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Abstract

A BEM is highly efficient method in the sense of economic computation. However, boundary integration is not easy for the
complex and moving surface e.g. in a rotating blade. Thus, Kirchhoff surface is designed in an effort to overcome the difficulty
resulting from complex boundary conditions. A Kirchhoff surface is a fictitious surface which envelopes acoustic sources of
main concern. Acoustic sources may be distributed on each Kirchhoff surface element depending on its acoustic characteristics.
In this study, an axial fan is assumed to have loading noise as a dominant source. Dipole sources can be computed based on
the FW-H equation. Acoustic field is then computed by changing Kirchhoff surface on which near-field is implemented, to
analyze the effect of Kirchhoff surface on it.
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Table 1. Various Kirchhoff surface conditions
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Fig.5 Acoustic contour of appropriate Kirchhoff surface
condition (Case 5, r./r,=1.87)

(b)
Fig.6 Noise directivity pattern at (a) 0.1m, (b) 1.0m
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Fig.7 (a) Data reconstruction using inverse method
(b) Inverse design of total pressure

[ X] gesirea® 22783HH ThEa} o] FFHA AA gl
[P, 2 T8A €t

[Pt] = [H]‘I[X] desired (13)

new

Fige 79] (b)= A 23EEY [ X]E [ X] gegirea® B
P9E W A 3ol [PIAA [P],..2 HHE e 2
el

@
M)
rv

E— =M HAY s5s nEe FW-HEAEA S 53l
S99 TG o] AALANY AAzACE 3o &3
ﬂA AT ASEA BAS Fslden A ¢
Kirchhoff B¢ 371& 43It &3 45 24ate] A
g WAE Fsted g4 V2ot He 9Hd BAE A%
of hast A9ol tiste] Yaks S 2t AYEIE A

[1] Sharland, LJ., “Sources of Noise in Axial Flow Fans" .
Sound and Vib., Vol. 1 (1964), pp.302-322.

2] A, ol5F, “HEs g HFUY 45 L ST 9
A FAZIAAE, A 334, 2 23 (2000), pp.15-23.

[3] Lee, C., Chung, MK. and Kim, Y.H,, "A Prediction Model for
the Vortex Shedding Noise from the Wake of an Airfoil or
Axial Flow Fan Blades,” J. Sound and Vib., Vol. 164 (1993),
pp-327-336.

[4] Farassat, F., Myers, MK., “Extension of Kirchhoff's Formula to
Radiation from Moving Surfaces," J. Sound and Vib., Vol. 123,
No. 3 (1988), pp.451-461.

[5] Brentner, K.S., Farassat, F., "An Analytical Comparison of the
Acoustic Analogy and Kirchhoff Formulation for Moving
Surfaces,” J. ATAA, Vol. 36, No. 8 (1998), pp1379 1386.

(6] o= L%, “$E71e) FALL FAVAAY, A 23,

A 13 (1999), pp.1-10.

Kirkeby, O., Nelson, P.A., "Reproduction of Plane Wave Sound

Fields," J. Acoust. Soc. Am, Vol. 94, No. 5 (1993), pp.

2992-3000.

[7

—



