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A study on A-pillar & wiper wind noise estimation
using response surface methodology at design stage
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ABSTRACT: The vehicle exterior design is the main parameter of acrodynamic wind noise, but the modification
of'it is nearly impossible at a proto-type stage. Therefore, it is very important to verify exterior design and estimate
the correct wind noise level at the early vehicle design stages. The numerical simulations of aerodynamic wind
noises around A-pillar and wiper were developed for specific vehicle exterior designs, but could not be directly
used for the discussions with designers because these need complex modeling and simulation process. This study
proposes new approach to A-pillar and wiper wind noise estimation at design stage using response surface
methodology of modeFRONTIER, of which database is composed of PowerFLOW simulation, PowerCLAY
modeling, SEA-Baced (Statistical Energy Analysis-Based) interior noise simulation, and turbulent acoustic
power simulation. New design parameters are defined and their contributions are analyzed. A state-of-the-art, easy
and reliable CAT (Computer Aided Test) tool for A-pillar and wiper wind noise are acquired from this study,
which shows high usefulness in car development.
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Fig. 1. Area of wind noise at high speed (analysis).

Zejo} IEAIE 2 FaA] AU AE ol
A Zleko} ofo]m o] FAFt 97| of] o) A
FAL AL T2 0| thAlol Az 4] o]
S5z tj2jel WHo] 7Rs ek Als whAlof A o] o]
Aok BRI, ABIIAL BIkHl A A ET
7} G131t} PowerFLOW & ©]-8-3F 34 7|2 o] =
A parEigon), a4 el A of el A3
Aol A T RFQ1 7 of] whek A e TRkt s A&
Sragstod izl e} lelgehiz Z1o] A1) Bk
s, L chero] B 4 Sl AR Tho Stk
S Sl ik 1 ol el di
i 45e gl ek o] oj2i st 54,
BAE 7H‘i£°ﬂ U0 A= w71 A] ool 9] &
= clafo] Hhgtaalo] felg ARl S el
Ao| Eefste] A s MEAE] ofH=ol
o 7ck

olo] 2 AT A= ol 2t o]z 82 7| H o
al4:517] Slatol W-g T 7] o) g3t M5} 4
E 9]01Q1 modeFRONTIER & 2H-8-3F of| & 7|2 7N
Shlch A et 5482 kol u F-d-3-of| thsto]
12} ool 7l AT We AL oA ohew 2
1A A Aol Y = AR JIRE
A5k Q1A1gke] min-max 99} 42 Al o F
THEHE 4 9l SAAe) B ek 2
Ao A=A, B,CAIIHE djE A5 7|Eo =
-3 d|o|EjH|o] 2 (Response surface data-base)S
gk o) .2 kg dlojEo] 20 SRS
912l A4] modeFRONTIER of| A A A 5k= L7 <] Q1AL
Z3to]| th 3t PowerCLAY X2 =), PowerFLOW 3| 4

M4 B 22U S 1) FH SO of

;:O

from B 4>
o oftt

i

r'I ot o O J\‘ iz

Soj2It}. 3 WA A= HHS o] Eulo] A8 B
H510] QAP 7]o] 1w B S Al ), 27K o=
A} AL A9AY A (A5 2T R
SH7IL, ool 48] A9 minmax 271 1
K A E3 A3 o] 4 8ste] 1 8
43 gl et

n. 2 £

[ ==

2.1 Cixfel QIxp A XL MY

2.1.1 AgE FES
AZEH S W YRRl RS o ek ol A

Table1. Detailed car list for analysis.

Segment Car

A Seg. | Kia Morning, VW Up, Fiat Panda, Chevrolet Spark

Kia Pride, K2, Hyundai Verna, VW Polo, Peugeot

B Seg. 2008, Nissan Versa & Note, Honda City

Hyundai Avante, i30, Ford Focus, Honda Civic,

C Seg. VW Golf, Toyota Corolla

Table 2. Major design factor range of A-pillar for
each car segment.

No. Parameter ASeg. | BSeg. | CSeg

1 |Rain gutter angle (Deg.) | 90 ~110 | 90 ~ 110 | 90 ~ 115

Rain gutter height (mm)| 5~15 | 8~20 | 7~20

2
3 | A-pillar width (mm) | 55~85 | 58~70 | 55~80
4 | A-pillar curvature (mm) | 55 ~ 120 | 66 ~ 110 | 65 ~ 120

Rain gutter

angle -
2 A-pillar

curvature

Rain gutter
haight

A=-pillar curvature

Shape fix

A-pillar
curvature

Fig. 2. Design factors of A—pillar wind noise and how
to change design factors.
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Fig. 3. Target value selection of A-pillar wind noise
(A Seg. vehicle analysis results).
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Table 3. Major factor range of wiper for each car
segment.

No. Parameter ASeg. | BSeg. | C Seg.
Wiper height (mm) 15~65 |16.5~60| 10~ 60

Windshield angle (Deg.)|59 ~61.1| 61~64 | 63 ~66

1
2
3 Hood angle (Deg.) 10~14 | 8~12 | 6~12
4 | Hood tip length (mm) | 0~40 | 0~40 | 0~40

\@ Windshield angle
" Driver' s wiper 1op protrusic
saction er wiper
Haod angle = windshied
@ Passanger wips @ Wiper height
Hood %

*Hoodend 3
! © Cowitop cover

Hood tip Mg

Fig. 4. Design factors of wiper wind noise.
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Fig. 5. Target frequency selection of wiper wind noise.
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Fig. 9. Process for updating response surfaces of A
Pillar wind noise (A Seg.).
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Parameters. Base Optimum

Rain gutter height| 15.2 8.6
Rain gutter angle 102.4 104.8
A-pillar width 63.0 78.7

A-pillar angle 101.2 84.4

Interior noise
(2 K ~5 KHz)

334 321

Fig. 13. Optimization result of A pillar wind noise (C
Segmemt).
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