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A Experimental Study on the Electronic Control Hysteresis Phenomenon
of Lean Burn in Spark Ignition Engine

Chi-Woo Leet - Eung-Chae Kim* - Pan ho Kim#* - Byung-Jun Seo*#* - Chi-Won Kim#**

Abstract : Recently it is strongly required on lower fuel consumption, lower exhaust
emission, higher engine performance, and social demands in a spark ignition gasoline
engine.

In this study. the experimental engine used at test. it has been modified the lean
burn gasoline engine, and used the programmable engine management system, and
connected the controller circuit which is designed for the engine control. At the
parametric study of the engine experiment, it has been controlled with fuel injection.
ignition timing, swirl mode, equivalence ratio, engine dynamometer load and speed as
the important factors governing the engine performance adaptively.

It has been found the combustion characteristics to overcome the hysteresis
phenomena between normal and lean air-fuel mixing ranges, by mean of the look-up
table set up the mapping values, at the optimum conditions during the engine
operation.

As the result, it is found that the strength of the swirl flow with the variation of
engine speed and load is effective on combustion characteristics to reduce the
bandwidth of the hysteresis regions.

The results show that mass fraction burned and heat release rate pattern with crank
angle are reduced much rather, and brake specific fuel consumption is also reduced
simultaneously.

Key words : Swirl Mode Control(2=¥ EZ= Al9]), Hysteresis Phenomenon(s|2slgjAlx &
4}, Lean Burn Mixture(89is £317]), Equivalence Ratio(3%4])
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Fig. 2.1 Arrangement diagram of experimental

CA ' Combustion analyzer

IST : Inlet surge tank

DM : Dynamometer

ICS : Injection control system

EGA '@ Exhaust gas analyzer

P © Fuel pump

ENC : Encoder

PT ! Pressure transducer

FCM : Fuel consumption meter

POW : Power supply

SVA © Swirl valve adjuster

PR Printer
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Table 2.1 Engine operating condition

Condition Variation
Engine speed control Load, Unload
. 1,000, 2,000
Engine speed (rpm) 3000 4.000
Swirl valve openness 2.5s, Bs
ratio 7.58, 10s
s Unload,
Load condition Full load
Spark timing MBT
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Fig 3.1 Engine load with engine speed at engine
control region
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Fig. 4.3 Rate of pressure rise versus crank angle
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for engine speed diagram under swirl of 10s
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