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values
0.47 1.44 1.13 4.84 0.31 3.09
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1206.2 137 60385 59 324 40.0

values

RE—Reletive errors
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Winter Operation and Anti-Freezing Research of Indirect Air-
Cooling Tower Based on Coupling Calculation between Ambient
Wind Temperature and Cooling Water Temperature

KANG Weidong', LI Gaochao?, WANG Zihao®’, WANG Yongjin!, ZHANG Li', SHI Jinwen’, HAN Li’

(1. Shenhua Guoneng Ningxia Yuanyang Lake Power Generation Co. Ltd, Yinchuan 750411, China; 2. Xi’an Thermal
Power Research Institute Co. Ltd, Xi’an 710054, China; 3. State Key Laboratory of Multiphase Flow in Power
Engineering, Xi’an Jiaotong University, Xi’an 710049, China; 4. SPIC Shanxi Aluminium Co. Ltd, Xinzhou
034100, Shanxi, China; 5. Xi'an TPRI Energy Conservation Technology Co. Ltd, Xi’an 710054, China)

Abstract: Because of water saving, the indirect air-cooling tower has been widely used in thermal power
generating units in North China. Indirect air-cooling tower is an important cold side equipment of air-cooling
generator unit. Its heat transfer efficiency directly affects the operation of the whole generator unit. Therefore, it
is important to study the factors that determine the heat transfer efficiency of indirect air-cooling tower. In
particular, the ambient crosswind is known to have the greatest influence on its performance. In this research, by
using user-defined function (UDF) to calculate the real-time coupling of ambient wind and cooling water
temperature, the dual-indirect air-cooling tower system of a Ningxia power plant was simulated in Fluent
software. Then, the freezing risk of the system was studied under strong wind conditions in winter. The results
show that the coupling calculation model has superior accuracy and with an error of less than 5% comparing to
the measured data. Ambient crosswind increases the unevenness of outlet water temperature of each sector, which
is mainly manifested as the sharp decrease of outlet water temperature in windward sectors. Reducing the
shutters’ opening of the windward sectors increases the cooling water outlet temperature; however, the water
temperature of the outlet in the leeward sectors decreases sharply. When the shutters’ opening of windward and
leeward sectors are reduced simultaneously, the outlet water temperature of each sector rises and distributes more
evenly, and the freezing risk of the whole tower is generally reduced.

Key words: indirect air-cooling tower; ambient crosswind; cooling water temperature; real-time coupling

calculation; anti-freezing



