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An Experimental Study on the Extend of the Operating Region and Emission
Characteristics Through the Stratified Combustion Using Controlled Auto-
Ignition Method

Changhee Lee, Haeyoung Jeoung and Kihyung Lee
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Abstract

Controlled auto-ignition(CAI) combustion, offers the potential to improve fuel economy and reduce
emission simultaneously. In this study, CAI-combustion was achieved in a single cylinder gasoline DI engine
with modified camshafts in order to restrict the gas exchange process. We investigated the effects of air-fuel
ratio, residual EGR rate and injection timing such as early injection and late injection on the attainable CAI
combustion region. The effect of injection timings on combustion characteristic such as start of combustion,
combustion duration and heat release rate was also investigated. From the result early injection causes the
mixture to ignite earlier and burn more quickly due to the exothermic reaction during the recompression and
gives rise to good mixing of the fuel/air. On the other hand, late injection extended the operation region more
than early injection but the emissions of HC and NOx were more or less increased than early injection.
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Fig.1 Schematic diagram of direct injection type CAI
engine system

Table 1 Engine specifications

Engine type 4Stroke, Single Cyl.
Bore x Stroke 95mmx95mm

CR 1 '

vO ATDC 40°

Table 2 Specifications of fuel injection system

Injection Pressure SMPa
Spray Geometry Hollow cone / Swirl type
Spray Angle 60°

Table 3 Engine test conditions

Engine speed 1000, 1200 rpm

A/F 40 ~ 80

Injection timing BTDC 360°, 270°, 90°
EVC BTDC 50°, 70°, 90°
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Fig. 2 Diagram of modified valve timing
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Fig.3 Cam-profile of modified valve timing and valve lift
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(b) Recompression diagram according to the internal EGR

Fig. 4 Diagram of CAI combustion and recompression
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