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Acoustic Source Modeling by Using ISC(Inverse Source Calculation)
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Coherent Source(d# 29), Incoherent Source(¥]4# -2¢), ISC(Inverse Source
‘Calculation), ASQ(Air-borne Source Quantification), Matrix Inversion(g3 %),
Noise Source Modeling(&S¢ =dd)

ABSTRACT

The noise sources, structure-borne and/or air-borne, in machinery can be defined by
their locations and strengths. However the locations of that noise sources are well known
in many cases. In those cases, the problem can be defined as an inverse problem to know
the strengths of the noise sources which are replaced by the monopole sources. According
to the characteristics of the noise sources in the frequency domain. the modeling scheme is
classified by the coherent or incoherent source. This paper expands the basic concept to
the case of the complex noise sources, in which the set of coherent and incoherent noise
sources are matched with the noise of a real vehicle. The error factors in the experiment
and the optimal number of the monopole sources to match the real sound field are also
investigated. The results of the noise source modeling of heavy machinery show that the
incoherent and coherent/incoherent source models are applicable to the high frequency and
the low frequency region. respectively. The noise source model also enables the noise
source analysis to rank the contribution of real source group such as engine, T/M,
exhaust, etc.
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2. Theory: Inverse Source Calculation(iSC)
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Fig. 3 Microphone position for the measure-
ment of the transfer function (noise
source position for exhaust shell:
upper middle)

Fig. 4 Jig for the measurement of the external
sound pressure and an example for
the reference microphones
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Fig. 5 Results of the coherent source modeling:
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: estimated SPL(dBA))

HRLSHED /A 8 A A 3 F, 19983/ 549



AA g0 8773

—
=

e

F-2 A

A goug e Gl N BHHe AT
24T + 3o &599 AA Fsoid F33te
goz AR ¢ e AojHh

Fig. 62 v]4# S¥ 248 71HE AF9 o
Aol &3 AzA JHSd ZdY 71 v
3 Mz S @359 S48 o83t =Y
g st WolEz, oY 4L &3de AN 2
e AAgez AFE g, 38 549 =Y

go| FHojFE BHogFx Ut

Fig. 8& A@/038 &4 249 B 5= 670

o @539z AA A9 AF doe A4E

AT £3Y 2dY o] FojP & Holx o
Table 4= 2t WHe HE 238 Ze @35

He FE o] &% &3¢9 EdF A, Table 39

8ot 29 29 32 W 2H(700Hz~4000Hz)

g 718 vl ¢ 2 dB A% ¥ A22¥gE S 120 T T T T T T
Holm glon, ¢ 6719 diFS9o= 2ddfol WSf---n----7----F : ; . )
Heere BelFa Uk Fig 78 235 oo i B RSt I S S
A4¢ ¥4 29 299 J1¥Y Al o D S S e
AT 6719 93 edon Uit 284 7Y (Tt SR S S N SRS SN S
s S e e
© h H . . :
Table 3 Number of monopole sources which can X %0F---- v !
replace the real sources T ST AR U O . TP
m 1 i t ) ] t ]
2890 g B384y £ o A O A A S A A M
V] i i el ot A
Ns ! ' X ! ! !
. Exhaust | Exhaust X ! : ! : ! :
Engine| T/M | Fan shell | orifice 7 8 9 10 m 1z 13 s
HEELTRS
16 7 3 4 1 1
Fig. 7 Results of the incoherent source modeling:
14 S 3 4 1 1 Total source power and average
12 3 3 4 1 1 measured/ estimated SPL (sound
pressure level) at the extra measure-
10 3 1 4 1 1 ment points (700Hz ~ 4000Hz,
8 3 1 9 1 1 ---o----0--- . Total source power
(dBA), -[J- -[}- - : measured SPL
6 2 1 1 1 1 (dBA), —-O-—-O-- estimated
SPL(dBA))
Table 4 Contribution analysis of each noise source
48349 293 Hdgsd 243 AL ESd 2dd
FaH ¢ (Hz) 200~700 200~700 700 ~ 4000 200~ 700
94334 # 12 6 6
Engine 101.4 (22.8) 99.3 (23.8) 109.0 (50.6) 100.8 (30.5)
T/M 99.4 (14.3) 100.2 (28.9) 106.4 (27.5) 99.9 (24.9)
Fan 104.4 (45.3) 100.3 (29.6) 101.9 (9.9) 98.9 (20.0)
Exhaust shell 100.1 (16.8) 96.8 (13.2) 101.5 (9.0) 99.5 (22.8)
Exhaust orifice 85.1 (0.5) 92.0 (4.3) 96.4( 2.8) 87.9 (1.5)
Total 107.9 (100) 105.6 (100) 112.0 (100) 106.0 (100)
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Fig. 8 Results of the coherent/incoherent source
modeling: Total source power
and average measured / estimated
SPL(sound pressure level) at the
extra measurement points (200Hz ~
700Hz,-——0-———o0-—~:Total source power
(dBA), T+~ : measured SPL(dBA),
--O--O-- ¢ estimated SPL(dBA))
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Fig. 9 Power contribution of each noise source
estimated by the coherent/incoherent
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