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Abstract

This study was performed numerical analysis in order to analyze liquid film flow of heat exchanger tube
arrangement and configuration of evaporative multi effect distillation system using medium-temperature.
Simulation was accomplished the two-dimensional calculations using commercial analyses program FLUENT
based on the FVM(finite volume method).

Fresh water generator of this study used Shell & Tubes heat exchanger with Cu_Ni tube, configuration of tube
used bare tube and corrugated tube, and arrangement of tube used in-line array and staggered array. Performance
of heat exchanger through the formation of liquid film was compared and analyzed. Liquid film flow occurred that
falling on heat exchanger tube wall.

Result of simulation showed that liquid film thickness of in-line arrangement was found 0.57mm with bare tube
and 0.67mm with corrugated tube, respectively. And liquid film thickness of staggered arrangement was found
0.39mm with bare tubes and 0.62mm with corrugated tubes, respectively.

Liquid film thickness of corrugated tube showed thicker than bare tube, but heat transfer rates of corrugated
tube showed higher than bare tube. The reason was considered that surface area of corrugated tube was wider
than bare tube. And liquid film thickness of staggered arrangement showed thinner than in-line arrangement, so
thermal performance of staggered arrangement showed higher than in-line arrangement.

Keywords : U5 &8 947 (Multi effect distillation), 4=%]314](Numerical analysis), ¥4l 7](Distributor), 3 2w &
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F 1. Dimensions of the heat exchanger

Parameter Values(m)
Inlet diameter,D, 0.001
Tube diameter, D, 0.01

I 2. Simulation settings

Settings Choice
Simulation 2D

Solver Segregated implicit

Model VOF(Volume of Fluid)

. Air-Primary,

Material Water-secondary
Grav1tat19n 9.81m/s
acceleration

Volume fracion 1for water and O for air

Top boundary Velocity inlet and wall

Left and right side
boundaries

Symmetry

Bottom boundary Pressure outlet
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a2l 3. Liquid film of bare tube on in-line arrangement
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a7 4. Liquid film of bare tube on staggered arrangement
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a2l 5. Liquid film of corrugated tube on in-line arrangement
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a7 6. Liquid film of corrugated tube on staggered
arrangement
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