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A Study on Aeroacoustics and Its Applications

D.J. Lee and K. W.Ryu

1. A &

FGotrige AALe N2 &% 5o, F AT
A, Az, =2Ay v gs], AE ugr] T& &
d Aoz H Az A HIAE AFsAT. ol&
Qo Al At Hst TP g ojRen, 1
A= vA £28E E017] A% AEE AlEE
2 ot AArIAlY e g3 Eayoem
o o A 238 HAANA o)A L&l
= BAZE dz gHog =vr] A FsAd.
NG £ oz Ha ABEY &4 1o
Y 28350 AATE FF37] ol=2ya, F7)
of 288 WA= JIAES A 3y Ho
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ol 2 §F7|u AFar 5o @dd pEo]
FaA HAT, o]AL ez AL §ol
271984 g == FF5 A uAY AF
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o] WFoA AgATFe X2y vlgr|g g
FE S0 9 24, 28u AE FF7]
o] wiebyl g BojM AEALS g dF [2)2
Az oy, A @454, 49H A4y, F

A 23R 9 WUAAHYA A FHSGETL
i B e7st didd dadtA HA

(376). ©]E wlFo =z JIAAFL] IFHAZY W
ZAao Yo F7), AFate gddolg @, 7t
AANEY @ 28, FF7] APoly AL A
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2 AYA {ALE
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UABIAY = o F 280 23 RN A
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of MAYES ZE A8599 T Fuolt} Tone
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ringtone, T %2 FEHE e
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olgE & YalAe AE Fue] Agi
A4 wdte] gElA ME Tl 93 ma e}
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2.3 Vortex-Body Impinging
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2.4. Feedback Mechanism
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2.5. Harmonic Rotating Blade (Fan, Rotor)
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2.6. 71et &5 FHl
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@ Ad 28, AP 2% $2dA F59
3 44 “‘%011 A4 FE¥4E, FF *Eiv—l
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3. 3 WUy
3.1 BEM, FEM

#3824 W (finite element method, FEM [10]), &
+ 7 A 82 Y(boundary element method, BEM [11])

[o)
Enl =)

£ ol 43t FHFS Auiste g APRFom
A HE d€ F Utk FAZWL Dirichelet,
Neumann, Robin®] M7}7] 2A8& Fo, ol ZA,
BA7} AFdte AL, 28n 4 Fdd F&
A7t e A¢ T 4 & e gz Alsd
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3.2 Acoustic Anology
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P8 Jroz Urold dehd F o 473
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3.3 Computational Aeroacoustics
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i’i‘:} ol &3 T #FFE Auids WAY
€ &% 2REY(finite difference method, FDM [16])
g ol g3l YL AAH F WHLZA Euler
uh A A Nav1er-Stokes“"%’-‘—l E—‘C— I ¥y Y=
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o] &3ldd A EIE T} [24]. Yo A1EH H
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4.2. Acoustic Anology 9] A §
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42.1 /9 £&84

Acoustic Anclogy ° ¥}l32 F Lowson & #4
S o3l EHAS Am ELPEIE 3o d=1
[25]. Y ez s WS SNl FHHe=
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AMXNZ @ 55 W3l godolElr} e A%
o diEte] sAstch FAH FH2 vjwE o
43 goz %Xli)?izb} Bl’é’e} HEE R
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4.3 Computationa Aeroacoustics®] =&
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2 FAE ;M7 H8A, Ho03 uAZY =
A} Navier-Stokes A& o] &3la] E Ao A8}
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Ath Fig. 132 RIHE dFA 28718 A3}
E R 4% FAEHN ez ZA dRo
. 13 od? WAAE Optimized High-Order
Compact Scheme ¥} 4th-Order Runge-Kutta How
Folatgtt.
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Fig. 8. Generation of the discrete vortices around the
impeller of the centrifugal fan.
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Fig. 9. Sound signals from the motion of two elliptic
vortex rings.
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Fig. 15. Inner view of the Sock-Gul-Am.
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