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Summary

For the commercial production of gasoline HCCI engines, it is important to understand the effect
of fuel characteristics on HCCI combustion and SI combustion. In this study, using model fuels
composed of paraffins, we analyze the effect of octane number on two Auto-Ignition phenomena : 10
HCCI combustion with intake air heating and 20 knocking in SI combustion, through experimental
and numerical approaches in a high compression ratio engine. As a result of the analysis, it is
clarified that in HCCI combustion, the fuel characteristics in high-temperature region are dominant
to the combustion timing. The higher the intake air temperature becomes, the smaller the difference
in combustion timing by octane number becomes. In SI combustion, on the other hand, the fuel
characteristics in low-temperature region are dominant to the knocking limit. Therefore, with even a
high compression ratio, the knocking limit shows a correlation with RON. In the course of this

analysis, a characteristic phenomenon was observed in the heat release around TDC, thus this

phenomenon has also been analyzed.
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Table 1 Engine Specifications and Operation Conditions

Engine Type DOHC 4-valve
Bore X Stroke 87.5mm X 83.1mm
Compression Ratio 14.0

Combustion Chamber Pent-roof

Fuel System Direct Injection
Water Temp. / Oil Temp. 88°C / 90°C
Engine Speed 1500rpm

Table 2 Properties of Test Fuels

70RON S80RON 90RON

RON 70.8 81.2 90.5
MON 73.3 83.3 89.7
Density 15°C (g/cm®) 0.6903 0.6915 0.6923
IBP 325 33.0 34.5

el as 10% 57.0 57.5 57.5
D'Srl"é’;m” 50% 101.5| 1020 101.0
90% 152.0 151.0 150.5

EP 188.0 189.0 186.0

Reid Vapor Pressure (kPa) 60 59 60
n—Paraffin 16.8 4.6 4.3

iso—Paraffin 83.1 95.3 95.7

Composition [Naphthene 0.1 0.1 0
(vol%) Olefin 0 0 0
Aromatics 0 0 0

Benzene 0 0 0

Net Calorific Value (J/g) 44392 44374 44354
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Fig.1 Ignition Delay at A 1.0 and In-Cylinder History

of CFR Engine
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Fig.3 Ignition Delay at A 4.5 and In-Cylinder History
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