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A Study on the combustion characteristcs for backpressure

of exhaust system in SI engine

Park Daiun’", Park Kyoungsuk™, Park Sejong®, Son sungman’

ABSTRACT

It is necessary to consider the stability, economic environmental-friendly problems by
the development of the road, supply of the automobile, environmental problem as
designing the exhaust system. To reduce the noise and the vibration of the automobile,
it is needed to consider the pulsation noise, air current noise, vibration of air pipe which
generate the intake and exhaust noise of the automobile. Moreover, the discharge
sounds, intake sound, radiation sound, transmitted sound are occurred. To reduce this
influence, the variable valve is needed and to control these factors, path transformation
muffler and active type muffler are needed. While engine efficiency could be reduced
with this transformationand resistance by the pressure, thermal property.

In this study, how to design exhaust systems yielding higher condversion efficiency,
lower backpressure and optimize the performance. this study is recommended for
exhaust system and designers and engineers involved in SI engine exhaust system and
it will furnish information for you to design more efficient.
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Fig.1 Schematic diagram of experimental apparatus

Table 1 Specifications of test engine

Type 4 cylinder SI engine

Bore x Stroke (mmx mm) | 85 x 88

Displacement(cc) 1997

Compression ratio 10:1

Spark timing 114£5° BTDC / 800RPM idle
Maximum output 137/6,000

Maximum torque(km/rpm)| 18.4/4,500
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Table 2 Specifications of cylinder pressure transducer

Type Piezoceramic
Range 0 ~200 bar
Overload 250 bar
Sensitivity at 200TC -15 pC/bar
e
Linearity 0.6 % FSO
Operating temperature range 350TC
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Fig. 2 Setting position of spark plug with integrated
cylinder pressure transducer
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Table 3 Specifications of pressure transducer

Type Piezo silicon cell
Measuring range 0~ 350 kgf/em2
Overload 2.5 bar

Sensitivity 1.0mV/V:5, 10kgf/on
Linearity #0.3 % FS(RSS)
Operating temperature range |-30~120C
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Fig. 3 Setting adaptor position of pressure transducer
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Table 4 Experimental conditions for the effects of the
exhaust pipe parameters

Condition 1 O @) O

Condition 2 O O x

Condition 3 O x O

Condition 4 O x X
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Fig.4 Back pressure of exhaust system with engine rotation
speed in condition 1
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Fig.5 Back pressure of exhaust system with engine rotation
speed in condition 2
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Fig.6 Back pressure of exhaust system with engine rotation
speed in condition 3
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Fig.7 Back pressure of exhaust system with engine rotation
speed in condition 4
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Fig.8 Pressure of cylinder with crank angle degree at
2000rpm in Condition 1
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Fig.9 Pressure of cylinder with crank angle degree at

3000rpm in Condition 1
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Fig.10 Pressure of cylinder with crank angle degree at
2000rpm in Condition 2
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Fig.12 Pressure of cylinder with crank angle degree at
2000rpm in Condition 3
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Fig.13 Pressure of cylinder with crank angle degree at

3000rpm in Condition 3
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Fig.14 Pressure of cylinder with crank angle degree at

2000rpm in Condition 4
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3000rpm in Condition 4
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