C. Besides, when the inlet temperature of bathing wastewater reaches 35 °C, the hot

water outlet temperature can also reach 45 °C even if the tap water temperature is 6 “C.

Keywords: bathing wastewater; heat pump unit; large temperature difference; heating performance;
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Fig. 3 The cchematic diagram of the two-series-connected

large temperature difference heat pump hot water unit
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Fig. 5 Performance test system diagram of large temperature

difference heat pump hot water unit
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Table 1 The main equipment specifications of the large temperature difference heat pump unit
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Fig. 7 The validation of the thermal imbalance rate
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