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The Effects of the Combustion Characteristics on the Exhaust System
Volume of the SI Engine in Idling
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Abstract : We research into the exhaust system volume what proving the optimum exhaust performance and
combustion characteristics. Many automobile manufactures have developed complex exhaust system for environment
regulation and noise reduction. This complex exhaust system provides acoustics silencing and low frequency noise for
customers demand. Recently, automobile exhaust system have made the Dual muffler concerning to the noise and
vibration reduction. Also it bring the engine performance down by decreasing the back pressure and temperature in the
exhaust system. The experiments are carried out different volume of exhaust system. In order to establish the optimized
conditions design factors which are taking exhaust system volume, it show how the exhaust performance influence on
the engine performance in idling.

Key words : Exhaust system(d]] 7} A] 2= ¥8), Combustion characteristics($d 2~5-4d), Engine performance( 214 %),
Back pressure( 2} ), Dual muffler (0] 5 £2)
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Fig. 1 Experimental setup for the engine dynamometer

Table 1 Specifications of the experimental engine

Engine specifications

Type 4cylinder S.I engine

Bore x Stroke (mmxmm) 85 x 88

Displacement (cc) 1,997

Compression ratio 10.1:1

Maximum torque (kgf - m/rpm) | 18.4 / 4500

Maximum output {PS/rpm) 137 /6,000

Spark timing 11°£5° BTDC / 850 rpm idle]
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Table 2 Specifications of combustion pressure measurement

Table 3 Experimental conditions of muffler volume

Item Specifications
Combustion Pressure transducer
Type Piezoceramic
Range 0~ 150 bar
Sensitivity -16.6 pC/oar
Linearity < £0.6 %FSO
Operating Temperature range < 350°C
Mounting type Spark plug
HRS 5pin connector Pressure port acapler
43 }_‘Eﬂ—“ -
Pressuro = —]
30
Pressure pipe
13
] he
Pressure port

TN
Exhaust pipe

Fig. 2 Setting adaptor position of pressure transducer
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Division Total
Condition Shape Volume(¢) |y ume(ec)

Type 1 ; 1400 1400
Left | 1400

Type 2 2400
Right| 1000

(W” Left | 1400
Type 3 \m 2800

Right | 1400

Data acquisition system

Catalyst converter  Sub muffier

(a) Single muffler type (type 1)

(b) Dual muffler type (type 2, type 3)
Fig. 3 Setting position of back pressure transducer and
thermocouple
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Fig. 4 Back pressure of the experimental exhaust system
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Fig. 5 Temperature of the experimental exhaust system
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Fig. 6 Heat flux of the experimental exhaust system
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