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Design and Performance Analysis of Sweeping Gas Preheating
Heat Pump Membrane Distillation Device

ZHANG Pengyue, CHEN Dong, XIE Jihong, CHENG Jinjun, HU Shengwei, ZHANG Xu
(College of Mechanical Engineering , Tianjin University of Science & Technology , Tianjin 300222, China)

Abstract: In our study we designed a sweeping gas preheating heat pump membrane distillation device for low energy con-
sumption and concentration of thermal sensitive liquid under normal pressure. In this article we first introduce the working
principle and main characteristics of the device. Then we provide the characteristic equation of the device, followed by our
calculations and analysis of the changes in thermal efficiency of the membrane distillation module, coefficient of perform-
ance (COP) of the heating pump, concentration rate and the energy saving ratio (ESR) of the device with the changes of tem-
perature of the feed liquid into the membrane distillation module and the temperature of the air out of the cooler. Our study
shows that the device has relatively high energy saving ratio. Under basic working conditions, its energy consumption can be
about 1/5 of single-effect evaporator.
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Fig.1 Flow chart of the device
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Fig. 2 Variations of coefficient of performance and ther-
mal efficiency of the membrane distillation with
temperature of feed liquid into the membrane dis-
tillation
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tion rate of the device with temperature of feed
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tion rate of the device with temperature of air out
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