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Simulation and Analysis of Thermal Environment in
Different Seasons Throughout the Year in the Generator Hall of Underground Hydropower Stations
Luo Xinke! Xie Fangxiang? Yu Tao!
( 1.School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031;
2.Changjiang Survey Planning Design and Research Co., Ltd, Wuhan, 430010 )

[ Abstract ] In the generator hall of underground hydropower stations, the thermal environment conditions across different
seasons throughout the year are of great significance for ensuring personnel health and improving equipment operational efficiency.
This study takes the generator hall of a certain hydropower station as the research object, and conducts numerical simulations on the
thermal environment under the design conditions of summer, transition season, and winter for the air distribution mode of roof air
supply and lower exhaust air. The results show that the overall thermal environment under the design conditions of summer and
winter meets the specification requirements, while most of the occupied zone in the transition season exceed 28 °C, failing to meet
the design requirements, and the air velocity in some local areas of the occupied zone in winter exceeds 0.8 m/s. The air
temperature in the centralized area of the generator units on the generator hall is generally 1~3°C higher than that in the area near
the installation site of the traffic tunnel, and the air velocity around the heat-dissipating equipment is generally higher. In addition,
within the scope of the occupied zone in different seasons throughout the year, the temperature uniformity in the summer operating
condition is the best, and the velocity uniformity in the winter operating condition is overall the best.
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Fig.1 Physical model of the generator hall
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Fig.3 Schematic diagram of test section positions and installation site area
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