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Abstract

The objective of the present study is to predict the characteristics of heat and mass transfer
around an evaporative condenser. Numerical calculations have been performed using multi-zone
method to investigate heat transfer rate and evaporation rate with the variation of inlet condition
(velocity, relative humidity and temperature) of the moist air, the flow rate of the cooling water
and the shape of the condenser tube. From the results it is found that the profile of heat flux is
the same as that of evaporation rate since heat transfer along the gas-liquid interface is dominat-
ed by the transport of latent heat in association with the vaporization (evaporation) of the liquid
film. The evaporation rate and heat transfer rate is increased as mass flow rate increases or
relative humidity and temperature decrease respectively. But the flow rate of the cooling water
hardly affect the evaporation rate and heat flux along the gas-liquid interface. The elliptic tube
which the ratio of semi-minor axis to semi-major axis is 0.8 is more effective than the circular
tube because the pressure drop is decreased. But the evaporation rate and heat flux shown
independency on the tube shape.
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Fig. 1 Schematic diagram of the cooling tower
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Fig. 8 Effect of inlet relative humidity of the moist
air on heat flux
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