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Abstract 

Computational fluid dynamics (CFD) was employed for modelling and simulation of the heat and 

mass transfer processes in hollow-fiber vacuum membrane distillation (VMD) under laminar flow 

conditions. A three-dimensional VMD model was first developed and validated by coupling the 

latent heat with the energy conservation equations and experimental data. Then it was used to 

analyze the effects of operating conditions and module dimensions on local temperatures, heat 

transfer coefficients, temperature polarization coefficients, heat and mass fluxes and total thermal 

efficiency in an operation of the feed flowing in the lumen of the fibers and the shell in vacuum. 

Thermal efficiency varied with feed temperature and feed velocity. Temperature polarization 

became more significant at high feed temperature and low feed velocity. Mass transfer was 

controlled by the heat transfer in the feed boundary. Local heat and mass fluxes decreased along the 

fiber length because of high local heat transfer coefficient in the inlet region and thin thermal 

boundary. More importantly, total thermal efficiency decreased with increasing module length, thus 

a short module was better used for high efficiency of VMD. 
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