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Impact of large natural draft cooling tower layout on atmospheric
dispersion of airborne effluent from nuclear power plant

WANG Xuan'?, Wei Guoliang’, ZHANG Yanan®’, TAO Weiding’, WANG Dezhong’, WANG Bo™

1. Shanghai Nuclear Engineering Research and Design Institute CO., LTD, Shanghai 200233, China
2. School of Mechanical and Power Engineering, Shanghai Jiao Tong University, Shanghai 200240, China
3. Nuclear and Radiation Safety Center, Ministry of Ecology and Environment, Beijing 100082, China

Abstract In terms of engineering design of nuclear power plants, four possible cooling tower layout schemes are given: single
cooling tower layout, rectangular layout, inline layout and S—shaped layout, which cover most of the nuclear power plant sites.
The RNG k-¢& turbulence model in scSTREAM is used to simulate and analyze atmospheric diffusion of pollutants for different
layout schemes. For a single cooling tower arrangement, the concentration distribution is a standard Gaussian distribution in the
distance between release point and cooling tower, and its concentration is also significantly higher than those of the other three
arrangements. In addition to the S—shaped arrangement, the other three solutions form a steep drop effect on the leeward side of
the cooling tower. In the distribution of pollutants on the leeward side of the cooling tower, the concentration results of the single
cooling tower arrangement are smaller than those of the other three schemes, mainly because a large amount of pollutants enter
the cooling tower body and then discharge from the top of the cooling tower, causing a sharp concentration decrease on the
leeward side.
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