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A Study on the Performance of a Perforated Tube Muffler with Air Flow

o o] F ke=
Dong-Hoon Lee

1.4 =

e 239 FFoX AU ie] BAHY
of wtel Apeag FA7} 7Felo] 7ha glck,
Page] ¢ YLP vl 2Y L&YY
shiolog aperige] £MNY FAtEs YEr
Wrj2 &% sk sk, el oA A%
712 dAE AN Pidd X 2l
Yoo A fHENE YR sl m7EE
2% % THY + YT 4 29719 AR
HelMe MANL Lot Wasich  agie
FHE 24 VA ¥Etioy e 5 slen
(1] A AVEox ge] 2ol RE Bol Y2
FE& Rl TE @Y 22§ P 2%7i0)
. ohF% 287 2z tashe %4 BT
ofvja} B FojolM aelofuizlr} A4tele ¥
|¥4d0] glon] the Wateio] u)ste] [FAe)
o] 1as] W& A3jo] gict.

ole{yt ct3% £%7|of cfslM Sullivan(2,3)
2 Bg odeile] g4y Byt § 2 g o)
SHE Fehed 2MA2 VYN HE Tt
UE ol &Y FAMY gtelEE YRS,
ol Rci® stod U2} 254,512 od{viele)
ot 28712 4% % A/Y 4+ e P#e
ZI0U% 7iuttel Y2 vl vt glont ¥
Hir&E vls ot 5ol ¢ sigich.  Raos}
Munjal(6) /0F¥-& edstod vlsbdez} 0,20}
shql olod HE7Hpg Ynids 2Rl YEshs
2 A 2&7)o] AE¢ A7) v Eshgic

[¢1

o

oy

s $AdYD FiAFYR
= gytta gue

o]

¢ e
Dal-Hoon Lee

S-E A
Young-Pil Kwon

cleld ¥ L2E ¥ HEodM o3 &

718 4% A& Bt 42 4wy ’d.!.ﬂ-a—
Yol Ldof Teto] Hristr] gt Roio),
frdo]l ¥€ Zdfoles FEel Y 1M A%
(self noise)o] Z} uwlof 4to] UYL olel®
o] wfaA =j2 ¥ zjgzix] o) $25%e ofs}
47} 0.2% dx| Xshsich e £ dJoiME
AY A ALY 22 F 714 oish4 0.3 7}
2] duvisies, AYRAF oju] YR Y
2 29(6]% o] Bt o] & of&z} ula HEsid
c}.

I. 2 %o 2

o3t 2&7l2) Aga Fetr) dsiMe 29
(orifice)ofA2] ¢is|dAg {Yolo} slo] 1y 1
2 e b 2dlofd UB 2] Patolg)
F¥ol Bk v g s] b A (specific acoustic
impedance) & x| A% A (resistance) 62} 2|9
®l A (reactance) X W FFR(porosity) oF Alg
stod chgMo 2 BYY & girh. (3]

$=2(0+iX) /o (1)

HolM szlaise FodRsle] f4of g
dool F4E ¥d Bk Y H-E(grazing
flo) 3%zt Fo3§ $she BEF-F(through
flow)d-¥o% vhHg 4 ek Aol 2ig7]odA
FUY {3d¥o) B Exisht FF
B ARLE vlg Y FAo]r) whRof o]of
oY Ysida 2R AFzhz) QY et gL
c}.

€ ol



2 AFofME Rao?} Munjal(6]e] AMAIL &2
Jatgsr} W dsiddield AARITLE 28
o ohg2) e Ys)Ra RUE ol #sisich

0 = {7.337 x 1073 (1.0 + 72.23 )] (2)

X = [2.2245 x 1078 £ (1.0 + 51.0 t)

(1.0 + 204.0 d)] (3

o7|A, t& T FA@, dc e x#W),
Ne ohEEE B2ske IR AAdREobls
(grazing flow mach nusber)§ ‘ietuinl f& F3}
Zolch, gie] A uheh4 0,05 < M < 0.2, &
Z% 008 <0501, $A1Lt K 3, F
=2 % 1.75 < d < T3 HHodA sV
4 o8t AHY FFelch

oAtz e UsiBa T WldlelMst
& 223 ol Hgsted gzl F3EA
(transmission loss)§ A4t ol % A4 st
a2y & RAEF sigich

l..AJ ﬁ

Adxae oy 29 WUtk 43218 W
Tiamo] 2 A&7 U$e] B2 UL 20ma,
2)73¢ 22mm, 7Joli: 200mag} 300mme} F73-o]
o, P FoL 2E dmr Vo gelod YN
¢ e s Koo H-F&(porosity)E 2.1%,
3.3% 9 4.0%2] 73Fof cistod uhsi4rt 0.05,
0.1, 0.2 Y 0.304 cistol 4H& stalch

FHE AT PAIoIN e AL g FHAY
3 Dol RAPY FHEIUY 23l Fod¥
(wide band noise, 100 - 10KkHz)& WA AI%ich

219 15u}e] FAs) AR F olEsted &
wro] 15032 A AEriod 7kg/on?7lz] UYREL ¥
FF0 287 ARoiM gAste IRE&
alerr) sisted Fo¥z ohFNE 2UY 2%

7)(attenuator) & A fof Arisisict f4E 2
73 1.5am2) 3| Tg 28717 400mme} $xjof 4
Atz sIAErE 2w/sq! vho] B Ruhevis
(wicromanometer)ol ¥7dstod &73stgict.

