R FACE T8
Vol.57,N02,2017,pp.23-28

N NG Z2 W TR =R &R DO F

mi

BB VAT

HE O ERT

Analysis of Acoustic Characteristics of an Expansion Silencer
Using an Extended-Tube with Hole

by

Shun TAKAYAMA ™' and Tatsuya MORISHITA™
(Received on Sep. 30, 2017 and accepted on Nov. 09, 2017 )

Abstract

This paper describes the analysis of the acoustic characteristics of an expansion type silencer with extended-

tube based on an equivalent circuit. The purpose of this study was to clarify the acoustic noise suppression mechanism

of the combination of an expansion type silencer and extended-tube, and thus to design silencers based on the results.

It is possible to model the acoustic characteristics of the expansion type silencer by a parallel network system. We

investigated the transmission loss and the insertion loss of the expansion silencers with extended-tube. The results

show that the calculated results based on the equivalent circuit and the experimental results have the same tendency.
The results also show that the position of the hole in the extended-tube is an important factor affecting the

transmission loss and insertion loss of the silencer.

Keywords: duct, silencer, equivalent circuit, transmission loss, insertion loss

1. [XFC®IC

HEEORER RS THOP R RL 7 b BRET D
BRSO MEcI, Ekns~T7I0% 4 LY EETH
5, BHRAMEGRS/AHWLA TS, BEREMHNITER L
MAETHD EE BT, BRI A2 ER ITE~
EL o TWAHZ D, HESRITITE Y &E RS M
HIRERES SR D BT W5,

HEBICRESNDIERRICE T 28RS HELEE O
SRR LB LTIk, Rk B SRl [l (2 S < @y
DATHI TN D WD, UTARE TIRE I RAT 15 % VO 72 5
PEARAF N AREIC 2> T D Y. BN sk 5 8% %
LW & AT B EAITIE, SIS < MTIEA
HAThHD. 72720, FENrG S0l 1 e © & 2%
ERHIRE R TWD ZENMEL R D720, BEREMH
HEEOWHE, IR EHE G A LA R L 72 5 R
MR o7,

—J7, &AL LTI, ERICIEE 2R T iR E
R G AR b T 5D Y. JLsRER N5 5 o MEFE
EWET DO, ILEEN~OFANERE, AR
W2k B ZEER=EAL, WHEMBERESANLN TS
DA THRHE T HMAE S EIESNOESHICHE
T EAME 1, BRI A R TR IS LT, A
IR OZEM 2 RTBRENWIER SN2 b0 L LTHR

*1 TP RS AR T B s R e
w) AT e TR

ENDZENMBN TS, AE DS LIRS 5
OF BT & LCiE, MAFEHE SIRE & L
#L7=b o, BEM, FEM & LEMEMIT 21T ->72 %
D& % 339,

EHIT, WHABESTIESREEETHRTIE, "ROEMHA
BERHWONLIGEND D, BT OEXEHY A LY
HTROEMAENHVSGND Y, EAMIICHIAL f#
PrTns ™. L, Figl \RTEAR RS X HAE
W E N E % O SME R I 55 @13 T o
WTWpho Tz,

DL EZEE 2 TRIFFETIE, RN AT Z H Wik
ERAEEROME A D= R LE2H LM LT, HEs
EEREHTIREL 7572010, Kb ESHFATEZHE LILE
B S BOEARBIEMT 21T 5. S5, EBREIT-
TSRO Z Y EE BT 5.

-
-

Fig.1 Expansion silencer using an extended-tube with hole.
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Fig.2 Equivalent circuit of sound field in a duct.
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(c) Equivalent circuit using Y parameter.

Fig.3 Equivalent circuit of a duct system with a plane to
separate sound fields.
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(a) Schematic of an expansion silencer extended-tube with a
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(b) Equivalent circuit of silencer.

Fig.4 Equivalent circuit of expansion type silencer with
extended-tube.
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Fig.5 Calculated model of expansion silencer using extended-
tube with a hole.
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(a) /=300 mm :a¢=150 mm(solid line); =100 mm(broken
line); a=75 mm(dotted line); without hole (gray line).
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(b) =200 mm :¢=100 mm(solid line); a=67 mm(broken
line); a=50 mm(dotted line); without hole (gray line).
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Fig.6 Transmission loss of expansion type silencer with
extended-tube.
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Fig.7 Transmission loss of expansion type silencer; extended-
tube with flanged-hole (solid line); without flanged-hole
(broken line).
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Fig.9 Insertion loss of expansion silencer using extended-tube
with a hole.
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