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Numerical simulation on mass and heat transfer in membrane

distillation of aqueous NaCl solution
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(1. School of Chemical Engineering, Dalian University of Technology, Dalian 116023, China;
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Abstract: Membrane distillation of aqueous NaCl solution is experimentally investigated with a home-made coal-
based tubular carbon membrane. Computational fluid dynamics method is used to simulate based on experimental results.
User defined function (UDF) codes are written with C language combined with experimental data in the FLUENT
software platform to work out relevant mass transfer process parameters. Two-dimensional simulation results of mass
transfer show that factor of concentration polarization is gradually increased while mass transfer coefficient is decreased
along the direction of fluid flow inside the carbon tube. Under 60°C of the inlet temperature and 10 g/L of the salt
concentration , the mass transfer coefficient is increased with the increase in feed flow rate. Three-dimensional simulation
results of heat transfer indicate that along the flow direction, during which pressure inside the tube is reduced , the velocity
is increased and the temperature is decreased in the center of the tube under the conditions of 60°C ,20 g/L and 40 L/h
of the feed flow rate. After full development of the boundary layer, velocity distribution inside the tube remains unchanged
substantially.
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