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ABSTRACT: Aerodynamic noise generated by the surrounding flow of a train traveling at high speed affects both
outdoor and indoor noise. This study’s goal is to develop a test method to measure and quantitatively evaluate
aerodynamic noise through pressure perturbation data on the train surface. To accurately evaluate acrodynamic
noise, it is important to separate and evaluate the compressive and incompressible pressure fluctuations mixed in
the acquired surface pressure fluctuation data. This is because the noise transmission characteristics of the two
pressure fluctuations are different. First, the installation length and interval of the microphone were determined
to acquire surface pressure fluctuation data, and wavenumber-frequency analysis was performed to separate
incompressible pressure fluctuation and compressible pressure fluctuation to obtain a sound pressure level
spectrum. Finally, as a result of comparing the test results measured in the train head and trail, It was confirmed
that the pressure fluctuation on the train head surface was greater than that on the tail.

Keywords: High-speed trains, Aerodynamic noise, Wavenumber-Frequency analysis, Interior noise
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Fig. 1. (Color available online) Train composition of
the measurement target EMU—320.
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Fig. 2. Schematic diagram of aerodynamic noise test.
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Fig. 3. (Color available online) Aerodynamic noise
test measurement point,

Table 1. Details on the aerodynamic noise test.

Target model EMU - 320
Operating speed 300 km/h
Measuring station Gwangju Stn. - Jeongeup Stn.
Data Acquisition Simcenter SCADAS Mobile
FFT analyzer LMS Testlab
Surface microphone PCB 130B40
Sampling frequency 5,120 Hz
Target frequency 31.5 Hz ~ 1,000 Hz
Measurement time 10s
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Fig. 4. Definition of microphone installation length
(Z) and installation interval (D,).
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for point P1.
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Table 2. Overall sound pressure level comparison of
total, compressible, and incompressible pressure by

surface microphone installation interval,

Comp. +

dB Tncomp. Comp. Incomp.
2cm A B C
4cm A B C
8cm A B+1.5 C-0.4
10 cm A-0.7 B+1.4 C-1.2

Table 3. Overall sound pressure level comparison of
total, compressible, and incompressible pressure by
measurement point,

Comp. +

dB Tncomp. Comp. Incomp.
P1 A B C
P2 A-0.2 B-0.4 C-0.2
P3 A-4.6 B-3.2 C-5.0
P4 A-2.1 B-0.9 C-2.4
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