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Abstract: Membrane distillation (MD) is a separation process which higher vapor pressure components are evaporated in
mixed liquid solution through hydrophobic membrane with 0.1 or 0.5 pm pore size. In this study, direct contact membrane
distillation process for hollow fiber module were interpreted numerically using the “COMSOL Multiphysics” software. The
variables for the system were temperatures and flow rates of lumen and shell side solutions. The permeate flux increased
from 1.0 to 3.8 L/m’ - hr as temperature of the feed solution for lumen increased from 30 to 50°C. However the effect of
shell solution temperature on permeate flux was relatively low. Also, the optimum velocity of lumen feed was obtained at
0.15 m/s (Rep. =135) by considering MD permeate flux as well as operating pressure loss.
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Table 1. The Parameter Values used in the Numerical Analysis

Parameters Values
o (density) 10° kg/m’
M (Viscosity) 10° keg/m - s

ur (lumen side average velocity) 0.05~1 m/s
u, (shell side average velocity) 0.0125~0.1 m/s
7y (lumen side radius) 4.5 x 10* m
Dy, (membrane thickness) 3.5 x 10 m
7o (shell side thickness) 45 % 10" m
Re; (lumen side Reynolds number) 45~900
Res (shell side Reynolds number) 11.25~90
Ky (vapor permeability) 5% 10" m/Pa- s
€ (membrane porosity) 0.7

kar (air conductivity) 0.016 Wim - K
kpsy (polysulfone conductivity) 0.24 W/m - K
Ty (lumen side inlet temperature) 30~50°C

T, (shell side inlet temperature) 16~30°C
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Fig. 2. (a) Hollow fiber module for DCMD and (b) hollow
fiber configuration for numerical analysis.

Hydrophobic membrane
Py
A
me A
T - p OPal AP
‘f - ioad 4
- ~ \
T PPV
fl T Y
By AN
Feed by T”. m Permeate
\
e 3‘,
Water/Vapor
© interface

Fig. 3. Multiple polarizations in a DCMD process.
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Fig. 5. Permeate flux with respect to (a) feed inlet tem-

perature of lumen at Ty = 10°C and (b) inlet temperature
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Fig. 7. Permeate flux for (a) counter and parallel flows,
and membrane wall temperature of lumen and shell for
(b) counter flow and (c) parallel flow at Ts = 50°C, Ty =
10°C, Rep = 135 and Res = 45.
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