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Simulation and Optimization of Sleeve Tube Air Gap
Membrane Distillation Module
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Abstract: A new sleeve tube air gap membrane distillation module with simple structure and easy making was proposed. Its
characteristic equations were listed and based on them a performance simulation software was developed. The effects of key
parameters, such as the inner diameters of the sleeve and hollow fiber, the membrane pore diameter, the membrane porosity,
the flow rate and temperature of feed liquid into the module, on the module performance were analyzed using the developed
software. A set of design optimization parameters were given concerning one kind of thermosensitive feed: the inner diame-
ter of hollow fiber is 0.700 mm, the outer diameter of hollow fiber 1.00 mm, the inner diameter of sleeve 5.00 mm, the outer
diameter of sleeve 6.00 mm, the length of hollow fiber 500 mm, the membrane pore diameter 0.300 wm, membrane porosity
0.800, and the inner diameter of shell 50.0 mm. When the flow rate of feed and preheated feed is 70.0 g/s, temperature of
feed into the module 80.0 °C , temperature of preheated feed into the module 50.0 °C , the permeate flux 11.2 kg/ (m*h) , the
water production rate 3.56 kg/h, and the thermal load of the module 2.39 kW, the thermal efficiency is 0.955 and the rejection
coefficient of nonvolatile components can reach 99.9% .

Key words : air gap membrane distillation ; polypropylene hollow fiber membrane; sleeve tube MD module ;

thermosensitive liquid; simulation and optimization; thermal efficiency
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Fig.1 Structure of the sleeve tube air gap membrane
distillation module
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Fig. 2 Interface of performance simulation software
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Fig. 3 Performance with the change of sleeve inner diameter
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