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Numerical Simulation of Natural Ventilation and Thermal
Environment in Industrial Plant with Heat Source
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(School of environmental Science and Engineering, Donghua University, Shanghai 201620)

Abstract: Numerical simulation of typical industrial plant was conducted by computational fluid dynamics (CFD) method. The
influences of distances between fresh air inlet and ground on thermal environment and distribution of pollutant concentration in
working zone were discussed when the heat source intensity and pollutant source were fixed. The main features of industrial
plant with heat source were analyzed. The air velocity in working zone and the radiation between the wall surfaces should be
considered for comprehensive evaluation of the thermal environment of industrial plant. Heat stress index, HSI, was introduced
as thermal index to evaluate the thermal environment. Results showed that lifted fresh air inlet was not only helpful to increase
the ventilation rate and the air velocity which improve the thermal environment in working zone, but also to decrease the mean
pollutant emission concentration in the plant. When the distances between fresh air inlet and ground increased, the ventilation
rate and the air velocity in working zone increased and the HIS and pollutant concentration decreased. When the distances be-

tween fresh air inlet and ground exceeded 1.2 m, the ventilation rate and the air velocity in working zone tended to be constant.
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