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Abstract: In order to achieve a rational design of the heat exchange capacity of cooling systems for
converter transformers and ensure their safe and stable operation, the attenuation characteristics of heat
exchange capacity of air-cooled heat exchange systems for converter transformers under the influence of
environmental winds are investigated. For a converter transformer in a northern converter station, a
three-dimensional numerical analysis model of heat transfer flow, incorporating factors like air-cooled
heat exchanger, fan, firewall, and environmental wind, is established using a method that combines

large-scale heat transfer in the air-cooled heat exchange system with small-scale heat calculation of finned
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tube bundles. The negative influence mechanisms of environmental wind direction and wind speed on the
heat exchange capacity of the air-cooled heat exchange systems are examined to determine the attenuation
characteristics of the heat exchange capacity under the real environmental conditions. The results show
that under the headwind, the volumetric flow rate into the heat exchanger significantly decreases with
increasing wind speed, with a slight drop in inlet air temperature, maintaining heat exchange efficiency
between 66.01% and 66.75% across various wind speeds; under the crosswind, the windward firewall
hinders airflow, causing the heat exchange efficiency to vary between 55. 98% and 83. 13% as wind
speed rises, reaching its lowest point at an environmental wind speed of 6 m/s; under the tailwind,
environmental winds aligning with fan outflow intensify heat recirculation near the heat exchanger,
resulting in heat exchange efficiency varying between 50. 96% and 91. 46 % with increasing wind speed,
reaching its lowest at an environmental wind speed of 9 m/s. The research results provide valuable
references for designing the heat exchange capacity of air-cooled heat exchange systems for
converter transformers.

Keywords: converter transformers; air-cooled heat exchange system; windy conditions; heat

exchange capacity
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heat exchange system under wind direction 3
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