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A Study to Estimate the Emitted Sound Power from the Rolling Stock
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Young Yeob Lee - Jae Chul Kim - Hi Sung Lee

Abstract Generally, sound power is one of the most significant factors to predict and assess noise from sound sources.
However, many researchers developed indirect methods to calculate the sound power with noise level because it is impos-
sible to measure sound power directly while a train is running. In this paper, we propose a method to estimate sound power
generated due to wheel/rail interaction and propulsive equipment from the measurement of noise emitted from rolling stocks
and verify the estimation method by comparing with the other sound power estimation formula. We also analyze the sound
power of rolling stocks which are operating in domestic lines such as EMU, Mukoonghwa, KTX using the method proposed
in this paper.

Keywords : Railway noise, Sound power, Rolling noise
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Fig. 1 Calculation model for noise source of rolling stock
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Input values

- locations of source and
receiving point

- speed and length of train

- distance between source
and receiving point
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Calculation of noise directivity

2
[lj cos” 6, (70, 1, 2)
T
7=0 : Spherical type

r=1 : Cosine type

rn=2 : Dipole type
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Determination of K values

p2 (measuremet)
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K= 5
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l

Calculation on characteristics
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l

Comparison of calculation
and measurement results

&

Measurement results of
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Fig. 2 Flow chart for calculation of noise radiation characteristics
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Table 1 Microphone locations of train type

Distance EMU Mukoonghwa KTX Remark
A 10.7 m 20 m 25 m
B 5.7m 10.8 m 15m
C 0.87 m 1.2m 1.2m
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Fig. 4 Comparison between calculated and measured results (type
train : EMU, speed : 75km/h, distance : 10.7m)
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Fig. 5 Comparison between calculated and measured results (type
train : Mukoonghwa, speed : 135km/h, distance : 20m)
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Fig. 6 Comparison between calculated and measured results (type
train : KTX, speed : 300km/h, distance 15m)
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Fig. 7 Calculation results of sound power for each type of train
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Fig. 8 Calculation results of sound power for Mukoonghwa train
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Fig. 9 Calculation results of sound power for KTX train
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