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A Study on the Back Pressure Characteristics and Engine Performance of
Muffler with Exhaust Variable Valve

Kyoungsuk Park’, Sejong Park”, Hochul Suh™ and Sungman Son”

ABSTRACT

Recently, Automobile manufactures have developing automotive exhaust system under consideration for
improvement in engine performance. It thus develop many exhaust components. For example active muffler,
semi-active muffler, electronic muffler etc. In this components consider enhanced back pressure and reduction
noise. Especially, In recent years it develop the study of semi-active muffler. Semi-active muffler is simple
structure and excel performance. Recently many forms semi-active muffler was developed and adopted to the
actual use in consideration of cost and technical side for noise and vibration.

This study had main objects about the recently developed the semi-active muffler. It was to show its
combustion performance as well as its enhanced back pressure characteristics in design. Therefore if the precise
analysis of the combustion pressure according to the back pressure transmission was carried out, it was
understood that this study would be utilized in the design of the exhaust system such as the semi-active muffler

Key Words : Semi-active muffler(¥t5 %53 ™ E2]), Exhaust variable valve(¥]”7] 7} €8 H) Combustion
characteristics(Q 2= 543), Engine performance(l2! 4] %)
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Specifications of experimental engine

Description Specifications

Type 4 cylinder SI engine

Bore x Stroke (mmx mm) 85 x 88

Displacement (cc) 1997

Compression ratio 10:1

Spark timing 11°+:5° BTDC/800RPM idle
Maximum power (hp/rpm) 137/6,000

Maximum torque (kg - m/rpm)| 18.4/4,500

Table 2 Specifications of combustion pressure
transducer

Description Specifications
Type Piezo ceramic
Range 0 ~ 200 bar
Overload 250 bar
Sensitivity at 200°C -15 pC/bar
Natural frequency spark plug with 130 KHz
integrated sensor
Linearity + 0.6 % FSO
Operating temperature range <350°TC
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Fig. 2 Setting position of spark plug with

integrated combustion pressure transducer
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Table 3 Specifications of pressure transducer
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Table 4 Experimental conditions of exhaust system

No. Condition
Condition 1 Passive Muffler
Condition 2 Semi- Muffler(Free angle 30%)
Condition 3 Semi- Muffler(Free angle 50%)
Condition 4 Semi- Muffler(Free angle 70%)
Condition 5 Semi- Muffler(Free angle 90%)
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Fig. 5 Structure of Passive Muffler and Semi-active
Muffler

Description Specifications Table 5 Engine experimental conditions
Type Piezo silicon cell Ttem Condition
Measuring range 0 ~ 350 kgf/em® Engine rotation speed Idling, 1000, 2000, 3000
Overload 2.5 bar (rpm) 4000, 5000, 6000
Sensitivity 1.0mV/ V:5,10 kgflem’ TPS (%) 0, 50, 100
Linearity + 0.3 % FS(RSS)
Operating temperature range | -30~ 120C 3. AEdn 9
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Fig. 8 Combustion pressure of cylinder with crank
angle degree at 2000rpm
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angle degree at 3000rpm
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