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Abstract : Gasoline Homogeneous Charge Compression Ignition (HCCI) combustion is a new combustion concept.
Unlike the conventional internal combustion engine, the premixed fuel mixture with high residual gas rate is

auto-ignited and burned without flame propagation.

There are several operating factors which affect HCCI combustion such as start of combustion (SOC), residual gas
fraction, engine rpm, etc. Among these factors SOC is a critical factor in the combustion because it affects exhaust gas
emissions, engine power, fuel economy and combustion characteristics. Therefore SOC of gasoline HCCI should be
controlled precisely, and SOC detection should be preceded SOC control. This paper presents a control oriented SOC
detection method using 50 percent normalized difference pressure. Normalized difference pressure is defined as the
normalized value of difference pressure and difference pressure is difference between thein-cylinder firing pressure and
the motoring pressure. These methods were verified through the HCCI combustion experiments. The SOC detection
method using difference pressure provides afast and precise SOC detection.
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Nomenclature

ATDC : after top dead center, degree

DP : difference pressure, bar

IMEP :indicated mean effective pressure, bar
NDP  :normalized difference pressure, bar
SOC  : start of combustion, degree
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Table 1 Specification of the test engine

Description Specification
Engine type DOHC with CVVT and CVVL
Number of cylinder 1
Bore x Stroke 86 mm x 86 mm
displacement 499.54cc
Compression ratio 115
e I I 1T
9 e | |
a6l g L e, : |
: p : ..... @b “' ........................ ‘
44 ’ | | +
— B I [ S IR IR R PR i__
¥4 1 1 5
B v e e
s88F-t-i-L1--Ll__L__L__ e e
= [ | I H
36 | @b L L [ R i__ .
3.4 - 8 ) ‘
a2l 4o 1] L. L i o
| | | |
3 1 1 1

1400 1600 1800 2000 2200 2400 2600 2800 3000 3200
Engine speed [rpm]

Fig. 1 Operation range of gasoline HCCI combustion
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Fig. 5 Relationship between SOC and CAppio a 3000 rpm
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Fig. 6 SOC vsdetection delay angle (CApp1o-SOC)
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Fig. 11 SOC vsdetection delay angle (CAnpros-SOC)
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