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An Experimental Study on the Combustion and Emission Characteristics
According to the Variation of Compression Ratio and Intake Temperature Using
Stratified Charge Compression Ignition in a Gasoline Direct Injection Engine
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Abstract

Stratified charge compression ignition (SCCI) combustion, also known as HCCI(homogeneous charge
compression ignition), offers the potential to improve fuel economy and reduce emission. In this study, SCCI
combustion was studied in a single cylinder gasoline DI engine, with a direct injection system. We
investigated the effects of air-fuel ratio, intake temperature and injection timing such as early injection and
late injection on the attainable SCCI combustion region. Injection timing during the intake process was found
to be an important parameter that affects the SCCI region width. We also find it. The effects of mixture
stratification and fuel reformation can be utilized to reduce the required intake temperature for suitable SCCI
combustion under each set of engine speed and compression ratio conditions.
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Fig.1 Schematic diagram of direct injection engine system
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Table 1 Engine specifications
Engine type 4Stroke, Single Cyl.
Bore x Stroke 95mmx95mm .
volume 673cc
onve BTDC 20°/ABDC 50°
EVC/EVC BBDC 44°/ATDCA44°

Table 2 Specifications of fuel injéction system

Maker (Injection Pressurq  Mitsubishi (SMPa)
Spray Geometry Hollow cone / Switl type
Spray Angle 60°

Table 3 Engine test conditions

Engine speed 1200 rpm

A/F 40, 50, 60, 80

Injection timing Late injection(BTDC 20~120°
Intake temperature 353K, 393K, 433K
Compression ratio 18,16.2,14.2
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Fig.2 Pressure and ROHR to injection timing at intake
temperature 353K, CR 18 and A/F 60
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Fig.3 Pressure and ROHR to injection timing at intake
temperature 353K, CR 16.2 and A/F 60
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Fig.4 Pressure and ROHR to injection timing at intake
temperature 393K, CR 16.2 and A/F 60
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Fig. 6 IMEP value according to variable compression ratio
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Fig. 7 HC, CO and NOx emission with injection timing
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Fig. 8 Emission characteristics of HC and NOx according to

compression ratio
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