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Abstract :

Variable valve timing is one of the attractive ways to control homogeneous charge comptession ignition

(HCCI) engine. Hot internal residual gas which can be controlled by variable valve timing (VVT) device, makes fuel
evaporated easily, and ignition timing advanced. Regular gasoline was used as main fuel and di-methyl ether (DME)
was used as ignition promoter in this research. HCCI engine operating range is limited by high combustion peak
pressure and engine noise. High combustion pressure can damage the engine during operation. To avoid engine
damage, the rich limits have to define using various methods. Peak combustion pressure, rate of cylinder pressure rise
was considered to determine rich limit of engine operating range. Knock probability was correlated with the rate of

cylinder pressure rise as well as the peak combustion pressure.
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Table 1 Engine specifications

Bore (mm) 82
Stroke (mm) 93.5
Compression ratio 13
Displacement (cc) 494
Intake / Exhaust valve opening duration (CAD) | 228/228
Intake / Exhaust valve lift (mm) 85/84
Intake valve open (BTDC) -11~29
Valve timing | Intake valve close (ABDC) 59~19
(CAD) Exhaust valve open (BBDC) 42
Exhaust valve close (ATDC) 6
DME injection pressure (bar) 50
DME injector Slit injector
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Fig. 1 Schematic diagram of experimental apparatus
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Table 2 Experimental conditions

Engine speed (rpm) 1000
Intake valve open timing (ATDC) -29,-19,-9,1, 11
DME injection timing (ATDC) 110
AroTaL 2.12,241,2.57,2.77,2.91
Aome 37
Intake charge temperature (°C) 30
Coolant / Oil temperature (°C) 80 /80
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Fig. 2 Cylinder combustion pressure and heat release rate of
gasoline HCCI engine at 1000 rpm

Transactions of the Korean Society of Automotive Engineers, Vol. 14, No. 6, 2006 11



Kitae Yeom - Jinyoung Jang - Choongsik Bae

IVO timing -29 ATDC

Heat release rate [J/0.176 CAD]
o
T

40 342 344 346 348
Crank angle degree [CAD]

(a) Effect of ATOTAL at a fixed IVO timing (-29 CAD ATDC)

20
18 [ VO tnmm.gz,9 ATDC Mora=2-12

B - 19

14

12 +

Heat release rate [J/0.176 CAD]

40 342 344 346 348 350 352 354
Crank angle degree [CAD]
(b) Effect of IVO timing at a fixed ATOTAL (2.12)
Fig. 3 Heat release rate of cool flame of gasoline HCCI
engine at 1000 rpm
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Fig. 4 Burn duration of gasoline HCCI engine in respect to
Artorac and IVO timing at 1000 rpm
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engine in respect to Arorar, and IVO timing at 1000 rpm
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Fig. 8 Combustion pressure rise of gasoline HCCI engine in
respect to AroraL and IVO timing at 1000 rpm
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Knock probability
A -93.03
By 181.16
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