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Characteristics of interior noise of a
Chinese high-speed train under a
variety of conditions
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Table 1 Test conditions of the interior noise

Case Coach Speed (km/h) Track Line Direction of TCO1
260/280/300/310
1 TCO1 320/330/350/385 Slab On the ground surface Head/End
2 TPO3 200/250 Ballast/Slab On the ground surface Head
3 TCO01/TP03 300/350 Slab On the ground surface/In a tunnel Head
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A pl;roach of data processing

Measured data of the interior noise
Test condition Different speeds Different tracks Different lines
| I I
Type of coach TCO1 TPO3 TCO1 & TPO3
Analysis method Overall SPL analysis, frequency analysis, and area contribution analysis
Relationship with speed Effect of track Effect of tunnel
Effect of aerodynamic Effect of pantograph Frequency characteristics
Result | |
Frequency characteristics Frequency characteristics
Area contribution Area contribution

Fig. 4 Approach of data processing (SPL is sound pressure level)
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Fig. 8 Sound pressure contribution at different speeds (as
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Fig. 7 Comparison of the interior noise in the VIP cabin
between TCO01 as head car and end car (350 km/h)
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Fig. 12 Area contributions in 1/3 octave band spectrum in
the VIP cabin: (a) overall source spectrum; (b) area con-
tributions in different 1/3 octave bands
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Fig. 13 Interior noise levels on different tracks

Fig. 15 Noise source identification result at the coach end of TP03 (50-5000 Hz)
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Fig. 14 Interior noise spectrums on different tracks at
points N4 (a) and N6 (b) (250 km/h)
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Fig. 17 Area contributions in 1/3 octave band spectrum at

the coach end: (a) overall source spectrum; (b) area con-
tributions in different 1/3 octave bands
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Conclusions

@ Effect of train speed on interior noise: whether TCO1 is used as head car or end
car, the interior noise characteristics in the VIP cabin are more related to
acrodynamic noise. The main sources are located on the roof and the floor.

@ Effect of track types on interior noise: differences in interior noise between the
slab track and the ballast track are train speed dependent. The higher the speed is,
the smaller the difference is.

@ Effect of tunnel on interior noise: sound reflections are created when a train runs
in a tunnel, increasing interior noise to some extent. The effect of tunnel on the

interior noise 1s more important for the middle coach than that for the head coach.
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