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Table 3.1 Computational parameters.

Re, LyxLyXL, Ny X Ny x N, Axt Ayt Azt
Casel 32 x 64 x 32 73 0.5~11.0 25

180 | Case2 | 12.86 x26x4.36 | 48 x 64 x 48 49 0.5~11.0 17
Case3 64 X 64 x 64 36 0.5~11.0 12
Cased 32 x 64 x 32 79 1.2~238 40

395 | Case5 | 6.46x25%x3.26 | 48 x 64 x48 53 1.2~238 27
Case6 64x64x64 | 39.5 1.2~23.8 194
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Figure 4.7 Visualized instantaneous vortical structures near the leading edge: Iso-surface of Q =
300 colored by |w,|.
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Figure 4.8 Instantaneous distribution of |w,| near the leading edge in case of M = 0.0875.

Figure 4.9 Instantaneous profile of the SGS turbulent kinetic energy k., around the airfoil in case
of M = 0.0875.
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Figure 5.1 Comparison of the profiles of the sound source around NACAO0012 airfoil: colored by
PoV - (w X u) and pyV - [(u - V)u] over the range + = 10000.
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(ii)

(iii)

Figure 5.2 Time evolution of the distribution of pyV - [(u - V)u].

gbogbuoobooboobooboobo
Figure 52000000000 poV-[(»-V)u] 0000000000 (@OOOO 3.5x107%)

000000000000000 pV-[(w-V)u]OOODOOO0OO000O 233x10%4s000



60 st oboobobobooboobod

observation point
°

Im

mflow

source
00~

airfoil

Figure 5.3 Schematics of prediction of far-field sound.
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(a) M=0.0875

(b) M=0.15

Figure 5.5 Instantaneous distribution of V - w around NACAQ0012 airfoil in case of M = 0.0875
and 0.15: colored by [V - u| < 0.1.
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(a) M=0.0875 (b) M=0.15

Figure 5.6 Instantaneous distribution of pyV - [(w - V)u] around the leading edge in case of
M = 0.0875 and 0.15: colored by ooV - [(u - V)u]| < 5000.
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Figure 5.7 Sound pressure level obtained by using ooV - [(w - V)u] in case of M = 0.0875 and
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(a) NACAO0012 airfoil

lmaE B
-0.36

(b) Serrated airfoil

Figure 6.3 Profile of avergaed velocity distribution around the airfoil.
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(a) NACAO0012 airfoil

\

Figure 6.4 Instantaneous profile of iso-contours of Q = 400 colored by |w,| < 100.

(b) Serrated airfoil
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(ii)

(iii)

Figure 6.5 Time evolution of vortex structure: Q = 2000 colored by |w,| < 100.
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(a) NACAO0012 (b) Serrated airfoil

Figure 6.6 Iso-contours of Reynolds stress Ry, = 0.05 near the trailing edge.
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(a) NACA0012 (b) Serrated airfoil

Figure 6.7 Iso-contours of Reynolds stress Rs3; = 0.02 near the trailing edge.
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(a) NACAO0012

(b) Serrated airfoil

Figure 6.8 Profile of the pressure fluctuation near the leading edge.
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(a) NACAO0012 airfoil

(b) Serrated airfoil

Figure 6.9 Instantaneous distribution of pyV - [(w - V)u] around airfoil : colored by
ooV - [(uw - V)u]| < 8000
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Figure 6.10 Instantaneous distributionigfaround NACAQ0012 airfoil : colored bjw,| < 50
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Figure 6.11 Averaged friction céi&cients on the suction side of NACA0012 airfoll
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Figure 6.12 Schematics of prediction of far-field sound.
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Compact Green’s function
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Acoustic analogy
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