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Research on the Anti-condensation Effect of
Air Supply System with Micro-positive Pressure in Railway Box-type Substation
Mi Zan Zhou Bangfu
( China Railway Shanghai Bureau Group Co., Ltd, Hefei Power Supply Section, Hefei, 230011 )

[ Abstract]  Box-type substations along railway lines experience significant temperature differences between day and night and
high humidity, making them prone to internal condensation and posing safety hazards. This paper proposes a micro-positive
pressure air supply anti-condensation system specifically designed for box-type substations. Field measurements are conducted at
two box-type substations along a railway line to compare the temperature, humidity, dew point temperature, and condensation
phenomena inside the substation with and without the air supply system with micro-positive pressure. The moisture control and
condensation suppression effects of the micro-positive pressure air supply technology are validated. The findings indicate that the
air supply system can maintain a micro-positive pressure inside the box-type substation and prevent the intrusion of external humid
air. Compared to a box-type substation without the micro-positive pressure air supply system, the air temperature inside the
substation with the system can be reduced by 5°C, and the relative humidity is stably controlled below 60%. The dew point
temperature of the air decreases by 5-10°C, effectively eliminating condensation. This technology is suitable for the operation and
maintenance needs of unattended box-type substations along railways and provides a technical reference for environmental
management of outdoor power distribution equipment under high humidity and temperature difference conditions.

[ Keywords 1 Railway box-type substation; Condensation; Micro-positive pressure air supply; Temperature and humidity

measurement; Environmental regulation
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