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Interior Noise Reduction of a Passenger Car using Panel Contribution Analysis
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ABSTRACT

The panel contribution analysis to reduce interior booming noise of a passenger car is carried
out using both experimental method and numerical one. The accelerations of panels are measured
on the outer surface of car body during operation. The acoustic characteristic of cavity is
represented by two different ways. One is the acoustic transfer function obtained by experiment
with reciprocal manner. The other is the boundary element model and numerical results of the
model are calculated using SYSNOISE. The results from numerical method show more good
agreement with measured sound pressure levels than the experimental one. Contributions of
panels for interior noise are ranked and structure of the car is reinforced according to the results,
which shows that the panel contribution analysis is a powerful tool to lessen structure-borne noise
of passenger vehicle.
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Fig. 1 Test set-up for measuring a panel acceleration
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Fig. 2 A measuring mesh for the panel contribution
analysis

2d g o83l o]FF} AL ¥4 CAD &
d2HE F384 2d3g g o] 299 AW
o 248 %33 ol JIFLE Z 49 Bd
& Fig. 29+ 7] 15~20 cm9] AlZ¥ez REE3
At wdel A&EE GO 2UE ASEAE
L35t gdo FFolA Bl FAT LS

At 471719 Ad FERT B2 ‘&E‘JJ 71'5‘—
EE o8 WeE UFo FAHsr] Ao A
Kol 71F 7t&TAE RREHAT JIE IS EA
HHE A g7k hRE e Ay AFH FHLY
AN 71F AEZ AL EHAT. ZAGEH ] A FdA
Az AR i]{"e AA3E &8 9| 7+ #d 9
NHEE AR F A9 23 RIFAPAE(C2)TE AT
2 (order trackmg)Oi] M F&3t9ck. A
BASF 992 1000~4000 rpmol ATk Iy BAY
o AA 3 Mo wd &k oE Fig. 39
Ry Ad F4Y WA= AARA Fued
HEEAE A R R Hel AT A

024._2:

r

2



Y Jl4E 240 9% $4%9 AW 22 A

I 10dB

mwised® dB

1 1
1000 2000 3000 4000
RPM

Fig. 3 An acceleration(C2) of a body panel

Fig. 4 Operational deflection shape of the body panels
at 1920 rpm
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Fig. 7 Sound pressures synthesized by the experi-
mental panel contribution analysis
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Fig. 8 Experimental panel contribution analysis for
rear passenger's ear position at 1860 rpm
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Table 1 Impedance values used in BE model

Component Name Impedance
(pa-s/m)
Roof
1 Parcel shelf 11100- 74900
Door
2 Floor 15600- 72800
3 Seat 5600- 75700
i=V=1
Running Mode Aanalysis s 88 ¢
: Lms Cada-X S/W s @Nes 28
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Fig. 9 A flow chart for calculating the panel
contribution using the boundary element
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Fig. 10 An acoustic cavity boundary element model
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Fig. 11 Acoustic cavity modes of the passenger car

Fig. 12 Velocity boundary conditions of the body
panels at 1920 rpm
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Fig. 14 Sound pressures calculated using the boundary
element model
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Fig. 15 Panel contributions for rear passenger's ear
position at 1920 rpm
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Fig. 17 Result of the structure modification
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