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Wind tunnel experimental research on the effect of guide cover
on aerodynamic noise of pantograph
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Abstract: The pantograph is the main aerodynamic noise source at the top of high-speed trains, and the key to reduce the
pantograph aerodynamic noise is to properly design the pantograph guide cover. By using aero-acoustic wind tunnel test
method, the influence of the guide cover on the aerodynamic noise of high speed train’s pantograph is studied at the
speed of 200~250 km-h™. Received by far field microphones and the array, the noise spectrum, dominant noise source
positions, the intensity and the frequency ranges are given under the pantograph lifted and folded conditions. The study
indicates that the pantograph aerodynamic noise is broadband noise; the middle frequency noise sources locate at the
rear of the pantograph area near train body; the pantograph head and supporter correspond to the positions of middle
and high frequency noise sources. In pantograph lifted condition, the aerodynamic noise of the pantograph head is in-
creased by the guide cover. However, in the pantograph folded condition, the aerodynamic noise at the pantograph head
and supporter is decreased by the guide cover. The results show that: the proper design of the cover can reduce the
aerodynamic noise in folded condition, and avoid increasing the aerodynamic noise at the pantograph head in lifted
condition.

Key words: high speed train; pantograph; aerodynamic noise; guide cover; aero-acoustic wind tunnel test

0 5 &

52 L5 A G ) e T BB e A
W, ZRGTHRAELEEP &L 4~5

i BHA: 2018-04-08; &[5 HHA: 2018-05-28
EEWA: FEZEAIETRIE2016YFB1200503-04). g &
SEig 2 I H (18DZ2273300). _HIFFTEIL AA X155 H

(17PJ1409300)
TEE N BRFI(1986—), T, WIHREA, B, HF577 My s 4
RN A

BIES: £, E-mail: yigang. wang@sawtc.com

dB(A), M7 SE 3 EATAE 100 Hz~ 1 kHz Z [,
YA HA B 9 B 5 5 s AT I BE Y 6~8
OT BT AP AR GR S R, WA
(VISR AART & P N 22 A1 K PR B e 75 7K P o 2R
RSz 2 E pyoha . TRz EAE,
ZHSM Tk SH. . AL 755
PR, HA MR I A 2RI kE . KRB
BRI R B 2o T S B PEMER A E —
5 THI A& B AREAR SR I 72 A (I BT R , JT4F R
CHF R TS MR, 2L
BFEHTY . BT R A 0 T s = B



476 B

EAN S

2018 4

MRS (AT E s H ST R R R,
M B 5 M) % RERBASE L . 5
— 5 T A S I T B R PR S 3 e A1 Holmes
£ R, SURERSS B e RS s
FEABR NN BRI AR @ BT T, RS
MEANF R 2B B 253 R E BEE
Wi s T & AR BT AN [F) 5 0 1 7 B P e IR
i, RILEZSEF A, Yo ZE S5 HE T 4
P X S (Bt R, R 1 MR S
TREA PR AR, RS S U B AR T ST R
FE, Y/ TR, DLRANIAR (22 2 ke ) 1 B i 4
F o IR 0 BT BB 52 FE 5 2R G 75 TSR AIE
K EEEYEA E FEAR L, 3B THe S R
St A

AR SO A KRR 7 7, B A 4
SZH RIS 1 8 MR, AT T R EEE R 2
STETE 5 FIBE 5 I (R S B e R, 5 T
PG RSP E, ST SRS 2R
SBMERE IRAA, N IR 5 RGNS
MRS,

1 72 R v

NN o S [ By NE= S0 w1232 11 a1 D= T
M s S sl 2 AR P AT, SRR B RS
27 mx17 mx12 m, RIGEAMKEN 15m, ~NF
AW, XIS AN 27 m?, &
KGE A 250 km-h!, 7EXGE Y 160 km-h!' B THLE,
PR 5 75 4 61 dB(A)o

FRERNHN MU RE S XI5 B RS
RGPS S B 4 10 8 M04s LAY, 71 42 A
R ZAE SO HAR b, 25 R ST
A G 1 G AR R A R G A S R AL E . R
RETFZHSAET S BEHARE, FH5IRES

WE 1(a)Frw, M3 SRS mE 1b)FixR,
JRI6 I RIE 5> 74 200, 230 250 km-hl,

e p— e

() ZH SRR A (b) SULEZHL T IR
1 S H S G B 2 KGR A R A
Fig.1 The models of pantograph and guide cover in aero-acoustic
wind tunnel test
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Fig.2 Locations of testing model and far-field microphones
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Fig.3 Noise spectra of wind tunnel background and full-sealed model
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Fig.4 Noise spectrum measured by Microphone 3 in pantograph
lifted condition at 200 km-h™*
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Table 2 Far field overall sound pressure level in the pantograph
lifted condition at different wind speeds
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Table 3 Far field overall sound pressure level in the pantograph
folded condition at different wind speeds
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