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Fig. 1: Schematic description of the aim of the dissertation.
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Obtain surface fluid force per spanwise unit length P;(y;) by
CFD.

Y ro
|

Compute the sound pressure from computational span
<Ip*> by Curle equation.

f ’ '(l/'l -a/2 Px P ! d d !
2001> 7a/2/—a/2< ¥ (1) Pilya) > dyadys

<\pa\2>:(

v <Ipal*>

Compute total sound pressure <Ip,/>> using ¢ and
the sound pressure from the computational span
directly calculated by Curle equation, <Ip,I*>.

< ‘pb‘2 > = q(avb', lz) < ‘pa|2 >

q(a’ b» lt)

—_— -

Compute the spanwise averaged coherence v,(€) of fluid
force P(y;) obtained by a CFD computation.
1 a/2—¢
%) = — £ KG/Q 1i(ys, ys + §)dys
o < Pr(ys) Piys) >
Hi(Ys, y3) = 2 12
VIR >y /< [P >

Y ®

Determine coherent length J; by least-square fitting v; to
a Gaussian function. o

Re{7(¢)} ~ e %
\ Il

Compute h(a, 1;) and h(b, I).

aQ
h(a,1;) = 212 (P’ - 1) + V2ral; Erf (\/‘%l>

Y hia, 1), h(b.T)

h(b,1;)
h(a, lz)

Compute ¢(a, b, 1).
Q<a’7 b7 IZ) =

[ ]: Usual 2-step technique based on Lighthill-Curle equation, [ ] : Additional procedure of the estimation technique.

Symbols a: computational span, b: actual span, y;: spanwise position on the body, &: spanwise distance of two points
on the body, I: coherent length, £ frequency, ¢y speed of sound, x: distance between sound source and receiving point

Fig. 2: Procedure of sound pressure estimation.
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Fig. 3: Comparison of measured coherences and

their curve-fitted model functions.
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Fig. 4: Comparison of 1/3-octave band averaged

sound pressure.
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Fig. 5: Comparison of computed coherence and Fig. 6: Comparison of sound pressure by full com-
its curve-fitted model function. putation, estimation by the technique and by in-

coherent assumption.
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