O mhsNiEsziE =

URBAN MASS TRANSIT

2025 &

HRMLBRA L F R EAHES £

&

%=

(R RUH BRI R 22 W], 210031, R AT)

M E (BWIMERARAAECEFNR AT E D &)
2, AT ERN A E B AT N E K, B A S KA
BHRERET A, KT HREERERA L FERS
BATHE LW EI N, 9 R RAF Oy = M fe, Fot LT R &
ERFEFFRMAAR, [HiE]ET FE(HRIT)-SEA(Lif
B ik R B SEA A AR F FRGFHATE
WEFEFREHTMN, ETHREIMER, EEFTEHN LR
SMEL, R EMX ER TR GFRTRAGE RS E
EREFRRMTAR. [BERERERINTEFFNERE,
7l % 4 100 km/h 4B AT TIHT, F A% E A2 %I E
FEX, ZARFEMTERE L2 mEsd, TEFRAR
W, AR E X E R TR Aok XX AR N
EH, AR EATERER, THEAEM 2. BH3
Wt A = & 4RI #RFH3.3dB 5.1 dB, #3t—F A
WEE, THEAM A FBMS it G E &2 547+ 4.3 dB
A16.4 dB, % &AM £ SRR B T %, R B
ENRFREBRENEFREER,

KR HIEF; mEEHMAG BETE

FESES  U270.16

DOI:10. 16037/j. 1007 - 869x. 2025. 05. 045

Noise Reduction Scheme for High-speed Low-
floor Tram Seating Areas

PAN Minkai, CHEN Yunsha

( CRRC Nanjing Puzhen CO., Ltd., 210031, Nanjing,
China)
Abstract

tion scenarios of low-floor trams, new high-speed low-floor

[ Objective ] With the increasingly wide applica-

trams have emerged to meet the market demands for higher o-
perating speed. To ensure that high-speed low-floor trams can
maintain good noise performance while increasing the operating
speed, it is necessary to carry out research on the optimization
of the whole vehicle noise scheme. [ Method] Based on the
FE (Finite Element)-SEA ( Statistical Energy Analysis) me-
thod, a SEA model of the whole vehicle is established, and the
vehicle interior noise is simulated and predicted through acous-
tic software. Based on the simulation and prediction results,
combined with the actual structure of the under-vehicle space,

a noise reduction scheme for the seating area is proposed, a
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sound insulation simulation calculation and an optimization re-
search on the whole vehicle noise scheme are carried out. | Re-
sult & Conclusion] In terms of the whole vehicle interior
noise, when the train is running at a constant speed of 100 km/
h, the interior noise does not meet the requirements of the de-
sign target. The maximum noise value is located at a height of
1.2 m in the middle car, and the main sound source comes
from the wheel-rail noise, and the sound energy is transmitted
into the carriage mainly through the gangway floor and the bo-
gie areas. By optimizing the angle of the stiffener plate and the
thickness of the panel, the weighted sound insulation amounts
of Profile 2 and Profile 3 can be increased by 3.3 dB and 5.1
dB respectively. If the panel thickness is further increased, the
weighted sound insulation amounts of Profile 4 and Profile 5
can be increased by 4.3 dB and 6.4 dB respectively. Based on
the optimization scheme of the profile parameters and the floor
section, the optimized vehicle interior noise can meet the re-
quirements of the interior noise limit.
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Fig.1 SEA models of head car and middle car
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Fig.2 Schematic diagram of the interior acoustic cavity

subsystem division of the whole vehicle
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Fig.3 Schematic diagram of sound source layout
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Fig.4 Cloud map of interior noise under the vehicle operation

condition at a constant speed of 100 km/h
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Tab.1 Noise in various areas inside the vehicle at different

heights from the ground

P ALK IR/ R A R X
P 1T 5 JEE/m dB(A) dB(A)
1.6 82.3 84.8
1.2 83.5 85.7
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Tab.2 Optimized parameters of the floor profiles and the
weighted sound insulation amount in the seating

area

EHRE AR TERE fitde SR/ TR

AR BE/mm  J¥/mm  JE/mm  ff/(°) mm  HE/dB
JE A 2.7 2.5 3.5 42 50 36.4
KL 2 4.2 1.8 2.0 55 50 39.7
It 3 4.2 1.8 2.0 60 50 41.5
TUHF 4 3.3 2.0 4.3 55 50 40.7
kL5 3.2 2.0 4.3 60 50 42.8
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Fig.5 Schematic diagram of cross-sections of Profile 2 to
Profile 5
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Tab.3 Parameters of noise reduction scheme for the

middle car floor section
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Fig. 6 Comparison of sound insulation amount spectra before

and after the middle car floor optimization
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Tab.4 Noise simulation results in the floor section of the

middle car seat area before and after optimization

Bemporge B EE/m PRGBS /AB(A)
1.6 74.2
BIKE S Jige
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1.6 74.7
JERIRE 5 5
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Tab.5 Parameters of noise reduction scheme for the floor

section in the head car seating area
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Tab.6 Noise simulation results before and after

optimization of the floor section in the head car

seating area

Gl ES PR  E /m Sk ALK MR /dB(A)
1.6 70.9
B S R
1.2 71.6
1.6 75.4
R ES
1.2 76.4
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Fig.7 Cloud map of interior noise prediction results under the

vehicle operation condition at a constant speed of 100
km/h
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Tab.7 Simulation results of the noise in the seating areas
of the front and middle cars under different
operation conditions

i AT S Y VA RS Y LK S Y VAR

T

EE/m BEE/dB(A)  MRR/dB(A)
1.6 60.9 56.2
FULERR L 1.2 61.0 56.2
F %21 60 km/h 1.6 66.2 68.5
SIHIETT 1.2 66.8 69.1
B 412} 100 km/h 1.6 70.9 74.2
S]HIETT 1.2 71.6 74.9
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