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Effects of Raising Train Speed on the Performance
of Its Air-conditioning Unit
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2. College of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: With further improving the speed of high-speed train, the air flow on the train’s surface
is altered. The operation condition of its air-conditioning unit is also changed, which at last, will
affect the performance of the air-conditioning unit. The air flows on the surface of high-speed train
in different conditions were simulated by using the software of FLUENT. The distribution of the air
pressare on the surface of high-speed train and the pressure values at its specific locations were
obtained. The effects of raising the train speed on its air-conditioning unit’s operation parameters,
like the pressure of condenser fan, condensing air volume, condensing temperature and
refrigeration coefficient were analysed. The conclusions provide certain theoretical basis for the

optimization design of high-speed train’s air-conditioning.
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Fig.1 Physical model of high-speed train
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Fig.2 Calculated domain of the model
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Fig.3 Grid of the train body
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Fig.4 Pressure distribution of the external airflow
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Fig.5 Pressure of roof at different locations

under variable conditions
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Fig.6 Curve of the negative pressure at condensing
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Fig.7 Fan performance curve
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Fig.8 Curve of condensing air volume and speed
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Fig.9 Impact of speed on the condensing temperature
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Fig.10 Pressure-enthalpy diagram
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Fig.11 Impact of speed on COP
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