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Numerical Simulation of Heat Transfer Capacity and Flue Gas Diffusion
in an Indirect Air Cooling Tower with Three Incorporate Towers

KONG De-man, YUAN Yi-chao
( Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering, University of
Shanghai for Science and Technology , Shanghai , China, Post Code ;200093 )

Abstract: The influence of ambient wind speed on the heat transfer flux and flue gas diffusion of an indi-
rect air cooling tower with three incorporate towers (two desulfurization and flue gas exhausting devices
are installed in the tower) of a 2 x350 MW unit was studied by means of computational fluid dynamics.
It is found that the effect of exhausting flue gas from the desulfurization and smoke exhausting devices in
the tower on the ventilation rate of the air cooling tower and the heat transfer flux of the air cooling trian-
gle is negligible. With the increase of the ambient wind speed ,when two units are running, the ventilation
rate and the heat transfer flux of both the indirect air cooling tower with three incorporate towers and the
conventional indirect air cooling tower (no desulfurization and flue gas exhausting device in the tower)
are found to reduce firstly and then remain nearly constant. When a single unit is running, the ventilation
rate and the heat transfer flux of both the indirect air cooling tower with three incorporate towers and the
conventional indirect air cooling tower are firstly reduce and then increase with the ambient wind speed.
For flue gas diffusion,the minimum diffusion height of the SO, gas is seen to decrease firstly and then re-
main nearly invariant, while the diffusion distance decreases gradually with the increase of the ambient
wind speed. When two units are running, the diffusion distance of the SO, gas is significantly longer than

that of a single unit.
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Tab. | The design parameters of

conventional indirect air cooling tower
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Tab. 2 Structure and design parameters of the

indirect air cooling tower with three incorporate towers

( other parameters are the same as the conventional tower)
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Tab. 3 Composition of the flue gas
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Fig. 1 Schematic diagram of air cooling tower model
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Fig. 2 Air cooling triangle partition diagram
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Tab. 4 Ventilation rate and heat transfer flux

and average outlet temperature of air cooling tower

at 4 m/s wind speed
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Fig.3 Ventilation rate variation of air cooling

tower with ambient wind speed
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Fig. 4 Heat transfer flux variation of air cooling

triangle with ambient wind speed
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tower with ambient wind speed
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Fig. 6 SO, gas concentration distribution
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