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Draft Cooling Tower Cluster with High-level Water Collecting Device

LONG Guo-qing' ,ZHANG Guo-gang' ,CHEN Xue-hong®, SUN Feng-zhong’
(1. China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou, China, Post Code: 510663 ;
2. Low Carbon Energy Institute, Ludong University, Yantai, China, Post Code: 264025 ;
3. School of Energy and Power Engineering, Shandong University, Jinan, China, Post Code: 250061 )

Abstract: To investigate the influence of ambient crosswind on the thermal performance of the mechani-
cal draft cooling tower cluster with high-level water collecting device, a three-dimensional numerical mod-
el for the back-to-back cooling tower cluster consisting of 10 cooling towers was established, and the vari-
ation laws of ventilation, hot air recirculation and heat exchange characteristics of cooling tower cluster
under different ambient air velocities and directions were analyzed. Results indicate that the transverse
vortices inside and outside the cooling tower induced by ambient crosswind have a deterioration effect on
the thermal characteristics of cooling tower cluster; under the air velocity of 10 m/s, the environmental
crosswind reduces the average air flow of the cluster by up to 23.0% ; the 45° crosswind results in the

most serious hot air recirculation in cooling tower cluster, which increases the air intake air flow tempera-
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ture and moisture content by 2.3% and 6.3% , respectively; due to the transverse vortices and hot air

recirculation, the ambient crosswind exerts an adverse effect on the heat transfer characteristics of cooling

tower cluster, and the most unfavorable crosswind direction of 45° causes a maximum increase of 1.1 °C

in the outlet water temperature.

Key words: mechanical draft cooling tower cluster with high-level water collecting device, ambient cr-

osswind, heat and mass transfer, hot air recirculation, numerical calculation
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Fig. 1 Layout pattern of the mechanical draft cooling

tower cluster with high-level water collecting device
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Tab. 3 Calculated outlet water temperature

under different grid numbers
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Fig. 4 Local grids of cooling tower cluster
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Fig. 5 Site picture for a mechanical draft cooling

tower with high-level water collecting device
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Tab.4 Comparation of calculated and measured

outlet water temperatures of cooling tower
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Fig. 6 Average air flow rate of various cooling towers

under different ambient crosswind velocities
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crosswind directions at air velocity of 5 m/s
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Fig. 9 Average air intake air temperature of each

cooling tower in different crosswind conditions
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diagram on half-height plane of cooling tower cluster

in different crosswind directions at air velocity of 5 m/s
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cooling tower in different crosswind conditions
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