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(Study on a Prediction of Noise Attenuation Performance of Automotive Mufflers)
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ABSTRACT

The lattice filter formed transfer function has the advantage of computer simulation in the analvsis of muffler. The transfer function is

derived by using z-transformation for perforated clements in through-flow, cross-flow and reverse-flow tvpes. A computer program for the

prediction of the performance of automotive mufflers is developed using the transfer functions for uniform tube. open termination. expansion

element | perforated clements. etc. The analvtical results are verified by comparing with the experimental results for the transmission Joss of a

muffler. The effect of geometric configuration change of the muffler was investigated in order to improve the performance of noise attenuation

LAE
o
3 A
of AMLGI AlY T8 2g45L BE "é"—?‘*li’i
Fa 3ol AREAE 25700l Tol AR Atgwn ¢
=3 Cl"é’}{ g e 2ulg habsle EYmot OPL]E]' T
Holr o] offu2l7h adtvle 22548 A A
& oelatel e obg gt Qoo o Jayaraman 7 Yam
of Ad Beld HIwg A v #As A
o ol vis] dPElE Tk Wakia o 2T 3
By 74 g o83 Axgy gulo] dggeyie o
3 NEY 24, AHF 2, 9BY Qo thy) A
T el ddgr g Telodch olY¥A 2 MuE 3
AREle] Mggeo d9W T HTe, waE o
ROEET WL A9 982 v, dAEw 3
Bl 5 A g4 HEReE olgs £grlel
XY 45 3T = Y= HEH zZ2ayge g
3k ol Muker ZRoge gl Fxof
mer zk g 4ol tiF HEFeE 1Y 2 e Pes
AHer FEsbe] £gvlel Ad HNY@as: Falo

-389-

sgulel 284 Y Hse A

sbafol A AbgE s

A R Elol Slo] olg
Wk bl e g EakAr 280 Mg wEa)
a2 Akl A A FE 2878 Ee Al
ZR IS ‘ﬁ%—é%%itk of 25718 gute] Aol
mWep 2 228 Rdeted wdusin s =3 o)
& ol g3 i%?i?—} J5& dasdn 49s 29 @
BYE delehlrl ek nRze] wide B so v
ol H5g nustoc
2. F7) AabU dneE g9 AU
2.1 7] FAEY dae s

T AAgE duelEe Azka aleo] el @ 7]
st A oAb HI-“-%DIH 7 dielgeloh Fv] Hxby

oA 2ol& Hwa +2FQ A(forward  residual crrory ¢''(k)

F- A 222 2K backward residual crrory r'(k) @] xppupsL

pi=3

~

3]

L.
o

il

ot I(k) - C”(k) LK (k) r”(k)
rn+l( k) = l"(k*l) Klnll(k) C“(k»l) 2)



ol T MAAA S} FARAAS

n
Kc""(k) = _Ar_lfk_), (3)
R>7(k)
n
KIM (k) = A\ fk fl‘ )
RL.] (l\

olth abpubE ATy AThIEAE 47 Thga Pol T

4 ok
Rc.n-r-l(k) _ Rc.n(k) _ Kc'”(k)A“(L’) (3)
R™ Ky = R™k — ) - K" (k) a(k - 1) (6)
1 .
G“H(k)zG"(k) o r (k»)» r“(k)l 1%
"(k)
AM(K) = AA"(k = D +1e" () TGP GO (k) (8)
22 22719 42SUs BA
g0 B8 g sidzted AYYeE AHgSe
7 FE *l%ﬂlo}’ﬂ % ofeldelA feEld FAHe
750 ek gukel olF AR wWE 42U B4E
T.oagvlel HMaiziel & Aol A n7ie)
§ 2] @ 4ol deje] Hedvhrg
Fabw HAe] Hgge g T Py dg +
ST,
@) T R@ ©)
P ()] [721 TzzJ Py (2)

ook ol 73k AEEe g olgs 2570 HEve
BT S oled ddedand 2y olg

ufel whab-g J9 HI2 Heolflmz oreigle] dAsiuin
7FA sk ) 2 ?]»(‘““ = -1)9 A

)

(l

1= 20 log,|-2

(10)
20 1021, [( T2 + Tya)|

£57el Heg 29T 5+ db EasAdmLe 28
E¥HEE Aoy 287]0) ¢arE
< uk2) el ¥(PWL Sound Power Level)oll A
" pwLg aroleh 4 o] & 3o

2hat

SRao] W

g

N

V= Tk

2
=

TL = 20 log |-
I'L = 20 log, P

Lo

(tn

= 20log oM
o] Hc}
2.3 &gV yRQ 4o HYdy

AP e Wy

hole-cavity 57 9 ¢}

a7t el s

zvéi
7ererA
g A olgh wo] +AE &%
AEe ddstede 2879 TRE VIERLE
Bostol slaste o] ofelrbxl Wl felstck 2
ol 428718 FAske slEg4ol tisl AAYE
o) Agdeg ¥ 12 At

712]

Table 1. Transfer Functions of Basic Elements of Muffler®™
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Fig. 1. The commeon two-duct perforated section
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Table 2. Boundary Condition of Perforated Elements™.
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Table 2. Boundary Condition of Perforated Elements (continued).
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Fig. 2. Flow chart of program
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