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Abstract: The complex and variable meteorological conditions have a significant impact on operational
characteristics of indirect air cooling systems. To enhance the cooling performance of indirect air cooling systems,
an optimized regulation strategy for circulating water in indirect air cooling systems is proposed. By taking the
indirect air cooling unit in a power plant as an object and considering the influence of surrounding buildings, the
optimization distribution of circulating water flow in each sector of the air cooling heat exchanger is numerically
studied. Firstly, a one-dimensional thermodynamic model of the indirect air cooling unit and a three-dimensional
numerical model of the indirect air cooling tower are established and coupled for numerical calculation. Secondly,
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the influence of different meteorological conditions on the operating back pressure of the unit and the flow and heat
transfer characteristics of the cooling tower is analyzed. As a result, the economic back pressure variation law of
the unit under specific environmental meteorological conditions is obtained. Finally, constrained by the economic
back pressure of the unit, the circulating water flow rate of each sector of the indirect air cooling heat exchanger is
optimized according to the so-called heat load matching principle, which enhances the flow and heat transfer
performance of the indirect air cooling system. The research results indicate that as the ambient temperature
increases, the economic back pressure will also increase accordingly. When the ambient wind speed increases, the
economic back pressure of the unit also increases. By optimizing the distribution of circulating water flow in each
sector of the indirect air cooling heat exchanger, the uniformity of the outlet water temperature in each sector can
be improved, the average outlet water temperature of the intercooled tower can be reduced, the total circulating
water flow can be decreased, and the operating economy of the unit can be improved. This study can provide
theoretical basis and reference for optimizing the operation of indirect air cooling units.

Key words: indirect air cooling system; economic back pressure; flow and heat transfer performance; optimized

distribution of circulating water; numerical simulation
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Tab.1 Verification analysis results of heat consumption rate
for different working conditions of the unit
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Fig.2 Geometric model of the natural draft dry cooling
tower and its surrounding plant buildings
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4R AR

miH #1d
23V B I Im 170.0
AP DB BB /m 27.8/120.2
A B I B AR/ m 133.0/81.0
A B O AR /M 170.0/85.0
TR NG EARIM 136.5
WH =ML 170
i X 12
BHI = I AH1(9 46

http://rlfd.cbpt.cnki.net




118 kAL &

2025 4

3 ERHARERHETRE
Fig.3 Schematic diagram of the air cooling radiator sector
distribution
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Fig.13 Changes in cooling tower outlet water temperature
under different distribution methods
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Fig.14 Variations of circulating water flow rate under
different distribution methods
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