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Research and Engineering Application on Air Volume Optimization Retrofit of Large Natural
Draft Cooling Tower by Water—Air Synergy

Miao Wenbin, Xie Haidong, Gu Min
Wangting Power Branch, Huadian Electric Power Development Co., Ltd., Shanghai, China Jiangsu Suzhou 215155

Abstract: Aiming at the common problems prevailing in large-scale hyperbolic counter-flow natural draft cooling
towers, including uneven air distribution inside the tower, insufficient air flow in the central zone and limited cooling
capacity, this paper takes the cooling tower of Unit 3 (660 MW) at Wangting Power Branch of Shanghai Huadian
Power Development Co., Ltd. as the research object. A comprehensive technical scheme for water-air coordinated ultra-
high-efficiency heat transfer retrofitting is proposed, which integrates low-resistance brackets, large-aperture flow
rectification devices for inner zones, submerged high-efficiency splash components, negative-pressure air-inducing
devices at the pond surface, and partitioned expanded packing layout.After retrofitting, a third-party testing institution
was commissioned to carry out comparative thermal performance tests in accordance with DL/T 1027-2006. The
test results show that under design operating conditions, the outlet water temperature of the cooling tower decreases
by 1.33 °C compared with that before retrofitting, and the cooling capacity increases from 98.86 % to 115.41 %,
demonstrating remarkable retrofitting effects. Thermal calculation indicates that the net coal consumption for power
supply of the unit can be reduced by 0.665 g/(kW-h), with an annual standard coal saving of over 2578 t, achieving
prominent energy-saving and carbon-reduction benefits. This complete-set air-volume optimization retrofitting
technology can effectively balance the vertical and radial flow fields inside the tower and overcome the heat-transfer
bottleneck in the inner zone of conventional cooling towers. It provides engineering references for efficiency-
improvement retrofitting of similar aging natural draft cooling towers,
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