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Abstract

The operational efficiency of rail polishing vehicles in high-altitude areas is significantly affected by the performance of the
ventilation system. This article takes the ventilation system of the polishing vehicle as the research object, uses finite element
simulation to simulate the fluid flow of the entire rail polishing vehicle, constructs a vehicle heat flow field model, and reveals the
heat flow law and the degree of influence on the temperature of the ventilation system. Based on this model, the influence of heat flow
state and temperature distribution is analyzed, and the overall structural layout of the vehicle is optimized. An optimization scheme of
adding guide plates is proposed to solve the impact of brake resistance heat flow on the ventilation system, effectively improving the
stability of the ventilation system. This study provides a theoretical basis for the improvement of ventilation systems for high-altitude
work equipment.
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