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Aeroacoustic Simulation around an Object on the Ground Surface
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A method for performing aeroacoustic simulation, where the acoustic field is computed by the
equations split from the flow field, is applied to the acoustic field of an object on the large flat
surface. The acoustic field is obtained by the equations defined by the difference between the
compressible and the incompressible flow equations. The acoustic equations are solved by the
finite volume method with the fourth order WENO scheme. A rectangular cylinder with the
limited width and an automobile rear-view mirror are calculated and the acoustic fields are
investigated. The aspects in the near fields are different, while the emission patterns in the far
fields are similar. The result of the rear-view mirror shows that the fluctuations of the regions
with low acoustic density located downstream both outside and inside the mirror cause the

acoustic emission.

Key Words : Wave, Aerodynamic Noise, Computational Fluid Dynamics, Numerical Simulation

1. # -}

K= o "NEFERIZB O T, I e B2 0B L TZE LS R
HETDFENEDRBEREL, PSS TR TEXE
AOWTEEOHEELY OEFDORELHETHIZ N TE
5.

Z Z T, Slimon HVD < v ~NERBIC L A 0BEFE SR
K2V, WENO RF— 2Oz X AHARERIEIC Lo TH
BEHET 2O R TOEOBF OBFE2HET S
DI, ERERN TR L FEHERN T BROEE TR S
BREL, TFERICHLEHATE I FEXEH WS,

T OHEFEAHER EOERE S ORI L RENLE
BN R7I5—BRICERTS. ZhooERLD, thE
W ED 3SIRTYEN D ENRAET AT 2BIET 5.

2 H R F B

EMRERNE w,p.p) ERAE (u,,p.p) EEH
@, p P OB L FRRNC L VEHETS. 22Tk, B
TOTHEFEREZHANS.

# % __Dp

, 1
dt  ox, Dt M
oh,, _
_‘2J§;+_L=_—D*p*u*' , 2)
ot ox; Dt

f,=Q0+p. +p+plu,,
h, = f(u., +u}'.) +(1+ p,)u,iu}'. +p'5ij .

(., p.) IRHEERERN TR ZHE T I LICEVE
LD, p L, FEEMERNICET D2EABITHS BE

ZTHY, TRV FRERZ DB L BERAPLELND.

UL, 22Tk, Bkl Tp =M"p 35

TZTC, D/Dti%, w, ZROEEMLSTHD. £, B
BB 2 EEOREI/NIWE LTERL, THII%ET
Ve ETBEEETD. MNBEEETBOENTNOE
B, EA, EFEEREECLTNDS.
BIROEEEIL, 4 KEE WENO XX —Al k2 HRIK

HEETH L. BFEABESEDL, 2BEL 77 v ZETHS.
(7, EHERSEMIL, PML 2 X5 ERFEREEYTH
5. WNBOFEIIE, RELODESEER A —/L SGS
EFMIED LES VDS, EFELICLZ2AROHELE
BiER OB LB L, AREKEHIZL->T2~5dB k&

KEFEEZFRT2L00, FOREFAGZEL FHITES L
O LRI TS,

3. BRBLUER

B 1@DAEFELEOG)D K7 7 —2IEWERICEN TR
BL, —BRTICBW-BAOHEL TS, REIL, AT
44.7m/s, K7 I —X389m/s TH 5. :

HEBTI, NG L TR TENETNEY B TRRERD
=%, Blx OTFEAV, MIBOHERREFHETFICHR
T 5. BFEARIL, BBLE, AREOMNE L BEN
FRER, 130 5A, 114 AT, F7I5—i, 702 H.A
L 696 FRTHD. £, FTIT—DHEAR, KhBLE
B TR FIRRAAEZ A, BRFMICLRERE T2
RICHELTE LS. BRI SKEZEEAVWS. THTIX
REFERFTETHY, MELRREEL LEHEAEL D b/
SVWEEBAARUETHD. 07, BEFEERIZLY
MNBORMZIAZ KEL L, HESEOEHFEEZRS. i
BOEEZRITHD4ETH 5.

X2, K3ICAFOHERREZTT. M2i3HDKRRTOD
BEHORTTHY, M3 IFEFEA T T 47 b,

1= - P —u), 3)

PHEBEHLEEERETHS. ZNICLY, TOEEREMS
ARIETE B,

FRIC, M4~6 12 F7 I 7 —DHEKBREZRT. 2721,
X 51, BEETZ A NVEZERBLEZLOTHS. N1)Q)DE
1) EHRL TR, BisfhaidEshic XL 52 E&2) ¢
2, MM L HAEE RS, BRICBIT2HLE LBE
T BEDIL, ZOSRIZ L D2EBERABEBE T o NZ2ThHy b
+T5.

7z, M7z, B2, 4 tFE—@LD, HER EDOH DR
BB H B —ERER EICBITAFEETT. AHEIX, HEE

No.06-1) H AHE S 2006 FEEERKSHEHATE (7) (2006-9.18~22,FEA )

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

04m, F7I5—X1.6m OB ETHS. AFEILES 0.03m
D133, F7TIT7—3EE0231m D 6.9 DIEEETH
BBLZEFHEERLTND EEZILND.

7Tk, Wr—RAEBEE LT —UBABN, B
RS SN D EDFR. ttb K72 5—DFMNy FHENZ
RETHD, 0=30° ~60° IZRLNDZE—T7DELER
5.
BREOFAIL, ERTRET | L 2EHNFIE L EE
THESOLEGZ2HFEL, TR ST THAHEFRALN
5. F7 25 —0OFAT, il & S R% 5 CIREERS (8
WERAY) DSBS, ZOREESOEENCEY, K5 0K
HIO LS ICEEER (BOES) HoERBEHRIILTWS
%@ﬁﬁ%ié&,mﬁ«ﬂﬁﬁ—XE%mEWEW%é
NTRY,MEOEEESHOENRE SRS EFENEN
ERbMD. FTIT—B3BFER LT, BBEERSY
SR SR T TRV 2 ®, 7))L Y bRIEREIR
WZRBb0EEZOND. £12, F7I5—i3, HTRICHK
FRdH Y, 2o, BRIV TH CRMARET DD, BRI
FETIIAELRRSERBORE—UBRLNS.
#HEED EFmA~L, HEEREBRE L TEIRIE ENT
WBHA, BRI TIIERITEBREE T TidnieD, T8
PEBIIBE LT B

4, & B

SEEERFERNOHEC LY, HER LOFRE S AL

27 /
T=10mm, | A
7% Hsomm

—
W=100mm

112’

(b) Rear-view mirror.

(a) Rectangular cylinder.

Fig.1 Objects.

Fig.2 Acoustic field around the rectangular
cylinder on the x-y plane (side view) .
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Fig.3 Acoustic stream lines around the
rectangular cylinder.
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Fig.4 Acoustic field around the rear-view mirror.

Fig.5 Acoustic field around the rear-view
mirror with a filter between 1kHz and 2kHz.
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Fig.6 Acoustic stream lines around the
rear-view mirror.
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(a) Rectangular cylinder. (b) Rear-view mirror.

Fig.7 Directivity.
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