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Performance Simulation of the Concentration Device for Heat
Sensitive Liquid at Atmospheric Pressure and Low
Temperature Based on Membrane Distillation

LEI Wenfang, XIE Jihong, CHEN Dong, JIN Cheng
(College of Mechanical Engineering, Tianjin University of Science & Technology , Tianjin 300222, China)

Abstract: A heat pump-air gap membrane distillation integrated device was designed for low energy consumption concen-
tration and separation of the heat sensitive liquid at atmospheric pressure and low temperature. The working process, the
characteristics of the device and the characteristic equations of basic units in the device were introduced in this paper. The
device performance indexes such as gained output ratio and water production rate, which could change with the key parame-
ters, including the length and number of hollow fiber hydrophobic membrane, membrane pore diameter, flow rate of feed
liquid, as well as the temperature of feed and endothermic liquid into the membrane distillation module, were calculated and
simulated. The results could provide some reference for the optimization and regulation of the device.
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Fig.1 Flow chart of the heat pump-air gap membrane
distillation integrated device
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Fig.2 Effect of hollow fiber length on device performance
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Fig. 3 Effect of the number of hollow fibers on device
performance
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Fig. 4 Effect of membrane pore diameter on device per-
formance
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Fig. 5 Effect of feed liquid flow rate on device performance
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Fig. 6 Effect of feed liquid temperature on device per-
formance
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Fig. 7 Effect of endothermic liquid temperature on device
performance
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