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Abstract: As the core of thermal power units, the operation efficiency of the direct air cooling system is significantly
restricted by the geographical location of the power plant and the surrounding environmental parameters. Taking
the direct air cooling system of a power plant as the prototype, a three-dimensional numerical model of the air
cooling system and the surrounding buildings and mountain environment is established, and the composite wind
prevention measures for the windward side of the air cooling island or the units with unfavorable heat transfer are
proposed. The windproof measures and optimization mechanism of the direct air cooling system with strong
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applicability and good effect are explored, and the influence of air flow field reconstruction inside and outside the
air cooling unit on the cooling performance of the direct air cooling system is analyzed. The results show that the
internal and external wind-proof measures of the direct air-cooled unit can effectively improve the thermal
performance of the unit. When the wind speed is 5 m/s, the large cross wall windshield has a good effect on
improving the heat transfer performance of the air-cooled island. The frontal wind speed of the radiator increases
by 0.24 m/s, and the surface temperature of the radiator reduces by 2.40 °C. After the reconstruction of the air flow
field inside and outside the air cooling unit, the average surface temperature of the radiator in the direct air cooling
system reduces by 5.77 °C, and the back pressure reduces by 2.92 kPa. The reconstruction of the air flow field
inside and outside the air cooling unit can significantly improve the cooling effect of the direct air cooling system
and improve the operating performance of the cold end system of the power station. In the future, the optimization
design of the diversion device of the direct air cooling system can focus on the improvement of the uniformity of
the flow field.

Key words: direct air cooling system; cooling characteristics; windproof measures; numerical simulation; unit back
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Fig.1 Geometric modelling of the air-cooled island and
surrounding buildings
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Fig.2 The air-cooled island model
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Fig.4 Schematic diagram of the computational domain
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Tab.3 Influence of windproof measures on heat transfer
performance of No.1 unit in air cooling system
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Tab.4 The influence of windproof measures on the heat
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Tab.6 The exhaust pressures of No.1 and No.2 units with
large cross wall porosity optimization
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Fig.9 Cloud diagram of temperature distribution of the
radiator with more/no windproof measures

oNLnivow
SHOShSh

http://rifd.cbpt.cnki.net

a) 7 Bl AU EE i

b) 7% ¥ HLICE R T A A

©) %W L IC I A B R BUR K s AR

B 10 Z/FBrRFEM R ERER L RES = E
Fig.10 Cloud diagram of wind speed distribution above the
radiator when there are more/no windproof measures
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