42 Mo 4.75m3%! Tro] eralolM &%
shgich, V4guedN #Ud2 &M E AHFst
dojae 2dBodA 3dB, 2FslejolME 1dBodA
2dB2] HAHE ek HlxlofM Ssidich. &4
£ 292 E(nose con)f A 1/2204] &AM
vtoj2x &2} S#7] 3 Rigoie](sound level
seter)§ MM FFToi 2isto] LT F ¥MsiqL
t}. A1%¥°] ¥4 s (resolution)§ 25HzR
¥ 100Hz¥e] 3000Hzztx] ¥ s}sich

V. Wz W 2

oY 38 2%7] R4l w47t 0,05,
0.1, 0.2, 0.32.% Zoi3] ol F¥2} 71 H% 28]
2 ZIRETE 47 frdstel AMEY(spectrun)
Aola Wz =AY Foick. aW 3(belME
2425Hzod A 7 71 RFo) WAYE ¥ 4+ ded
olRE A7)} FB(cavity)zt F3& ¥ ¥
B2 ArrpAel 2)std Hg(vhistle)go]l YA

£ eox Aa¥cd. =2¢ 7R =71 ¥
4% 7)8§0] F7Hetod S/N(signal to noise)¥]
7t soblg ¥ 4 ov # AYYAE vhe
0.3 #hal& Al¥e] 7H¥E ¥ 4 Stk

24 42 287 3AF4e) osteE 0.05,
0.1, 0.2, 0.32.% 22y ol XZEilol et o]
& ol&alsl AR ¥R EAIT i A
Yz o) & ci&rlof wistel W& FAEAR
Ushiz e, o) Ysiva 2iodM FA
&sorg aelstgly] oifolo] AAde YK=Y
As Fug FIte BREEE Utk IR
A7t Friste ol 2 He] Yok Pzuch

24 52k 2§ 6% Rk (porosity)& 2.1%,
3.3%, 4.00% Ay o 2f7]e) A ol



AY2E vz =AY FHolck, 2Yold X bt
2} 7tol MNP std ddofM e FFdof ohE AL
el¢Al(insertion loss)e] W7t 22 Y&& U

4 sish

v.d =

o]zl 7ol thg% {7|2] ol Tited
Adgist ol & AN vintt P2 o FE
A% 2% 4 Uk

1 ® AYRAE Bshol vhiks 0.32) ¥ F
4712l 28718 $Aed Utol 7Hesisich

2 f40l ¥4 FAEA0) otk BMA
2% F3b4 X4do] BUshA ol o]ej e
ol®3} 4to] ¥yt

3 MR A& F$IHEA0) o] &) X} 3
2 5dB o4 A HERE ol ELWedd et
W& BY oz FAE B DESE o4
chEBel duldacl dE 22 Utk AU
o,

O Xt YT o) Toksg HHME FER
Aaz U Yusucl PEEES GEetE 7
Sof ot YA 2e] P37} Yasieh

y2Ed

1. Lewis H. Bell, "Industrial noise control”,
MARCEL DEKXER, 1982,

2. J.W, Sulllvan, "A method for modeling
perforated tube muffler components I.
Theory”, J. Acous. Soc. Am. 66, pp.772-778,
1979.

3. J.W. Sullivan, "A method for modeling
perforated tube muffler components. 1I.
Application”, J. Acous. Soc. Am. 66,
pp.779-788, 1979.

4. W A§, 9 Y, o) FF, M 71, "ohEY
2%712) Aol BY 437, ¢Fabg by
=&, aj12d, 53, pp.85-96, 1990,

5.8 %, U AP, o] ¥, W AW, "M
e ohEt Agrie) gl BY 43,
CF2HNEFFYY, SAY gl 287,
pp.41-46, 1990,

6. K. N. Rao and M. L. Munjal, "Experimenta}
evaluation of impedance of perforates with
grazing flow”, J. Sou. and Vib. 108(2),
pp. 283-295, 1986,

0000000D0D0OOO g|g
Y VAV Ve Ve Ve Wa e We W Wa W WIS

Fig. 1 Through~flow perforated tube muffler
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Fig. 2 Experimental apparatus
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Fig. 3 Comparison between signal(——) and self noise(~ - -) of a through-flow
perforated suffler with air flow for ¢=2.1% and L=200mm
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Fig. 4 Comparison between the predicted(—-) and measured(- - -) insertion
loss of a through~flow perforated muffler with air flow for 0=2.1%

(a) M = 0.05 (b) M = 0.1

and L=200mm
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Fig. 5 Comparison between the predicted(——)

and measured(- - -) insertion loss of a
through-flow perforated muffler for M=0.05
and L=200ma
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Fig. 6 Comparison between the predicted(-—)
and measured(~ - -) insertion loss of a
through-flow perforated muffler for M=0,2
and L=300ma

= 16—



