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Analysis of Interior Noise of High Speed EMU by using SEA
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ABSTRACT

In this study, interior noise of the high speed EMU was estimated by statistical energy analysis (SEA)
method. Based on the data measured at a distance of 25m from a running train, exterior noise of the running
train was calculated. And then it was designed as noise sources in VA ONE, a commercial software of SEA.
coupling and damping loss factor of high speed EMU studied in previous studies is used. The interior noise
of the train was estimated for a open-land section. The analysis of interior noise of HST in the tunnel section

will be estimated through same method.
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9 b aEAE Akl Brjeh AESelA e FE Tl AgdS A AFA FE AT
A3 AHESATEY o] dolE e F8 F9 dxe AAl ¥ 289 74 Fusd 2859 3W &Y
ow 7HHE 7 BES] HYS AT 4 A5 AAA ¥ AgSs S 24 A5 A A
of FoFH AgS AESIEE ATk ¥ 13 Zo] F 6719 AAMA 2SS FAST F 350km/h
S22 A A Y. #4FE Total acoustic power #% 3 SPL # & o83t 24 1o st AlEd o]
A A A AR = e 299 Acoustic power levelS AANEATH # 1S TE BEAA 3&AE
2kgFe] ®7I9p AFrse] 7 Fuaed dA ASEE UEUH, 3 28 7 A5 XA SAE

¥ 1 Three point noise sources model of bogie and gap
7k 299 Acoustic power 4AHE 22 T 2

Power = Total acoustic power level — 10logla/b] 1)

3 1 Total acoustic power of bogie and gap
Octave 125 250 500 1000 2000 4000 total
Acoustic power dB (lin) 118 115 113 112 109 108 121
3% 2 SPL Level of noise source points

S11 S12 S13 S21 S22 S23(7| £)
SPL 110 110 115 100 103 97
SPL H| 20 20 64 2 4 1
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350km/h & @2k tizk Ateleo] B7I7F 59 FFA ey & AFoAeE iz 1did ®27]7F 2704 a)
e = 8 2AE AHHE AES a8E] Yste] BUIEEY Asdd st B 24E
Bz 57 B9 o8 gl )] HolH WHEH 2gEA 3 dBE FASGG ¥ 3 4 12 E
2 sto] A= B71eF k= A9 SEE d PWL g2 YERT
¥ 3 1/1 octave PWL Level of sound source points

Octave

125 250 500 1000 2000 4000

289

S11 1136 1106 108.6 107.6 104.6 103.6
s12 1136 1106 108.6 107.6 104.6 1036
Si13 1186 1156 1136 1126 1096 1086
S21 100.6 976 956 94 .6 91.6 90.6
S22 1036 100.6 98.6 a97.6 94 .6 93.6
S23 97.6 846 926 916 88.6 87.6

212 AE-HLY 74710 2%
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Bl &g gt 2598 FrHH oz A AE-dd 252 7€ 300 km/h 22 T3}
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a9 2 Measurement of outer noise

972



3% 4 A Comparative table of noise sources to the 25m point

63 | 125 | 250 | 500 | 1k | 2k | 4k | O/A (dB) |O/A (dBA)
9281869 83 | 852856859816 95.8 91
9251|844 1822822778846 81 94.5 88.3
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sto] 350km/h £ =l A9 SPL #< 1/1
S& 7k we AEad F 4 1 SPLoc10logo®
2. @9 Hold S A= WS ol&dte Im T PWLS 1/1 S8E HE A&
Gejdeld @A AdE 4 0 PWL = SPL+ 10log (h)—10log A

h: dx¢} =424 xlole] Az

Af : Z3AR Aake] AR, 24 Abole] 4w el

s Y Y Y s N s s s s s J s s s Y s Y s s

19 3 Analysis method of PWL by unit length

3.tz AolE aefste] 10m AololA o] PWLS 4

i 5= 919 RS EWE AME AE-dde 71A7IQ) el g PWLgkel

¥ 5 1/1 octave PWL Level of wheel-rail noise

PWL 125 250 500 1000 2000 4000
HE-yeLLr8 113.2 110.9 110.9 106.4 1134 109.7
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b) far sound noise point from measure point

23 4 Modeling of noise source (Cross section)
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27} EASkE  Interior-1, Interior-49F S0l ®&Fdte e FYd 4ol Y= Interior-2,
Interior-3%, & 93 WS 4719 cavity2 TAHES 2dysdtt© 19 55 VA ONEolA =4

9 A BY BAY n5AERFS welE

RS pus

974



a9 5. SEA analysis model of a high speed train
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D&H =2 coupling loss factor®} damping loss factor= @ oA A3 2
tl. coupling loss factor= ZEIAFA] Alg W LS o] &elo] HAls|AS &3 Ay
1931, damping loss factort= KHST dxtellA A ek A|7H& o] &3to] Axtg Aas Al
st 19 62 Y b nEHLE A Au &5 A Al AFEE coupling loss factor(TL)S
Ho]FEm D 09 78 ZA3ste] 1 A HE o] &3te] A4S damping loss factorg ®oj &t ?
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29 6 Transmission loss of HST
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13 7 Damping loss factor of high speed train
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1% 8. Result of interior noise of high speed train
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23 9. Overall sound pressure level: single-vehicle unit
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