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ABSTRACT

The air-conditioner for railway vehicle should have vibration durability in order to operate nor-

mally in vehicle running situation. KS R 9144(vibration test methods for railway vehicle parts) is

used to verify the vibration durability. The specifications of compressor, condenser and evaporator for

air-conditioner in railway vehicle are standardized, but the shape and structure of pipe lines are not

specified. Because the air-conditioner handler produces the pipe line arbitrarily, sometimes the pipe

line is broken during the vibration durability test. In this research the cause identification and sol-

ution of pipe line breaking problem in during the vibration durability test were studied for air-condi-

tioner of railway vehicle(diesel multiple unit). It was found that the natural frequency of pipe line is

related to the pipe line breaking by experiment. A new pipe line shape was introduced by using

FEA in order to avoid the resonance. The prototype new pipe line was applied to air-conditioner and

the natural frequency was measured by experiment in order to verify the resonance avoidance. The

vibration reduction of air-conditioner with new pipe line was reviewed by comparing to the air-con-

ditioner with original one.
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Fig. 1 Broken part of pipe line
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Table 1 Vibration durability test

Direction Exciting acceleration Exciting frequency Test time(sec) Remark
o ) Longitudinal natural freq. 1,800 Resonance
Longitudinal 13.7 m/s
10 Hz 5,400 Non-resonance
) Lateral natural freq. 1,800 Resonance
Lateral 13.7 m/s
10 Hz 5,400 Non-resonance
. N Vertical natural freq. 3,600 Resonance
Vertical 13.7 m/s
10 Hz 10,800 Non-resonance
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Fig. 3 Frequency response function
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Table 2 Physical properties of the pipe

Density 8940 kg/m’
Young's modulus 110 GPa
Poisson's ratio 0.33
Tensile yield strength 0.251 GPa
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Table 3 Natural frequencies of pipes(Hz)
Original Modified pipes
Direc. :
pipe (a) (b) (©)
Lateral(x) 9.7 11.3 13.4 7.1
Longitudinal(y) 9.7 11.3 20.2 7.1, 9.5
Veritcal(z) 9.7 11.3 134,202 7.1, 95
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Fig. 7 Comparison of experimental FRFs
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