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Design of Air Conditioning System Based on Type B Subway
Yang Yanlong Liu Baosheng Wang Yan
(CRRC DALIAN Co.,LTD, Dalian, 116022 )

[ Abstract]  The air supply comfort of air conditioning system is an important index to measure the subway performance. In
order to achieve riding comfort, it is necessary to control the uniformity of temperature and wind speed within a reasonable range.
The air conditioning and ventilation system of a subway project is designed by analyzing the parameters of subway vehicles and the
application environment. Using computational fluid dynamics (CFD) technology,the three-dimensional model of the passenger
room and the model of the air duct system were created to simulate the flow field in the passenger room,and the distribution of
wind speed field and temperature field of the head in sitting and standing posture under AWO and AW2 were obtained. The
simulation verifies that when the ambient temperature is +33°C,the temperature in the guest room is not higher than +28°C under
AW?2. The airflow is all higher than 0.07m/s,and the average breeze velocity at 1.7m away from the floor is within the range of 0.3~
0.5m/s. The design scheme is tested on a subway vehicle in AWO condition in terms of temperature, humidity and wind speed. The
measured results are similar to the simulated calculation. The research results have guiding significance for the design of subway
vehicles. The design platform of air conditioning and ventilation system for Type B subway vehicles can be popularized.
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Table 1 Basic parameters and passenger carrying

capacity
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Fig.1 Air conditioning unit, waste discharge device layout
and air distribution diagram
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Table 2 Boundary parameters table
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Fig.4 1.2 M wind speed and temperature diagram of passenger room floor surface (AW0)
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Fig.15 Temperature distribution cloud map around

passengers sitting in the middle of the passenger room
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Fig.16 Temperature distribution at multiple locations in
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Table 4 Air conditioning unit return air volume test data
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Table 5 Temperature and humidity test results
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Table 6 Wind speed test results of subway vehicles(unit:m/s)
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HTH 4 0.25 0.34 0.25 0.34
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ATH 2 0.4 0.27 0.4 0.27
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