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EXPERIMENTAL STUDY ON INTERIOR PROPAGATION OF NOISE AND VIBRATION
CAUSED BY EXTERNAL FLOW AROUND HIGH-SPEED VEHICLE

LI
Noboru YAMANO
REHE  #EIT
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Among the aerodynamic noises generated by railway vehicles running at high speed, the noise generated by
the structure on the roof not only affects the environment along the railroad tracks outside the vehicle, but also
propagates inside the vehicle, damaging the comfort of the cabin. Interior noise is a combination of flow-induced
aerodynamic noise propagating acoustically and structural excitation caused by pressure fluctuation due to wake
vortices around the structure, and these two phenomena have not been investigated quantitatively.

In this study, the effects of aerodynamic noise generated by structures in the airflow on the acoustic
environment inside the vehicle are experimentally investigated using a small low noise wind tunnel from the

viewpoint of source and propagation characteristics, and practical modeling of those effects is attempted.
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Fig. 1 Small low noise wind tunnel [2]
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Fig. 3 Arrangement of obstacles [3]
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Fig. 4 Measurement points(microphone)
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Fig. 6 1/3 Octave band spectra of interior sound
pressure level (Lso1)
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Fig. 7 1/3 Octave band spectra of outside sound
pressure level (Lsos)
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Fig. 8 1/3 Octave band spectra of top plate
vibration acceleration level (Lvo1)
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Fig. 9 1/3 Octave band spectra of interior sound
pressure level (aluminum top plate)
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Fig. 10 1/3 Octave band spectra of interior sound pressure
level (acoustic transmission top plate)



Table.2 Transmission loss of top plate

Frequency[Hz] | Lsos[dB] | Lsoi[dB] | TL[dB]

80 53.0 44.3 8.7
100 46.3 40.8 55
125 44.7 33.9 10.8
160 44.4 40.8 3.5
200 453 36.8 8.6
250 43.9 32.3 115
315 44.7 32.7 12.0
400 45.3 31.4 14.0
500 45.7 31.6 14.1
630 42.6 28.4 14.2
800 42.8 28.9 14.0
1000 40.7 26.7 14.0

Table.3 Calculated sound pressure level due to top plate

vibration
Frequency[Hz] | Lsos[dB] | Lsoi[dB] | Lsv[dB]
80 53.2 45.9 14
100 44.9 41.6 2.3
125 42.4 43.4 11.7
160 44.3 49.2 8.4
200 47.6 45.4 6.4
250 46.6 43.1 8.0
315 475 44.4 8.9
400 49.3 43.8 8.5
500 48.5 42.4 8.0
630 49.4 39.2 4.0
800 50.8 38.9 2.0
1000 52.6 37.0 -1.6
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Table.4 Top plate vibration acceleration level (160Hz)

TYPE | Lyoa(dB) | Lyoa(dB) | Lvos(dB) | Lvoa(dB) [ Lyos(dB)
RE_ W80 | 96.9 91.8 94.3 94.2 925
RE_W160 | 926 88.1 94.3 97.7 92.9
80
| <RE_W80 —-RE_W160 |
_70
o
=)
3 60
>
3
50 :
S ——
2 40
a
B30
=}
Q
20
10

80 100 125 160 200 250 315 400 500 630 800 1000
Frequency[Hz]

Fig. 11 1/3 Octave band spectra of interior sound
pressure level (Lso1)
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Fig. 12 1/3 Octave band spectra of interior sound
pressure level (Lso1)
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Fig. 13 1/3 Octave band spectra of top plate
vibration acceleration level (Lvo1)
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Fig. 14 1/3 Octave band spectra of interior sound
pressure level (Lso1)
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Fig. 15 1/3 Octave band spectra of interior sound pressure
level (Lso1)
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Fig. 16 1/3 Octave band spectra of top plate vibration
acceleration level (Lvoi)
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Fig. 17 1/3 Octave band spectra of interior sound pressure
level (Lso1)
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Fig. 18 1/3 Octave band spectra of top plate vibration
acceleration level (Lvoy)
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