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On the Source Identification by Using the Sound Intensity Technique in the
Radiated Acoustic Field from Complicated Vibro—acoustic Sources
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In this paper, the problems in identifying the noise sources by using the sound intensity technique are
dealt with for the general radiated near—field from vibro—acoustic sources, For this purpose, a
three—dimensional model structure resembling the engine room of a car or heavy equipment is considered,
Similar to the practical situations, the model contains many mutuaily coherent and incoherent noise sources
distributed on the complicated surfaces, The sources are located on the narrow, connected, reflecting planes
constructed with rigid boxes, of which a small clearance exists between the whole box structure and the
reflecting bottom, The acoustic boundary element method is employed to calculate the acoustic intensity
at the near—field surfaces and interior spaces, The effects of relative source phases, frequencies, and
locations are investigated, from which the results are illustrated by the contour map, vector plot, and
energy streamlines, It is clearly observed that the application of sound intensity technique to the reactive
or reverberant field, e g,, scanning over the upper engine room as is usually practiced, can yield the
detection of fake sources, For the precise result for such a field, the field reactivity should be checked
a priori and the proper effort should be directed to reduce or improve the reactivity of sound field,
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simulation.
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Fig. 5. Active sound intensity on the measurement field plane for 508 Hz mode: measurement data for {a) set 1, (b) set 2,
{c) set 3, calculated results for (d) set 1, (e) set 2, (f} set 3,
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Fig. 6. Sound pressure level on the measurement field plane for 428 Hz mode: measurement data for (a) set 1, {b) set 2, {c)
set 3, calculated results for {d) set 1, {e) set 2, {f) set 3.
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Fig. 7. Calculated active intensity an the measurement field plane for 450 Hz mode. (a) set 1, (b} set 4, {¢) set 5.
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Fig. 8. Normal component of calculated active intensity on the measurement field plane for 450 Hz mode. {a) set 1, (b} set
4, (¢} set 5.
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plane 2, {b) set 4 for vertical plane 1, {c) set 5 for vestical plane 2.
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Fig. 10. Calculated reaclive intensity on the measurement field plane for 450 Hz mode. {a} set 1, {b} set 4, {¢) set 5.
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Fig. 11. Calculated sound pressure level on the measurement field plane for 450 Hz mode, (a) set 1, (b) set 4, (c) set 5.
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Fig. 12. Calculated reactivity index level on the measurement field plane for 45¢ Hz mode. (a) set 1, {b} set 4, {c} set 5.
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