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Interference and Correction of Actual Flow Field
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Abstract: In order to improve the accuracy of outfield sound source identification in automobile wind tunnel, the
deviation caused by the difference between actual flow field and empty wind tunnel is analyzed. Focusing on the ve—
locity distribution of flow around vehicle and jet shear layer, numerical simulation and experimental verification were
carried out on 3 kinds of flow fields, including free space where vehicle is located, empty wind tunnel and wind tunnel
with actual vehicle. The amounts of sound drift in wind tunnel with or without vehicles were predicted by using infinite
thin shear layer model and layered flow field sound propagation model. The predicted sound drift quantities were
compared with actual full-scale acoustic wind tunnel sound propagation test results. The results show that, after vehi—
cle was placed in the wind tunnel, the flow field velocity distribution in core area of potential flow was uneven due to

obstruction of the vehicle, and then the flow field in shear layer was disturbed by flow field around vehicle. After strat—
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ified correction of the actual flow field, the accuracy of sound drift quantity at rear sound source of vehicle body is

greatly improved, which can effectively improve the identification accuracy of the actual wind tunnel.

Key words: vehicle noise measurement ; wind tunnels; blockage effect; sound source drift
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Fig.3 Geometric model of actual flow

field in vehicle wind tunnel

BT FAE ] Fluent AR 7. BARSEA B
e AFVRAUGERA AT, B AR IS s L i
E R 4.876 m/s, LASRASME AL 30 m/s HYESE, 5
S IR I 3k — 35, ) B i 3 e B 1 R 1%, it B
ZhE I B R 10, W5 SR XU AR 4 — 25 H FT 27
%R out—flow ; [T S 347 1T A inlet—vent ; HoAh 4235
B M RETHT wall. Jim AR E 5 k—epsilon, BE TH] PREL
TR A BE 1T RR A, SR AR AR 1E PR SIMPLEC 3K fif 2.

TE T AR A AU, KU 3 T L]
RERUAELHE G B05E , A7 424000 B 25 [ J L]
BRI IR R 0 A K TE R 1 10 5.5 4%
505 PE AR BE R, ANFE AR S 205 7 K i A
R BEAS AR, 574 KR S PRt B AR 4 — 34
2 KRS . BEAE F R 2 TS A VR 4 i XU
T3 1 A B4 1R 3 800 5.6 800 7 AT 6 500
T PR S S T 2 ek 3 B % 7 A 4 1 5 )
JRIEB I AR 22 T 20, R iR A% 3R AR
(A 25 SRS B 58 A RIS 2o BT I LK

FESEEE T B, B e X LA SR e v
AT ISR K23 XU B U124 B XU A7 45 SR 5 A
2R XSO R 28 SR A 50T L, TR 4 iR, e 5
505 A AR BT Y2 K W) A AR &, AT
PIAI I A5 R 5 5L PR i —3L.

23 EEBIFELLR

T 75 A4 5 I s 2 R i A, Az
AR, DU A T . A, KRS
Berh i sh DL« M sl 3, s 1) A Ay i
SIS AI YT 2 1A,y [ RS0 0 PR PR R R
AR /N, FELEAS T y 2 )R B i, F SO it 3y
FEUT x [0
2.3.1 R EARGHT

AT 405 S5 0 (v = 3.9 m) B 4240 C A
B (v = 5.5 m) & 24 0] a2 2L S s R I R RT
T DRI, [ s 3 e b T S5 5 %o P 0 5 P9 5 i,

