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An interior noise characteristic analysis of Busan Metro Line 3

OFZF9-1 * S » Bl Fwx ¢+ 71 Dok o O] sk

Chan-Woo Ahn, Do-Kwan Hong, Geun-Jo Han, Hyeon-Uk Gang, and Kwon-Soon Lee

Key Words : Interior noise(2d W45), Busan Metro Line3(FAF =AJ- %= 3 341), Squeal noise(Z=#H A ),
Active Noise Control(s&42A¢)

ABSTRACT

This paper deals with the correlation between the interior noise and the floor vibration of the train from rolling, impulse and
friction in Busan Metro line 3. The correlation is verified by sound and vibration measurement causing friction between the
railway and the wheel. If ANC(Active Noise Control) system can reduce 5 dB in below 500 Hz, the sound pressure level of the
whole band pass can be reduced about 1.8-4.8 dB in squeal noise. Curve squeal noise is the intense high frequency tonal that can
occur when a railway vehicle transverses a curve. The frequency range is from around 500 to almost 20,000 Hz, with noise levels
up to about 15 dB in curve.
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Fig. 2 The measurement position

Table 1. Equipments for measurement and
analysis
Equipment Model Spec Use
FET B&K3560-C 4ch. | Analyzer
Analyzer
Microphone B&K4189L001 | 4ea
B&K4189A021 | 4ea
Accelerometer | B&K4514B002 | 4ea
Sound Level RION NL-32 lea
Measure
Meter RION NL-21 lea
Tri—axis
vibration RION VM-54 lea
meter
Tape recorder | SONY PC204A | 4ch.
Data recorder RION DA-20 4ch.
Tovel Recorder
RION LR-04 Zea
recorder
Nexus
Nexus Conditioning 4ch. Amp.
Amplifier

Table 2. The characteristics of measurement
point and lists of equipments
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No. Equipment Features
1,4,8 Height 20cm
3,6,9 Mi b Height 120cm

icrophone
7 P Outdoor wheels
15 Outdoor inverter
level
10, 11 Sound leve Flat Mode
meter
2,12,
13. 14 Accelerometer
- - Bottom
Tri—axis
5 . .
vibration meter
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Fig. 3 Location of microphones
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Fig. 4 Equivalent sound level, max. sound level,
median sound level of metro line 3
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(b) Mandeok to Minam
Fig. 6 Vibration acceleration level
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(a) Measuring position number 8
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(b) Measuring position number 4
Fig. 7 Time signals from Daejeo to Sports park
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Working : Input : Input : CPB

Cursor Values
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%= 5000 Hz
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Status
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Averaging time: s
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(a) Measuring position number 8

 Autospectrum(Signal 4} - Input

[dB/20.0u Pal Autospectrurn{Signal 4) - Input
put : Input : CPB

Cursor Values
¥ = 69.9 dB/20.0u Pa

X =5000Hz

Start = 17,78 Hz
End = 446,7 Hz

Status
2010-08-10 15:55:14, .‘IB
Averaging time:
Overload: 0.00 %

Delta
Sumn = 90.8dB/20.0u Pa
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(b) Measuring position number 4
Fig. 8 1/3 Octave analysis from Daejeo to
Sports park
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Table 3. Overall of Daejeo ~ Sports park
according to frequency range

Frequency . Whole
Location Low High Band
. 1 91.2 74.9 91.30
Height 2 90.8 | 764 | 90.95
20cm
3 93.3 75.8 93.38
1 90.6 73.0 90.67
Height
120em 2 90.2 72.8 90.28
3 90.8 73.8 90.89
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(a) Measuring position number 8
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(b) Measuring position number 4

Fig. 9 Time signals

Autospectrum(Sianal 3) - Input E'lE”E
[dB,/20.0u Pal

Autospectrum(Signal 3) - Input Cursor Values
Working : Input : Input : CPB Y =828 dB/20,0u Pa

X =500,0Hz

Start = 17,78 Hz
End = 446.7 Hz

Status
2010-08-04 13:43:40,529
Averaging time: I3
Overload: 0,00 %

Delta
Sum = §9.4dB/20.0u Pa

20
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(a) Measuring position number 8
EEX
Autospectrum(Signal 2) - Input Cursor Values
‘Working : Input : Input : CPB ¥ = 82.0dB/20.0u Pa
‘ A =500.0 Hz

Start = 17.78 Hz
End = 446, 7 Hz

[dB,/20.0u Pal

Status
) 2010-08-10 16:11:55,310
Averaging time: 1s
Overload: 0,00 %

Delta
Sum = 88,8dB,/20,0u Pa
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(b) Measuring position number 4
Fig. 10 1/3 Octave analysis from Mandeok to
Minam
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Table 4. Overall of Daejeo ~ Sports park
according to frequency range

Overall (dB/20.0uPa)

Frequency
Location

Low

High

Whole
Band

89.4

90.4

92.94

Height
20cm

88.8

89.5

92.17

88.3

89.9

92.18

87.5

88.8

91.21

Height
120cm

88.9

89.0

91.96
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