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Numerical Simulation of Condenser Performance for Multi-Stage Flash (MSF) Distillation
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Abstract

In a Multi-Stage Flash (MSF) condenser, condensation heat transfer is strongly affected by non-
condensable gas. In order to establish the design base and the computational model for flow in a
MSEF condenser including a non-condensable gas, numerical simulations of gas/gas two-phase flow
(vapor/non-condensable gas) were carried out. Changes in mass and momentum by condensation
are considered. Furthermore, the condensation heat transfer coefficient is influenced by the local
density of the non-condensable gas.

The results obtained from the proposed model showed qualitative agreements on the stagnation
region and behavior of the non-condensable gas. The decrease in the rate of the mean heat transfer
coefficient by non-condensable gas was increased with the increase in the condensation rate of
vapor.

Similarly, the comparative effect of natural convection in the venting section was increased
exponentially. This means the discharge mechanism of non-condensable gas from a condenser is
affected by natural convection and forced convection.
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