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Study on the Hot Humid Air Recirculation
Characteristics of the Large Cooling Tower Row in a Sunken Space
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[ Abstract] The cooling towers of some air conditioning systems are installed in sunken space to meet the requirement of
landscape. Previous studies about heat dissipation of the cooling towers in underground space did not deal with the
interferences of recirculation among towers. The hot humid air recirculation characteristics of the large cooling tower row
in a sunken space under prevailing wind and windless conditions were investigated in this study by numerical simulations.
The simulation results showed that the recirculation rates of the cooling towers were rather low under windless conditions.
Under the influence of oblique crosswind, the recirculation rate of the cooling tower closest to wind direction was equal to
zero, and its ventilation rate was relatively low. The distributions of recirculation rate and wet-bulb temperature of entering
airflow were all "large values in the middle and small values at both ends". An inter-tower distance of 2m was more
conducive to performance enhancement of the cooling tower row. The measured distribution trend of recirculation rate was
consistent with the simulation result. The approach degree of the cooling towers was more than 4°C lower than that before
the renovation. The research results and suggestions have referential values for the design of similar cooling tower system.
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