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Near-field limit in positioning the microphone for pressure measurements

in using the near-field acoustical holography

Sung-Chon Kang and Jeong-Guon Th

ABSTRACT

The recently developed BEM-based NAH (nearfield acoustical holography) is a useful technique for identifying the
sound source of vibrating objects. The acoustic parameters of a sound source can be reconstructed by using the

vibro-acoustic transfer matrix, which is determined by means of BEM, and the sound pressure measured in the

nearfield. Theoretically, one can come up with a very nice reconstructed resuit as the field plane gets near to the
source surface. However, when a microphone is placed in the very close nearfield of the source surface, the
scattering, reflection, or resonance in the gap between the source and the microphone can distort the acoustic field,
and therefore, the measured field pressure would differ from the actual one in the absence of the microphone. In
order to analyze this problem, the interference effect of the microphone is numerically calculated by using the non-
singular BEM that yields very small error in the nearfield. From this analysis, it is found that the prediction error of

the field pressure decreases firstly and then increases as the microphone approaches the vibrating surface from the

farfield to the close nearficld. It is noted that the microphone should be separated from the source surface by at least
a diameter of the microphone for an error ratio less than 2% in the low frequency range less than about 2.7kHz. This
means that if one wants to put a microphone in the very close nearfield, a microphone with small diameter should be

used.
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Fig.1 (a) BEM model of a baffled piston and a microphone (diameter of microphone = 13.2 mm, height of

microphone = 5 mm, 428 nodes, 818 linear triangular elements), and the phase sets of the piston are: (b) set-I; (c)
set-11; (d) set-1II.
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Fig.2 Amplitude of field pressure at (x,y,z) = (1,1,1 Fig.3 Error ratio of field pressure at (x,y,z) =
mm) for a baffled piston by varying the distance of (1,1,1 mm) for a baffled piston by varying the
microphone from the source surface (z = relative distance of microphone from the source surface
distance of the microphone, d = diameter of the (1 kHz, z = relative distance of the microphone,
microphone). d = diameter of the microphone).
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Fig.4 (a) Error ratio and (b) phase difference of field pressure at (x,y,z) = (1,1,1 mm) for a baffled piston by varying
the distance of microphone from the source surface (set-I, z = relative distance of the microphone, d = diameter of

the microphone).
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