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ABSTRACT

KITECH and ODS performed a study of internal and external noise prediction of the KHST test train. The
object of this study was 3 kind of cars; trailer car(TT2), motorized car(TM1) and power car(TP1) and the
predicted noise was calculated for the two different driving speeds in free field and tunnel conditions.

Data of carbody design and noise sources were delivered from each manufactures. Some of noise sources which
were not available in project team, were chosen by experiences of ODS. Internal noise level of each car were
predicted for two cases ie, at 300 km/h and 350 km/h. In addition sound transmission path and dominant noise
sources were also investigated of each section of car, which is circular shell typed part of whole carbody.

In case of TT2, the dominating sound transmission path is floor in terms of structure-bome noise and air-borne
noise. The main noise sources are structure-bome noise from the yaw-damper and air-borme noise from the
wheel/rail contact, whereas the dominating sound transmission path of TMI1 are floor and sidewall below the
window in terms of structure-borne noise. The main noise sources of TMI1 are structure-borne noise from
motor/gear unit and the yaw-damper in the free field, and air-borne noise from the wheel/rail contact and
structure-borne noise from motor/gear unit in the tunnel. Through the external noise prediction for the KHST test
train formation, the noise form the wheel/rail contact is estimated as one of the major sources.

In addition, the noise specification of sub-component was proposed for managing each sub-surpplier to reach the
KHST noise requirement. The specification provide the sound power of machinery part and transmission loss of
component of carbody structure.

The predicted noise level in each case exceeded the required limit. Through this study, the noise characteristics of
the test train were investigated by simulation, and then the actual test will be performed in near future. Both
measured and calculated data will be compared and further work for noise reduction will be continued.
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Fig. 2 Analysis program (Trainnoise) and example of
noise prediction model (trailer car: section view)

Table 1 Prediction scenarios and conditions

Open land Tunnel

Type of car Internal | External | Intemal
Power car 0 0O O
Motorized car O 0O 0O
Intermediate Motorized car x O 0
Trailer car 0O 0 0O

Train speed (km/h) Internal | External
300 0 ) -
350 @) 0
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Fig. 3 Noise distribution in trailer car compartment
during free-field driving at 300 km/h (HVAC and
pressurization unit noise is not included)
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Fig. 4 Comparison of transmission path for section 10
above the compartment trailer car while driving at 300
km/h in free field. (HVAC and pressurization unit
noise is not included)
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Fig. 8 Comparison of noise source for section 7 above
the compartment motorized car while driving at 300
km/h in free field (HVAC and pressurization unit

noise is not included)

Table 2 Overview of main prediction result for internal noise

Prediction Predicted levels Including
Condition Driving Condition disregarding HVAC/PU HVAC/PU Requirement
contribution contribution
Middle of | Middle of room L
Type of Condition Sk‘;;hd w‘ﬁ;‘“ compartment | incl. HVAC/PU ;'(':t)
Car dB(A) dB(A)
Free field 300 71 66 73 66
Trailer car Free field 330 72 68 74 -
Tunnel 300 74 72 84 73
Tunnel 350 75 73 84 -
Free field 300 73 70 74 66
. Free field 350 (5] 72 75 -
Motorized car [ o 30 B 72 & 73
Tunnel 30 77 74 84 -
Free field 300 81 82 78
Power car Free field 350 84 3 -
Tunnel 300 82 83 80
Tunnel 350 85 36 -
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Fig. 9 Sketch of sound source used for the prognoses
representing machinery and fan noise
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Table 3 Value of the pass-by level for the wayside noise
at 300 km/h

Pass-by level | Percent of total

Lagp [dB(A)] energy
Total noise N8 100 %
Rolling noise 93.1 68 %
AerMmmc noise 35 7 9%
from bogie
Pantograph noise 82.7 6 %
Fan noise 85.3 11 %
Machinery noise 83.3 7%

Table 4 Value of the pass-by level for the wayside noise

Pass-by level Laep [dB(A)]

300 km/h 350 km/h
Current design 94.8 975
Optimization level A 93.2 96.1
Optimization level B R9 9.9
Optimization level C 92.4 H.4
Limit 91.0 -

a3 AR FPA 22 29k )T &
S5 WAsE 4Ae AT Bl niste AoiHe
2 FEZo] Be AAIE 7 AFfolr) wieln Uyt
HA 0% Afols A4l sjHg 73 A9 48T Hr)
€ Re 2858 e Roe datEch

AR 9] A9 AFTe AAARF] o7 TFAEZA] go}
37} B7hs30 o289 A2%E 722 dBE Jepdth
o] Afole B oflojg W AFo] A Re=m
YEeRd

Sound-pressure level {dB(A))

-50 o 50 100 150 200

Train coordinate {m]

Fig. 11 Predicted A-weighted sound-pressure level at
stationary (current design)
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Table 5 Specification of sound power (A-weighted)

Suggested

Item Limit specification
[dB(A)]
Motor - 107 dB
Gear box | 1st & 2nd (set) - 107 dB
TP car 93 dB

Bogie T™M car -

TT car % dB
HVAC/PU (TP car) 85 dB 76 dB
HVAC/PU (TM & TT car) 72 dB, 69 dB
Pantograph 91 dB 97 dB
Transformer - 100 dB
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Table. 6 Specification of sound transmission loss [TL
dB(A)}

Frequency . Gang Front | Front
Window door .

(Hz) way window | body
315 27 22 14 32 20
63 27 21 18 28 20
125 27 23 23 30 26
250 4 37 26 31 41
500 42 50 26 38 50
1000 44 56 32 43 55
2000 45 60 36 41 60
4000 46 60 41 40 60
8000 46 60 47 47 60
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