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Variable Load Affect on Air Conditioning on Train and the
Application of Frequency Conversion Technology

XU Jun-yd', YUMin', LONG Shi-dan®*, ZHAO Xu'

(1. School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China
2. Technical Department , Shanghai Faiveley Traffic Equipment Co. Ltd , Shanghai 201906 , China)

Abstract: The total heat load on a train includes the loads by the train body, windows, fresh air,
the human body and the equipment heat transfer, and its variation, which is related to the train
operating environment and the passengers number, was calculated. The application of frequency
conversion compressor was proposed to make sure that the actual unit load and the cooling load was
in consistency as far as possible. With the help of MATLAB, the compressor speed and the
frequency change rate in the actual circulation flow were determined according to the analysis on
the ambient temperature, solar radiation intensity, train speed and passengers number. Compared
with the solar radiation intensity, the change of the number of passengers has a greater influence on
the compressor speed.
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Fig.2 Variation of total cooling load with the ambient

temperature and number of passengers
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Tab.1 Performance parameters of the compressor
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Fig.4 Variation of load and inverter compressor rotation
speed while the intensity of solar radiation and

ambient temperature are changing
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Fig.5 Variation of load and inverter compressor rotation
speed while the number of passengers and

ambient temperature are changing
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