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This research models the desalination process using a direct contact

membrane distillation method in a flat plate configuration with a
PTFE membrane. The model employs computational fluid dynamics
to solve the differential equations for momentum, heat, and mass
transfer. Convective heat transfer in the membrane region is
neglected, and mass transfer is described by empirical equations. The
simulation results were then validated against available experimental
data. Increasing the feed saltwater temperature from 42°C to 78°C led
to a significant rise in permeate flux, from 3.59 L.m™2.hr! to 18.64
L.m?2hr!. The results demonstrates that the distillation flux is
directly proportional to the stream velocities and membrane porosity,
but inversely proportional to the feed salt concentration, permeate
inlet temperature, membrane thickness, pore tortuosity, and
membrane conductive heat transfer coefficient.
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8 Membrane Distillation

° Direct Contact Membrane Distillation
10 Knudsen flow

' Viscous flow
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! Porous materials
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3 Nano-filteration

¢ Electrodialysis
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on an examination of RMSE versus the number of elements
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Figure 5. Comparison of modeling results with experimental
results of Hwang et al. [12] for mass transfer flux
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Table 1. Comparison of simulation results with experimental
results [12] for hot outlet flow temperature

(m/s) P bl dus st as
s

<\Y AR fa.4 AR

<.YA AN N «.YA

AR A OfNY CARS

0 AR H¥.Aa4 EAR

(VY] oo bo3T gl b (63l Ao g L dumns Lo .Y Jgu>

%955 O ol sled sl
Table 1. Comparison of simulation results with experimental
results [12] for cold outlet flow temperature
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Figure 7. Effect of flow rate on mass transfer coefficient for feed
inlet temperature of 40 and 60 degrees Celsius.
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Figure 6. Comparison of modeling results with experimental
results of Chen et al. [12] for mass transfer flux

(Sl e gl C8 5 Al (5 o0 398 (slo,logei S

Slgp yizmor g o, Ken 5 2 Yo Gasli.i;.;"uﬂ =L

Jod BB iledae Jliel g o)y g3 cinlhe f)Sen 5
ol samlie JB oo 53 alKisle;] dllis go

Sl g po SYUo )0 39290 sla pol )y dmlio ¥ Jgur
S Joo (iuw jliel g ol
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articles to perform and validate modeling
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distillation module.
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Figure 9. Temperature distribution in the membrane distillation
module for hot and cold inlet temperatures of 60 and 20 degrees

Celsius, respectively.
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Figure 12. Investigating the effect of permeate inlet
temperature on the performance of the direct contact membrane
distillation process
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Figure 11. Investigating the effect of feed inlet temperature on
the performance of direct contact membrane distillation process
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Figure 13. Investigating the effect of flow inlet velocity in the

channels on the performance of the direct contact membrane
distillation process
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Figure 18. Investigating the effect of membrane thickness on
the performance of the direct contact membrane distillation process
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Figure 17. Investigating the effect of membrane porosity on the
performance of the direct contact membrane distillation process
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Figure 20. Investigating the effect of parallel and counter

currents on the performance of the direct contact membrane
distillation process
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Figure 19. Investigating the effect of thermal conductivity
coefficient of the membrane on the performance of the direct contact
membrane distillation process
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