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Fig. 1 Schematic structure of the geometrical model of two types of indirect air-cooling towers
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Fig. 2 Orientation and sector distribution of two types of indirect air-cooling system models
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Table 1 Validation parameters for two types of indirect air cooling systems
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Type Heat exchange/MW
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Calculation 1196.8
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Calculation 1284.8
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63.5 51.1
59.90 48.70
59.47 47.87
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Distribution of circulating water outlet temperature of three incorporate indirect air-cooling tower at different ambient temperatures
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Operation Characteristics of Different Forms of Indirect Air-Cooling
Systems Based on Summer Ambient Temperature Variations

JULAITI Aihaiti!, GUO Xiaohong!, WANG Hao?, FAN Ye*, ZHAO Qiangqiang®, MA Yuan',
XU Yanming', YANG Kaixuan?, SHI Jinwen?
(1. China Coal Ili Energy Development Co. Ltd, Ili 835000, Xinjiang, 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)

Abstract: The characteristics of indirect air-cooling system are greatly affected by factors such as ambient
temperature. Therefore, this paper selects two different forms of technology-optimized indirect air-cooling tower
systems, namely, the three incorporate tower type and the main-auxiliary combined type, to study the operating
characteristics of the unit under the change of ambient temperature in the summer using CFD(Computational Fluid
Dynamics). The results show that the heat exchange situation of both sides of the two types of indirect air-cooling
systems deteriorates most seriously with the increase of ambient temperature. When the ambient temperature reaches
40 °C and 39 °C, the outlet temperature of circulating water reaches 68.1 °C and 62.5 °C, respectively. Nevertheless, in
the main-auxiliary systems, the influence of the rising ambient temperature on the heat exchange of the main engine is
only 54.9% of that of the auxiliary area, which shows that it has a greater impact on the heat exchange of auxiliary
engines. But the heat transfer uniformity of each fan section of the main engine is not affected. The increase in ambient
temperature will have a great impact on the system performance, the higher the ambient temperature, the higher the
operating back pressure of the system. Under high-temperature conditions, it is necessary to apply cooling measures to
the unit to ensure normal operation. In addition, the main engine back pressure of the main-auxiliary systems is not
affected by the auxiliary engines as the temperature rises.

Key words: ambient temperature; three incorporate tower; main-auxiliary combined; indirect air-cooling tower;

CFD simulation
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