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Acoustic Analysis around an Airfoil Using Stochastic Noise Generation and Radiation Model
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Fig.2 Flow of calculations using SNGR model.
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Table 1 Boundary condition.

Boundary surface Boundary condition
farfield freestream
wing wall
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Fig.4 Velocity magnitude around an airfoil.
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Fig.5 Comparison of the lift coefficient.



3.2 EEHEOER

RED ORI A L 0 5 S0 EEE AR 6 1R T, (a)
5 (d)E THEEZ A hEdt =5x 1075 [s]& LT time=5 x
1075 [s]ETZERT.

BRI TIXEO LT A28 - i G LTt
A, ENBEEN L EAELTWD Z ERNbnD. ZDI1Eh
B TICIIENELARE L CTRY, BrmhSHN5 LIE
TIBELOFEDMZ BTN DEET DR T 72,

LML, AT v 72D D T LIZREE TRE LTS
BELAK 1 RS SCHRD & 9 WS IR ISR T D661 2 ff
BEDHZLIFTERDSTZ.

(a)time=0 [s]

(b)time=5 x 1075 [s]

(c)time=10 X 1075 [s]

(b)time=15 x 1075 [s]

f

p
-5.000e-06 -3e-6 0 3e-6  5.000e-06

-

Fig.6 Pressure disturbance field
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Fig.6 Frequency spectrum at 98% from the leading edge

4. #E

AR CIHE= A D CHBMT 21T Z L2 HM &
L, TREEORE A HIZ, SNGR EF /L& LEE Z T
BERNT 21T olc. ZORER, BERIHIIZE ORETER
THHENEENE L BEL T DHEFZHGERTE 23,
WHICET CTEET AR T 5 Z N TE -
7o, FORER, BBAMI TR0 ETHRA®R- RN E
WL CHRAAELL, ENEERLNZLSRELTWDEZ L3
MWD, FOEh, BEATICEEDEILAEELTEBY,
RSN S L ENBEEORENRIMZ SN TSN
MeRT&E . LinL, 34 LIENBELSEERICBIR 2 <
EELTEY, KSR TXBROMERD X 5 ICEm TRE
U7z B EL S BRI ABTE T~ DR+ 2 BT 5 2 & I1X T
ERpmotz. Eiz, BEEAT bE WL TIEIR
RO B —2 Z R oA A MR T & 72, FHIRER® &
WTE L+ B L IR CTERNoT.



SHBOFIMEE LT, 4B LUTEIEILAE S ~ & S
RIACHET DR M TE D X ITEIEEEZMA TV,
7z, EEEGEREOm Eozd, LY ERHOT—F %
WAFL, FHURSR Q) Ll 2 2 & T, BRI 2
HTNL.

Rk

1)
@)
®)

4)
®)
(6)

—MRMEEN B A2 JE =, “RMIfi 222 B
LT 2020-2040” (2021), pp. 1-2, 56

INERAEE N TS E BR AL R B (R R &, B IR
TR DA FEBA FE B 1 (2010), pp. 1.

T. F. Brooks, and T. H. Hodgson, “Trailing Edge Noise
Prediction from Measured Surface Pressures”, Journal of
Sound and Vibration, Vol. 78(1) (1981), pp. 69-117.

2 Ti#, “Linearized Euler Equation (2 X A EA FEH Y @
AL & F OWFRNT”, 72h340 23 (2004), pp. 285-294.

M. S. Howe, 2255 25-1E O Mam, L ks
1 (2015).

E. Manoha, R. Guenanff, S. Redonnets, and Terracol,M.,

“Acoustic Scattering from Complex Geometries”, AIAA Paper
2004-2938 (2004).

U]

®)

©)

(10)
(11)

(12)

(13)

E. Manoha, C. Herrero, P. Sagaut, S. Redonnet, “Numerical
Prediction of Airfoil Aerodynamic Noise”, AIAA paper 2002-
2573 (2002).

W. Bechara, and C. Baily, P. Lafon, “Stochastic Approach to
Noise Modeling for Free Turbulent Flows”, ATAA Journal, Vol.
32, No. 3 (1994).

P. A. Lush, “Measurements of Subsonic Jet Noise and
Comparison with Theory”, Journal of Fluid Mechanics, Vol. 46,
No. 3 (1971), pp. 477-500.

OpenFOAM, https://openfoam.org/.

[T FNAy, “EMRE T 2 B g L 72BE A1 7 —J7#EsC
RV ERER R 2 — PO, @ LA R E S
ALFRSC (2020).

T8, 2 77 7ORERBIZMT Xy 7 1

SR DER ) A XA B  FEMRHT, S L
B RFAE L2005 ST (2021).

C. L. Ladson, “Effects of Independent Variation of Mach and
Reynolds Numbers on the Low-Speed Aerodynamic
Characteristics of the NACA 0012 Airfoil Section”, NASA
Technical Memorandum 4074 (1988).



