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Frequency Conversion Application to Condenser Fan
in Air Conditioning System for High-Speed Train
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(1. School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China ;
2. Shanghai Faiveley Traffic Equipment Co. Ltd. , Shanghai 201906 , China)

Abstract: The negative pressure on the surface of high-speed train reduces cooling air volume
successively. The average negative pressure value and cooling air volume were obtained by
numerical simulations at different speeds. The results show that the negative pressure in high-speed
conditions impacts the running of condenser fan. Larger condenser fan was chosen, frequency
conversion technique was used, and a PID control method taking condensation temperature as
feedback signal was established. The power consumption was compared between variable frequency
operation and constant frequency operation at different speeds. It is concluded that the frequency
conversion condenser fan has good energy saving effect and load adaptability at low speed. The
conclusions provide technical basis for the application of frequency conversion condenser fan to
high-speed train.
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Fig.1 Physical model of high-speed train
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Fig.2 Grid of train head and train body
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Fig.3 Surface pressure distribution on condenser fan
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Tab.1 Condenser operating parameters at
different speeds

T/ KB T JRHILE T R BEN G/

(km+h™1) i [ /Pa JE11/Pa (m3 +h™1)
50 -1.4 171.4 7703
100 -7.8 177.8 7 601
150 -20.3 190.3 7378
200 -39.4 209. 4 6 976
250 -64.6 234.6 6 329
300 -96.1 266.1 5 341
350 -135.7 305.7 3812
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Block diagram of variable frequency

Fig.4
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Tab.2 Condenser fan models and parameters
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Tab.3 Performance parameters of condenser fan
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Fig.5 Powers comparison of condenser fan
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