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The Development of Muffler with Controller Sensing Exhaust Gas Pressure
in Automobile Exhaust System(1)
-The general characteristics of exhaust system and characteristics of control valve-
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ABSTRACT
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Haechul Lee, Joonseo Lee, Junkyu Yoon, kyungok Cha

This study is focused on the development of a new muffler. A control valve installed in the
exhaust system is operated by torsion springs, and its open angle is controlled automatically
corresponding to the engine operating conditions. The experiments were done using an exhaust
system simulator having the same pulsation wave frequency and similar pulsation propagation
characteristics of a real exhaust system. The purpose of this study is to develop a new muffler
system which has improved noise reduction quality and less power loss than conventional

mufflers and electronic-control mufflers.
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: area moment of inertia
: number of blocks used in estimation
: spring constant

: wavenumber ( k=2 gf/C)
: length of wire

: momemt

: rotational speed of engine (rpm)
: coil number

: entrance section area
: exit section area

: exhaust gas velocity
: cylinder number

: pressure loss
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pulsation( vl 7] 2 591 &), Exhaust control valve(ul 7] A o]l B)
Nomenclature I
: sound velocity K
: diameter of coil k
0 : diameter of outside k
i : diameter of inside L,
: diameter of wire M
: elastic coefficient N
: frequency Na
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Exhaust system(®] 7] A]), Muffler(*] &), Noise reduction(4 & 7}4), Exhaust
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& : loss coefficient
o : exhaust density
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Fig. 2 Example for calculation of an exhaust system
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Fig. 6 Schematic diagram of rotary valve
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Fig. 7 Schematic diagram of experimental apparatus
for the characteristics of flow through rotary
valves
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