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Numerical Analysis on the Condensation Heat Transfer and
Pressure Drop Characteristics of the Horizontal Tubes of Modular

Shell and Tube-Bundle Heat Exchanger

Condendation heat transfer(-2 % B3 €), Modular shell

exchangel( 2 &Y 4-B EuY]), FVMHTAAH), k-¢ model

Abstract

and tube-bundle

Seung Hwan Ko, Hyung Gyu Park, Byung Kyu Park and Charn-Jung Kim

heat

A numerical analysis of the heat and mass transfer and pressure drop characteristics in modular shell
and tube bundle heat exchanger was carried out. Finite Concept Method based on FVM and k-¢
turbulent model were used for this analysis. Condensation heat transfer enhanced total heat transfer rate
4~8% higher than that of dry heat exchanger. With increasing humid air inlet velocity, temperature
and relative humidity, and with decreasing heat exchanger aspect ratio and cooling water velocity, total
heat and mass transfer rate could be increased. Cooling water inlet velocity had little effect on total

heat transfer.
754y

A, : minimum free flow area
AR : tube aspect ratio

C : mass concentration

D : mass diffusion coefficient
f : friction factor

h : heat transfer coefficient
hy, : latent heat

J : Colburn j factor

k : conductivity

k, : turbulent conductivity

L : heat exchanger length in flow direction
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: mass flow rate

: condensation rate per unit area
. Prindtl number

: heat transfer rate

Rep, :

Reynolds number

: Stanton number

: average pressure drop
: absolute humidity

: relative humidity

: viscosity

: turbulent viscosity

=Xt

: humid air

: pure vapor

: dry air

: cooling water

. normalized value
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Fig. 1 Schematic configuration of
condensation around tube
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Fig. 3 Schematic diagram of

boundary condition
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