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Development of an Analysis and Design System of Exhaust Mufflers
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Abstract : A PC-based analysis and design system of exhaust muffler is described. It makes use of software packages
such as Sysnoise and STAR-CD to calculate transmission loss(TL) and back pressure. The system is applied to redesign
a main muffler of passenger car to improve its performance. The effects of design parameters on acoustic and pressure
loss characteristics are examined. Taguchi method is used to determine optimal combination of parameters which
affects muffler performances such as TL and back pressure. Three models are chosen and compared in laboratory bench
test and engine dynamormneter test to prove their performances.
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Table 1 Basic muffler elements
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Table 2 Orthogonal arrays of control factors

A | e [ A | e
978 | Ane |[#rRuE(d AR
Mg 9% (I>5><25) 95x59)

152 | 62 125mm e
245 84 145mm
3 g 165mm

Table 3 Orthogonal arrays

N gHs
HE 1 2 3 4
1 1 I 1 !
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 I 2
7 3 1 3 2
8 3 2 I 3
9 3 3 2 1
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Table 4 Analysis result of TL and back pressure

g s TL wj g}

1| 2| 3| 4 | (700Hz) (kPa)

ZERA | 2 | 2| 2|3 15,489 74.8
TLRd | 3 | 1| 3 |1 16,573 70.1
WgEA ] 3| 1] 1] 3 15,719 69.5
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Table 5 Sample model

R I sl
(700Hz) (Kpa)
7|& B E(M_2223) 15,489 74.8
Sample#1(M_3131) 16,573 70.1
Sample#i2(M_3213) 15,703 69.0
Sample#3(M_3113) 15,719 69.5
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