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Abstract: To elucidate how the structural parameters of the three-tower-in-one indirect air-cooling
system influence its operational characteristics in summer, a coupled calculation model for the
system was established under the turbine rated load condition in summer, using commercial simulation
software and Internet communication protocols. The accuracy of the system’s simulation model was

verified, and the impacts of key structural parameters— including tower height, air inlet diameter,
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flue gas exhaust height, and chimney diameter— on the system’s operational performance were
quantitatively analyzed. The results demonstrate that, as the tower height and air inlet diameter
increase, the unit back pressure significantly drops. Specifically, as the tower height increases
from 190 m to 206 m, the unit back pressure is reduced by 0.73 kPa; as the air inlet diameter
increases from 126 m to 138 m, the unit back pressure decreases by 2. 04 kPa. The influence of
flue gas exhaust height on the unit back pressure was found to be minimal, so much so that it is
negligible in engineering practice. When the chimney diameter is increased from 6. 5 m to 10. 5 m,
the unit back pressure increases by 0. 37 kPa. The increase in back pressure gradually levels off as
chimney diameter grows, indicating a diminishing impact of chimney area on unit back pressure.
Considering both investment costs and operational benefits, it is recommended that the tower
height and air inlet diameter should be moderately increased, while the chimney diameter should

be slightly decreased. These findings provide a theoretical basis for the structural optimization

and improved unit economics of three-tower-in-one indirect air-cooling systems.
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Table 1 Geometric parameters of the three-tower-in-one

indirect air-cooling tower
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Fig. 1 Three-tower-in-one indirect air-cooling

twin-tower model
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Fig. 2 Grid model of the three-tower-in-one indirect

air-cooling tower
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Table 2 Verification results of grid irrelevance of the three-

tower-in-one indirect air-cooling tower
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Fig. 3 Computational domain boundary conditions
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Fig. 4 Dominant wind direction diagram of the three-tower-

in-one indirect air-cooling system model
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Fig. 5 Co-simulation model of the indirect air-cooling system
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Table 3 Calculation boundary conditions under TRL conditions

of the three-tower-in-one indirect air-cooling system
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Fig. 7 Circulating water inlet temperatures of the tower,
average unit back pressure of the indirect air-cooling

system under different tower heights
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