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Development of Wind Noise Source Identification Technique for Vehicle Underbody
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ABSTRACT

Acoustic holography is adopted in identifying the noise sources of a vehicle’s underbody. Wind noise from a

vehicle’s underbody accounts for a large portion of the overall noise level due to the complex flow structure.

Current

study presents the development process of acoustic holography in the vehicle underbody, and discusses the results
obtained using the method. Difficulties associated with using acoustic holography as well as the implication of the
results regarding future noise reduction possibilities are discussed.
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Figure 1: Aerodynamic noise components and their contribution
rate to vehicle interior noise.
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Figure 2: Velocity magnitude distribution and streamlines

on the underhadv surface of a vehicle.
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Figure 3: Measuring system for near field acoustic
holoaranhv in HAWT.
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Figure 4: Measuring plane for underbody acoustic
holoaraohv.

Figure 5: A sketch of the under-body platform for
acoustic holoaraphy.
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Figure 6: Streamlines along the centerline of underbody
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Figure 7: Comparison of velocity profiles at 6 different points.
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Figure 9. Test setting for
identification

underbody noise source

o)l
MEHL 8kHz & 7 %
step ol A A %-“785}‘351‘:}.

G AAE o F 44

41 XA st AZH x| ot
Figure 10 & ztgk A of ojs] 3% E2-8 ¢
A4g vodst AxE vgd Aot Aus A
% 560~710Hz Wjg 2] A&el 7d3le &5
A A= exUE e ith

Contnbution (38) of sowrce 1 from 558G {0 708H2 an suurze plone

yimi
o

y{m)

yire)

52 54 % = ] B o

Figure 10. Underbody noise sources.

5. 2 8

A5 Y £39 Y 2

% 318 AHL

¥ F& A s
A8 ddiAEa 728 3%
o Td 3y EHEY Ve HAE &4
A Ay 9 FHEE] dig E-T'—O]‘:}-

Wz, ZRE A9 /%5 FEE EAFCl A
o AE R wgeAe] §%5 £ FAA S En
317] 918 EHE A4l At ZEE FRIA

A ERE AALESY AGE A8 g%
A AANE AASHATH

A AlPR ulga xA] S5 2 vbAlgS
FE AA 98l 2 39 FHEE AHsio
Aol G o]EH R AMAY F UUTH

4718t 22 HEE F AAAY g T
Aol digh gof W 40 stgstA HAY

2 o

il
rar

gt

(1) K. D. Ih. et. al, 1997, “Development of Acoustic
Holography and Its Application in Hyundai Aeroacoustic
Wind Tunnel,” SAE 2001-01-1497.

(2) K.W. Nam and Y.H. Kim, 2001, " Visualization of
Multiple Incoherent Sources by the Backward Prediction
of Near-field Acoustic Holography *, J. Acoust. Soc. Am.,
109(5).

Contrulion (48] of toum- 2 Frm 530 0 “08’1. TN SOUTCE plame

5 54 e @ e B

-356-



