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Numerical analysis for nearfield measurement error
in a three-dimensional intensity probe,

& 8% &8, th A B % Kk E B & T Eee
(Suk-Jae Kim, Suk-Kun Jee, Hideo suzuki and Chun-Duck Kim)

2 o

o] A7olME 3aY £ YUAE & FAlo] 2FE F e 22HF o) R3] SFADNES 248 o) YdFe2
TASE 28 AEHS FAASeE AEHAT o] 30 &8 AUANE Z2HE SuzukiFol o8 AL 4742 oo
22 ELE TAHY HlD, FA AN E o] /3H) HELH /4P 271E AAe B0l WA =238 9] 2 2ugl )
2ele W oy FF o 2H PN EAsAT 2 2, Fdede 39 A T2 § I3 E nlo]
ARE Aol AR of 2.5 o) HA HeJo)M 23} 1dB 0)3te] AYF 3R L ¥ & UYL, 4T 27l Hed
o] A9, B & iy Zoj7l 6.02m 01 3Y W A 39 FH A} TA FAE] AFEN, ¥ Y AHelA o,
2m W 2P A2} vpo] ZRE Alo] o] AAHT} 0 67H 2 2H sl 2YSHE 1dB o)5te] FAG & JleP AL
Yrisjo) o]l E2 B9 ZHAY &3 39 FEA Ol HAHAD.

Abstract

We studied an inherent error be caused by a measuring acoustic intensity using probe which can measure simul-
taneously the three-dimensional acoustic intensity, This three-dimensional intensity probe was constructed with four
microphones, proposed by Suzuki et al.. In the computer simulation, we analyzed the nearfield measurement error
with arbitary direction and each of axis direction on the ideal point source and the plate sound source which have fi-
nite size, From the results, in case of point source, we cbtained accurate measurement below about 1dB when the
distance of measurement was about 2.5 times with the distance among microphones in this probe. And in the case of
plate sound source, the nearfield measurement error was decreased as the length of one side became ahove 0.02m,
we obtained accurate measurement below about 1dB when the length of one side is 0.2m. The nearfield measurement

error of finite size sound is small to ignore, Therefore this probe is useful to measure nearfield intensity,
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Fig ). Three-dimensional intensity probe with six-
microphones(three pairs of microphone). Six
microphones placed at the centers of six planes
of a regular cube,
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Fig 2. Three-dimensional intensity probe proposed by
Santos etc.
Four microphones placed at apices of s regular
cube tetrahedron,
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Fig 3. Three-dimensional intensity probe proposed by
Suzuki ete,
{a} Four microphones placed on apices of regular
tetrahedron but with different axes from Fig. 2.
(b) Sketch of intensity probe.
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Fig 5 Calculated results of 3-D intensity measurement error in case of sound field of
X-axis point source. {a)Relative magnitude errors for each directions of 3-D
intensity probe, (b) Estimated directions error for theta and phi(8 =90, ¢ =0")
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