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Sound Reduction by Eccentric Slits in a Circular Duct

o00000000O00ODO487-8501 O OO OOODO 1200, E-mail:tsub@isc.chubu.ac.jp
O0000000000487-8501 0 OOOOOO 1200
00 0O00000000305-0005 ODOOOOOO 4-3-150 E-mail:sada@a.tsukuba-tech.ac.jp
OO00000000000305-0006 0000000 4-3-150 E-mail:yoshi@a.tsukuba-tech.ac.jp
Yasuji TSUBAKISHITA, Dept. of Mech. Eng., Chubu Univ., Kasugai, Aichi 487-8501, Japan.
Yuki ITOH, Dept. of Mech. Eng., Chubu Univ., Kasugai, Aichi 487-8501, Japan.
Akira SADAMOTO, Dept. of Mech. Eng., Tsukuba College of Tech., Tsukuba, Ibaraki 305-0005, Japan.
Yoshinori MURAKAMI, Dept. of Mech. Eng., Tsukuba College of Tech., Tsukuba, Ibaraki 305-0005, Japan.

The transmission characteristics of sounds in a duct with eccentric three slits are numerically analyzed and
measured with various size of slits. The three-dimensional structure of sound field in the duct is computed with a
finite difference method. The present results show that effective frequency range on sound attenuation becomes to be
wider, compared with the case of a single eccentric slit or that of concentric three slits. The computed transmission
coefficient give excellent agreement with our experimental data.
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Fig. 1 Computational model
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Fig. 2 Measured resonant frequency for single eccentric slit??
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Fig. 3 Comparison of calculated transmission coefficients
for eccentric three slits with measured ones

gbobobooobooboobooobooboobobooobooo
gbobooboooooob

gboboooooooboboboboboobooog
gooboboobooboobooboooboobooboobooogon
gobooooobooooobbooobboooboooon
RN

oooooo

ooopoooooog 72mm0 7272720 026 DO OO
ooboooooooooDbbe4 68 720 410000000
gboboboooboobooooobooboboboboooooo
gboboboooboobooooobooboboboboboo
gbobobooobooboooooboobobboboobooo
gbobobooooobod

31 JOoooooooogao oooogr_r2_72
gbobobooooobooobobooboboboboobo
gboboboooboboobobooboboboboobo
gboboboooboobooboooboobobobobooooo
Uz2600000000000000DO0OODOO0OODODO
gboobobooooobooboobooboboboboobo
goboobobooboboboobobobooboobo
00000000 49%Hz OOOODOOOOOODOODODOO
gbobobobobobooboboooboobooboboon
gboboboooboobooboooboobobobobooobooo
gboboboobobobooboboobobooban

72-72-72 246 eccentric
— e=2, smgle eccentric
1+ — ¢4, single eccentric
e=6, smgle eccentric

-

3 4 5 6
S [kHz]

Transmission coefficient

Fig.4 Calculated transmission coefficient for eccentric three
slits compared with that of corresponding single slit
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Fig. 5 SPL distribution for 246 slit of 72_72_72

f= 3.8 kHz
44 ( f= 40 kHz
Y0060 f=50kHz
\— " e

Fig. 6 SPLdistribution on cross sections for 246 slit
of 72_72_72
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Fig. 8 Resonant frequencies of single eccentric slit composing
eccentric 64_68_72 slit
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Fig. 9 Transmission coefficient for 64_68_72 slit
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Fig. 10 Effect of eccentric direction to duct axis on
transmission coefficientd 72_72_72 slit
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Fig.11 Effect of alignment of three slits on transmission

coefficient, 72_72_72 slit
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Fig.12 Calculated time history of sound pressure at inlet of

each slit, 72_72_72 slit
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