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Application Research of Thermoelectric Refrigeration in
Air Gap Membrane Distillation System

Yang Shengnan' Yang Xiaohong' Tian Rui'”® Yin Xiucui'

(1. College of Energy and Power Engineering, Inner Mongolia University of Technology, Hohhot, 010051, China;2.
Renewable Energy Laboratory in Inner Mongolia, Hohhot, 010051, China)

Abstract A Parallel-Connected AGMD system was designed, which uses thermoelectric refrigeration instead of mechanical refrigeration
to provide refrigeration capacity for membrane distillation. With the analysis of matching method between membrane distillation and ther-
moelectric refrigeration, the basic requirements of the optimum matching mode have been given out. A thermoelectric refrigeration mem-
brane distillation cold chamber with water cooled heat dissipation components was built to research the refrigeration performance of a TEC
with air-cooled model in its cold side. The results show that the cryogenic temperature of the thermoelectric refrigeration membrane distil-
lation cold chamber can meet the membrane distillation operation requirement under constant intensity of heat dissipation. Under the ex-
perimental conditions of inlet water of 20°C and 100L/h and air flow rate of 660m’/h, when the working current of TEC is 5.5A , the ther-
moelectric refrigerating capacity is 87. 1W and cooling efficiency is 1.3, which reaches the maximum of both. The corresponding theoreti-
cal distillation flux is calculated to be 40kg/(m”-h). This investigation establishes the foundation for the theoretical research and practical
application of solar air gap membrane distillation system with thermoelectric refrigeration.

membrane distillation ; thermoelectric refrigeration; matching theory
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Fig.1 Workflow of AGMD system with

thermoelectric refrigeration
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Fig. 2 Flow chart of thermoelectric refrigeration system
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Fig. 3 Design drawing and photo of membrane distillation

cold chamber with thermoelectric refrigeration
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Fig. 4 Relative location chart of thermocouple
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Fig. 5 The effect of air cooling mode to the temperature

measurement accuracy of thermocouple
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Fig. 6 Temperature variation chart with time of the

measuring point on refrigeration surface (1 =5.0A)
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