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Study on Wake Structure and Aerodynamic
Noise of an Automobile Door Mirror

Soichi SASAKI*, Katsuya YAMAUCHI**, Yuta ONOMICHI***
Shinya YAMASHITA**** and Masaru TAKESHITA****

A driver feels discrepancy between the actual measured aerodynamic noise generated from an

automobile door mirror and own impression. In order to clarify the mechanism of the gap on the sense

of the noise, we estimated quantitatively the influence of assembly quality of the door mirror on the

aerodynamic noise in the wind tunnel experiment. The aerodynamic noise of the door mirror is

analyzed based on Curle’s equation using the characteristics of the wake structure. The clearance

between the panel of the body and base of the door mirror affects the noise level in the high frequency

domain, whereas the clearance between the base and visor influences the noise level in the low

frequency domain. We analyzed the mechanism of the aerodynamic noise as the noise level becomes

large due to the increase of the wake width when the clearance between the base and visor is increased.

Key words: Vortex, Aerodynamic Noise, Wake, Velocity Distribution
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Fig. 1 Door mirror model of an automobile

Table 1 Summary on the quality control specifications and

the experimental condition of the clearance
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Fig. 2 Open channel wind tunnel

Table 2 Specifications of the wind tunnel

Q.C. Spec. Clearance
L1, mm |20 0,2,4,6
L2, mm |08 0,08,2,4

Nozzle 230X230mm
Rotation speed 1750 rpm
Output 15kW

Flow rate 150m /min
Total pressure 240mmAq

TRESNLHEFEZEERED R7 7 —BRISH
L, R7IT7—00%4ET 2SO RY Y F Ok
FEBEL TS, Tk, EROMETIE, 2
TIEEFNZET D2 OFEA D = XL BIRT D720
DEBRIFGE, HDLNETHES I 2L —Ta R
RADLN TS, LaL, HEIHE RT7 I 7 —nbRKE
T 5 FRMED 22 J15R G & EERE R US4 & oI
ETREEAR H Y, FORROEHNEENLRREL o
TW5b., AETIE, R7IT7—nb3AET 52875
HLEBEOBERE OEMICET AMIEDOE —#H L L
T, EIZ, FTIT7—0OWY M ITHEENRZEETICK
ET R A IR SRR TR L 7.

2. EREBESLIVAERE

LHIRJAEBROZDD K7 I 77—l 2R LT
LOTHD., ZOFAIRFEO KT I T —%H L TR
EENT-bDTHD. ZOBRIO~TELITEED 5/6
THY, RTRAFANLI T —iE Tom Sk
215mm TH 5. K7 2T —1F_X— 255 & XA =¥
DTELN TS, TRBITHE W Y ThERE &,
MR EZICELSEDZENTES. ZNHDR
BRI D EBRGAE A F 1 ICEREE N TWD., EHOR—
R ENA W= BILOR—R & BRO I Y) 7 [
FROEE % (Q.C.Spec.) WHEINTWVWD. ZDE
BRClE, R7 233 ER_R—2DMEE L1, BLO~—
R XA W — ORI L2 222 ERE LT T RE
DWVWTHET S.

B2 idm& H URR OISR 2 R L7zb D TH 5.
FOFEEFEILNR 2 ICEHIN TV D, EEBND O
BESAZIERBESEL7-02, 7aT70F0 25T
B, ZONMNCIEREDROSH HEE S0mm D7 T
AT )VRWO AT EN TS, Z OB EEEICIERN
20dB OB EFER H o7z, K3 12iE, EIRERIZB S
LEEOREFENRENTND., R7IT7—F/ X
AN S 350mm FHAANCIRD o d. BEEIT
12 £ v F~A 287+ BDBYAMT N ERES
F OUREFHIZE, LA-4350) ICL - THIEESND. <A
JIET A MRUCFIZBOF T o RT I 7 =068
EHM 1.0m OMEIZIRYfFiFonsd. w1 7I12ko
THIE SNTERT OEBIXFFT 75 7 1 3 VNP HIES,
CF5210) 12 X o TREHS TS 5. FEE 144km DR
BRICE T DR L ~ULE 64.9dB TH Y, T DEF L
SOVERT I 7 =0 03AETHENEEE LY 5 8dB
INENWZ L2 THERTHEZL TS, K41TR7
F—H%MOWNERmEZ R LD THS. EfiF%E X,
KEFEEY, hiEFA%E Z L EF‘ L. XEhFmo
BEHPHIZ, F7 3T —10mm % HFE2HEUEEL L@
225 140mm OFEHETH Y, Y $hJ71m ORI E FLHH X
200mm TH 2. Z 5 moPEN &1L, 70mm, 110mm
BELOY210mm @ 3 W TH 5. HESROMBEIL, X
A Y @M E BIC 10mm TH D, F DL & E
EENIB T 2 —7 % b I NN—REBEBCBEH SR
SESIRHFIC Lo THIES LS.



Q Microphone
-

§1m

Door mirror model | Acrvlic plate

\

Nozzle

hamber

AL/ P77 7777777

Fig.3 Measurement method for the noise

1825

— y
Nozzle Q @7 X
140mm X 200mm 910
% Acrylic plate
Y
X

Door mirror model
Fig.4 Measurement method of the flow regime on the wake

of the door mirror

3. BREICEICEHETO®EN

(XI5 U3 PR 1 i 0 Tt i & 22 ) IR OBIR &2 R LT
B Td 5. Curle®iI Lighthill© o> 5 2855 &) 5 2 o
R FE ARBED BB A T AT, BEfE~HEN T O E

o FoEVEARE, RBEETDEZEERLTE.

L 7 of (1
dra, r* ot

ZIT, ao FIEME, r ZHFRED LB E TOHMBE
FIXEREREIAERT 2850, i 3R~ hLr o

p:

BT T s, ZOADOEINEREOERET 55
&, TOWMSIERQ)ERD.
oC — F'si t+
LowC, ,wC )= to@ltg)
ot pU" /2

KD EE O AN A b o~ LS, OGRS
roThHEzons L, TOEEHKIIXG)IZRS.

_2xS,U
D
oL, BHhowmaizX@ s,

w

3)

40

& & 22 BRE BT DS

(J, p 7N
N Noise Source
N
el
o
Measurement
Point

N~—

Fig. 5 Schematic view of the wake vortices and the

aerodynamic noise source on the cylinder
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Fig. 6 Relationship between the mainstream velocity and

the overall noise level
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Fig. 7 Noise characteristics on the clearance between the

door panel and the base
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Fig. 8 Comparison on the spectral distribution of the noise

level in the difference of L1
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Fig. 9 Noise characteristics on the clearance between the

base and the visor
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Fig. 10 Comparison on the spectral distribution of the noise

level in the difference of L2
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Fig. 11 Velocity distribution in the wake of the door mirror
(Z=70mm, V=120km/h)
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Fig. 12 Velocity fluctuation distribution in the wake of
(Z=70mm, V=120km/h)
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