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Noise Source Identification of a Pulse Combustion Burner
Using Digital Signal Processing Techniques
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D. W. Kim, G. Cho, K. S. Lee, dJ. E. Oh

ABSTRACT

This paper presents a method for estimating the noise source contribution of a pulse com-
bustion burner in a multiple input system where the input sources may be coherent each other.
By coherence function method, it is found that the biggest part of the noise source in the pulse
combustion burner is getierated by the part of the combustion chamber. This analysis is modeled
as three input / single output system because the noise generating mechanism of the pulse com-
bustion burner is very complicated. The coherence function method is proved to be useful tool
for the identification of noise source. The overall levels of the radiated source pressure by
coherence function method are compared with those measured and calculated by the frequency
response function approach. The experimental results have shown a good agreement with
the results calculated by the coherence function method when the input sources are coherent
strongly each other. The estimation of shield effect by FRF method indicates that significant
reduction can be achieved in sound radiation if only transmission path generated by the part
of combustion chamber is acoustically shield.
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Table 1 Values of averaged ordinary coherence
function

7h2 718 Tzly 'n Tz‘ly Tzay
0.506] 0.525] 0.526 | 0.504 ] 0.511 | 0.493

Table 2 Value of partial coherence function at
each resonant frequency

Freq. | 'y | Yoy Tayaz Ty

59 | 0.408 0.071 0.504 0.902
123 0. 850 0.484 0.550 0.977
179 0. 666 0.243 0.578 0.954
183 | 0.561 0.184 0.467 0.653
201 0. 686 0.418 0.570 0.818
239 0.874 0.783 0.512 0.933
225 0.368 0.112 0.643 0.658

Table3 Overall level contributions estimated
by coherence function approach for a
pulse combustion burner

Ttems Contribution
measured output (dB)
Approach (dB)
Measured power output 493
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I s af 40.06
Coherent ;y vy
ST Syya df 37.65
Output | S ¥iy2s  Syy.,s df 34.61
Soect S 121 Syyays df 31.77
ctru
PECIm | P Syyur,e df 27.25

Table4 Comparison of integrated level contr—
ibutions estimated by the FRF appro—
ach and by the coherence function
approach
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measured output (dB)
(dB)

Ttems

Approach
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(dB) SEH,=0) df 45.72
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