ITEE z = 1.1 m Fra, PEEBE 3.9 ~ 5.5 m i
Y 2K S R = i E S s

35

30 oo EE
\\Q © A
’—;\ 25t
: 0

X

15t N

& X
2 10 N

0 L L O
-3.0 -3.2 -3.4 -3.6 -3.8 -4.0
y T4 HR/m
B 4 A5 A5 X 517 2] 3] by & B 3 R AT

Fig.4 Comparison of time averaged velocity of

shear layer obtained by simulation and experiment
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Fig.5 Velocity contour of cross section with height

of 1.1 m under three kinds of flow fields

A 5 AT L, 28 2 XU A2 B KGR S R DA
FT P VR e o, SR A BH S BB B, A RV 8 )
JZ. % =3.9 m &b 3 i i R ) oA an El 6 By
7N, O] LA X AR S R b 0l o A, R T
EFFLL AT, 8 Ui 35 U )23 by B S A 7 R Ik
B 10%~90% A X35, RIS 3 m/s HBIUIZ MO A,
B 27 m/s ABTUIZNASA, RIE 6 hIS Ly
FILLE. AL, BT P SR S A O XX
B, 8012 M NT RE  i hX



512 4 A R XU SE PRI % 75 R B T S EE 33
P REDK] T mHRAK sy YIRS i AMEAS B ORIE 0.15 m, XTEYYIZ
) g vy Ittty SIS, FETYIIZAb i S MR A
~ s i 0.07 m. HI T BRI, IR R
ol R E—— U FE R I LA D30 S 7 L R U 5,
B s E'l; Ve SRR RN TR,
® ol 23]
10} ||J ol SLEL .
st ¥ 30 b
l\\.—_ ----- B
ot — ~25F iYL
-1 2 3 4 5 6 o) N S
yf"ﬂéléﬁ/m \jE/ 20 : ///\' // ’ ’EEHE“DEE% )
6 3R BRI g | [ LT T MmO
1) : A C===295m
Fig.6 Lateral distribution of velocity under three flow fields ﬁ:! 15 : . ‘\. I.' ce 3.9 mUB )
= 10 F ‘ ‘_ 'J. === 43m
) 25 7] F1 52 B XU 7 ) : ‘ Yol e 47m
KT B A m AL KRR, A LVE B3R LI S 1 m
B KB 5 B s R s 0 A J L — 2, i — 55 m(CAEATH)
FH P ] A0 3 XU S 5 D0 )22 R s R, PR %7 58 59 45 4& .
JEA IR A0k, U BTG XU BE % AR 4 A A0 ' ' mﬁmm ' ' '

RS PRIE A TS 0. IR R S AR A
LEm M A, DU {4 S S PR 3 )
PO XG5

232 #FFEAZSRK

RGO, NREFE S RINOIE, B R0
St G RN A2 G K, KIS 2t — Bk
Besh X, TR SRR B ZEE A, Ak
FEARSE b IR I 2 WG T S i e KA, 2
JE 18 .

TE bR R e Bl X3, A R AR AR, 2kt
FEALRR AR 7= A SR R ). X B IR A B KRR I
ARFRIE T -1.2 ~ —0.7 m, B g5 CUR R 2 7Y
AU A, il 7 s, mT LA B e R 2w 0
1.95 m( B3 B )AL, AU B FEA A T3 51 R
TERR BT T 2.95 m, FEE FT R B I AL , 2 2 4
Ef B ZE 500 52 M), I A i R 7EFE BT 1T 3.9 m
b, B RS DX, 22 B 3R TE S a2 3 A HEY
M, 3588 JE 304 20 B A MBI B, IS i /). AR
B4 BRI BGIAb , £ A U T — 3K
233 FHIERR

R BT B O 5 %5 R S 3 37 R 52 ), AR
P Bk LR sy Uy 2 i A0, b s KUk A SE bR
WM E 2R, il 8 Frs. n] I 2s XU 5 U] J2 4
SRS O R R R R AR
WS THT R s AN, B B U] 2 R R
e, B e Az B s, SEPRR S T B9 U120
SR SMERE , B AW SR 1] ) SRSk KA Ik
I SRR BRI AR AT XU 8 ) J2 N 2 A B R

B 7 RREREIESQRRERE A
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Fig.8 Comparison of shear layer position with

or without vehicle in wind tunnel
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Fig.10 Sound drift quantities and error rates of vehicle body predicted by different methods under different flow field conditions
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