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Dynamic modeling of direct contact membrane distillation in flat-sheet geometry

M. Mohammadi Faculty of Mechanical Engineering, Urmia University, Urmia, Iran
1. Mirzaee Faculty of Mechanical Engineering, Urmia University, Urmia, Iran
M. Khalilian Faculty of Mechanical Engineering, Urmia University, Urmia, Iran

Abstract

This paper presents dynamic modeling studies of a direct contact membrane distillation (DCMD) system with a flat-sheet geometry.
first, the mass and energy balances are applied to derive the equations characterizing the dynamic behavior of the DCMD process in
flat-sheet geometry. Subsequently, these equations are solved numerically using the method of lines within the MATLAB
environment. To ensure the reliability of the numerical modeling results, a comparative validation is performed against experimental
data from relevant research literature. Validation results indicate a maximum error of the mean 4.05% between the model predictions
and experimental findings. Additionally, the modeling results, considering parameters affecting the DCMD system's performance,
reveal that variations in the hot-side feed temperature significantly impact the permeate flux toward the cold-side membrane.
Specifically, a 10% increase in the hot feed temperature enhances the permeate flux by 49.8%.

Keywords: Direct contact membrane distillation, Water desalination, Dynamic modeling, Energy efficiency, Heat transfer, Mass
transfer.
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