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Abstract

Based on literature data and field test results, the near field noise characteristics and vertical
source directivity of high speed railway and high speed electric-magnetic suspension (EMS) mag-
lev are compared. The results show that the near field noise characteristics of high speed EMS
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maglev and high speed railway are quite different due to their different driving mechanism and
noise source composition. In the near field position at the height of the line or guide way, the noise
of the high speed maglev is less than that of the high speed railway. With the increase of traffic
speed, the main energy of noise radiated outside the maglev line moves to the high frequency, and
the increase rate of high speed maglev noise in the high frequency range is greater than that of
high-speed railway. The comparison of vertical source directivity shows that aerodynamic noise is
the main source of high speed maglev under the condition of high speed driving.
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X T R 2 B 7 AT MR AT U T RIBRIE T T, B R O R R,
TSI R T () R e PR s, T AR 5 DT 0 P IR W ST A A Rl A AR L
F T I BR AN E AN AT RF ANR], 2 (e RS A AR K X, B0 v Tk i 1) 4 g 7 2 5 1
% HARESEEE T EET . @ TR T R R R R R I A IR, PO S s R
2R AR R P BRI 5 5%

HAT, O 1% 5 w7 U 78 8 22 FE 5474 F Emsland REVFARIRZE A i AR /R TG 263047
5 [E 1 H i Rk 4% A 1 )R 25 HE Hanson 57E 2001 4:~2002 £E 37550 1 48 [F Emsland #4752k L 100
km/h~400 km/h ] TRO8 51| ZE1& 4TI [ A Y8 S AN R BE B8 A0 75 7Kk, AR 74N S 5L, IREE LS. IRE S
By FFRFPEEARFR SR LT S S PP B U M A RRAE 1] X =2 55T iR
ek, TEREESLRIR 35 m A TFIE T IRIEME AR, LA T 41 4 5200 R B8 TR IS () 5 TR 2] I ST Xd
MGHETR4R, TERERTF IR AL R FIRE B REET 30 m AbiEAT T M AU, SRATX M7 B 1 75 R [3]. BXER
YT BRI LR, EREHUE L 35 m, 45 m A1 50 m ARTAR T I R R, SR T I RT R Tu Lk
) — e S FER A (4], DA TSR0 B N 430 km/h,  EFXFIE 600 2 HLH Gl pEE . dkis St
1T 1 MR A 2R B0 PRI EUE 7 B 7T, I F8 M U A R R 400 5, DA A 5 S Rt ST 1
W IR, A S5 ], 7R ARSI 5T, 2019 KA TB 10630-2019 CHATF 2R % HAFRHEAT))
YIRS T S R R 0 B 1 7S R 6]

E A s P R 7T T, TR E A R LR K R E gk R e B M &, ERE
FMEEIE T R ARG IR TAE . SR U BN R G 7 1 ek i e 7 s DR X
AR, FIFHAEFEEERFESITERE 7 — R0 s 2k B e R 5 A AR, R4S 1 ok s g 5 Yl Ak
FRPE DUBRE AN SRR VR 7] HH OIS T = T Bk 2 e P U R I M2 SR, TR\ 23T W 7 U ) o AT
MEE, FEHFIZALL 300 km/ h B84THT, 5HLIX RS (5 48%, ZEAR T (5 25%, A it g/ 1 73%,
X v R S e P R S AR (8] AT R T I MIRSE A, PR 1 ik e 7S VR R R S A AT
Fi, FRRE TR B T sk R DR R R A B SR AT [0] . Hp E B IE R 20 U B S T Ak
VEHERMNA S A 25 5, W 1R AR S TR GO S AL,  FE A ISR S W [ 10],
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INFFIRAR K e T RT3 37V P A A K 7 MR AR R AEL, A5 1 TB 10630-2019 (R
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Figure 1. Microphone array from B & K, Denmark
B 1. % B & K AR AR

3. B AR S AT
3.1. ESSRMT

SRR R AR T I A (R P A AR I ] 2 Fs. BRI 2 RIAE, WS R A e R AR
B8N AT B 1) i 1 A L ot 5 S A 38 o T AR K o

oA 4T 428 M 200 km/h G0 2] 250 km/h B, B A TEELE 500 Hz. 1000 Hz A1 2000 Hz A B &1
WK 456 TR BIMRREE BT vl 7, P A X Fh ARk A S5 DR AT B A2 DR O o 3 R v A AR A 7 B i (491 Gl
200 km/h LA, BEIFRSGHE SR FERE SH, MBI, 54 /YR mE sy
T A5 75 ek Sfe bk 7 T2, 47 ZE 8B M 200 km/h 390 F] 250 km/h B, BAVE R RIZEAD L AR ST R, S0
AR 5

DOI: 10.12677/0jtt.2023.121002 10 AR


https://doi.org/10.12677/ojtt.2023.121002

T 5

100+
1 °
90
804
g i
B 70
3
% 60 -
o T —e— 150km/h
i . —A—200km/h
50 4 —w—250km/h
| —4—300km/h
40 —%— 350km/h
N —&— 400km/h
1 —0— 430km/h
30

— T 1 T T T 1 T T T T T T 17
315 63 125 250 500 1000 2000 4000 8000
P /Hz

Figure 2. The frequency spectrum of sound pressure level in the near field of
the high speed EMS maglev
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Figure 3. Time course of high speed railway at near-field measurement points
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Figure 4. Sound pressure level spectrum of high speed railway at near-field
measurement points
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Figure 5. Near field sound pressure level amplitude of high speed railway and

high speed EMS maglev
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Figure 6. Near field sound pressure level spectrum of high speed railway and high speed EMS maglev

& 6.

RV AW PR YA T B g D4 6.5 m 2k

=}
1G]

TR I 10 3 i) P R i AR R AN A YR

=]

5]
(ERUE /SNy o8 S

FURE T DX skt 7 Y A T e rp O LT DAL 0.5 m Ak,
BRAEAL B AL, MWEIRRATLLE Y, BEE A I3,

oA RO, 1

SRS T AR R S DR 5

%‘

R 1) 3 [7) 7 A T

=]
=]

S RER & RS,

e

SR SEAER, DT

LA

=n
=]

PR 73 AT I o IX M 5 — 5 T i B
Ikl ey SE S-S b /T

4. &

T [ VAR AT R, A3 DA T 4648

T PRSI S M P AR A DA S
TR S (1 D) I AT FER R 0 7 VI RSN [

[E3ES

B ER B MR

B E

AL A G R AT BB XA

H&

7

L

A 5 BT R Bt BT A R U it

=]

1G]

1) HTHES

13

DOI: 10.12677/0jtt.2023.121002


https://doi.org/10.12677/ojtt.2023.121002

—a— 100km/h
—e— 150km/h
—a— 200km/h
—v— 250km/h
—— 300km/h
—«— 350km/h
—»—400km/h
—*— 430km/h

-4 - 270

(a) Fey RS (b) RIERLT

Figure 7. Directivity of vertical sound source in high speed railway and high speed EMS maglev with constant conductor
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