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Structural Optimization and Vibration Characteristics Study on the
Air Conditioning Ventilator of Suburban Train
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( CRRC Qingdao Sifang Co., Ltd, Qingdao, 266111 )

[ Abstract] Aiming at the abnormal sound problem of the air conditioning ventilator of an suburban train, the structural strength
of the ventilator is analyzed and optimized through simulation calculation and experimental verification. At the same time, the
vibration characteristics of the air-conditioning ventilator on the suburban train under different working conditions and the vibration
characteristics of the ventilator before and after the structure optimization are studied. The results show that the vibration amplitude
of the motor fixing frame of the ventilator has little relation with the running speed of the train and the stable working condition of
the ventilator, and has great influence on the start-up of the ventilator, and the vibration of the motor fixing frame of the ventilator

decreases obviously after the structure optimization. The research results of this paper can provide reference for the strength design

of air conditioning ventilator for rail vehicles.
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Fig.1 Layout of main parts in air-conditioning unit
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Fig.2 Motor and spiral case fixed structure
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Fig.3 Optimized structure
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Table 1 Material performance parameter of ventilator
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Table 2 Simulation results
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Table 3 Test loading conditions
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Fig.7 Lay out of measuring point
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Fig.8 Maximum vibration test curve of ventilator under
stable working conditions
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Fig.9 Maximum test curve of ventilator in over-phase and
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