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Reducing the Interior Noise of the Korean High—speed Train Using
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ABSTRACT

The interior sound pressure level of the Korean high-speed train(KHST)

is predicted by

geometrical acoustic method. For the purpose of assuring the prediction of interior noise of KHST by

the geometrical acoustic scheme, calculated sound level values of the Korean train express(KTX) by
identical geometrical method are compared with measured values of KTX prototype vehicle by
experiment, Contribution of individual sound source of KHST wvehicle into the interior response

positions is calculated and sound sources are classified in influential order. Hence, it is reasonable

approach to reduce sound power of most contributing noise source first. Sensitivity of the interior

response position's sound pressure level(SPL) with respect to train wall sections’ transmission loss are

carried on and acoustically sensitive spot is identified, for example window area for passenger cabin

case. Those contribution and sensitivity analysis results are suggested to design quieter train

efficiently.
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Fig. 1 Acoustic model of a passenger cabin
TT4, with major sound sources.
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Table 1 Noise sources for KHST

Sound source | Sound power level
classification {unitioverall dBA)
Traction motor + Reduction
. 125
unit
Motor bentilation grid 115
Gear box unit 125
Motor block 107.6
Rolling noise 124.3
Aerodynamic nzcnse (apply 1072
for m®)

Table 2 Transmission loss of KHST passenger
vehicle (dBA)

Classification value
Roof STC 45
Side wall STC 47
Side window STC 36
Floor STC 47
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Fig. 2 Geometrical acoustic model of the rever-
beration-reverberation rooms.
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Fig. 3 Comparison of sound pressure level in
receiving room by geometrical method
with experiment,
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Table 3 Comparison list of sound sources and
overall TL values for KTX and KHST
passenger vehicle

» Sound sources
KHST : refer to table 1

KTX : KHST sources

+ pressurized equipment

* Transmission loss of floor

KHST : 33 dB above bogie
42 dB at the center region
KTX : 40 dB all over the floor
» Transmission loss of window
KHST : 31 dB
KTX :30dB
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Fig. 4 Comparison of prediction and measurement
results of the KTX passenger vehicle
running on open field. Prediction result of
KHST passenger vehicle is also included.
(note : --- interior noise target value of
KHST)
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Fig. 5 Interior SPL wvalues of TT4 and com-
paring with experimental data of KTX of
tunnel-running condition. (--- interior
SPL target value)
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Fig. 6 Indoor SPL wvalues of TM5 running on

open field, and inside tunnel(--- interior
noise target wvalue on running open
field) (—-—- interior noise target value on

running inside tunnel )
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Table 4 Contribution of sound source at central
location for TT4 and TM5

Sound source Passenger car | Motorized car
(TT4) (TM5)
Aerodynamic noise 71 % 40 %
Rolling noise 23 % 21 %
Air conditioner 2% 1%
Traction motor N/A 4%
Reduction unit N/A 17 %
Gear box N/A 17 %
etc. 4 % 1%

Table 5 Sensitivity results of interior SPL values
of TT4 and TM5 with changing TL
values of acoustic boundaries [unit

dBA/dB]
cassification Passenger car | Motorizes car
(TT4) (TM5)
Roof 0.03 0.3
Side wall 0.15 01
Floor 0.05 0.27
Partition 0 0
Side window 0.65 0.5
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