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Evaluation of Combustion Stability of Idling Speed State
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ABSTRACT

It is necessary to discuss lightening engine parts and reducing the friction of sliding parts to
improve fuel consumption and combustion stability at idling condition. Lean best torque
combustion which produce maximum power at a lean air-fuel ratio is effective for the
reduction of exhaust gas emission and the improvement of fuel consumption.

Accordingly, this study deals with the expansion of lean combustible limitation, the
combustion stability and the reduction of idle speed through the analysis of combustion
characteristics on the base of the control technique of precise air-fuel ratio because it does not
need to maximum power at idling condition. The idle speed is increased proportional to
ISC(Idle Speed Control) duty ratio. On the other hand the idle speed is decreased by lean
air-fuel ratio. The COV in engine speed is stable within maximum two percent up to 17.6

mixture ratio by the control of ISC duty ratio.
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1. Switcher. 10. Manfold Pressure Sensor
2 ECU 11. Stepping Motor
3. AD Converter 12. Throttle Position Sensor
4. Interface 13, Pressure Sensor
5. Interface 14, Ignition System
8. Air calaulator 15. Encoder
7. IBM PC 16. Oil Temperature Sensor
8. Air Flow Sensor  17. Water Temperature Sensor
9. Inyector 18. Lean Mixture Sensor

Fig.1 Schematic diagram of experimental apparatus
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Fig.2 Block diagram of PC-ECU ISC duty rate
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Table 1 Specifications of test engine

Item Specification
Type of engine 4-valve 'four-cylinder SI
engine (DOHC)
Type g}flaig){)neliustlon Pent roof
Intake valve
Open 6 deg. BTDC
Close 46 dep. ABDC
Exhaust valve
Open 50 deg. BBDC
Close 10 deg. ATDC
Stroke volume (cc) 448.3
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Fig.3 Relation between air mass and ISC duty rate
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Fig.4 Control result of fuel injection duration
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Fig.5 Relation between air mass and ISC duty rate
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Fig.6 Control result of fuel injection duration
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