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Visualization of Knocking in a Four-stroke HCCI Engine fueled with DME

ORJEGEEN !, P, BERD S’ mirisls?, SRR, ERHR’
Keito Aguil, Yutaka Isol, Takahiro Shimaz, Hirotaka Suzukiz, Yuki TakamuraZ,Akira Iijima3, Hideo Shoji3

Abstract: In recent years, it has been actively visualization studies of in the cylinder for investigating the combustion of

the engine in detail. This study investigated the fundamental HCCI combustion behavior in DME fuel by using a 4-stroke

engine that allowed entire bore area to be visualized. As a result, In the case of normal combustion, DME is burned in

multi-point ignition with blue flame. If the equivalent ratio is increased, high intense flame accompanied by knocking

oscillation can be observed in the visualized flame.
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Table 1 Specification of test equipment

Air-Cooled, 4-Stroke Single Cylinder Engine
BorexStroke [mm] 78 x 70
Displacement [cm3] 334
Compression Ratio 8:1
Valve Arrangement Side-Valve Type
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= Motor
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A-D Converter

Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Cross section drawing of the test equipment
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Table 2 Experimental condition
Case 1 | Case 2
Fuel DME
Input heat energy
percycle 400 450
Qin [J/cycle]
Intake air pressure
100
Pin [kPa]
Intake air te t
mperature 30
Tin [K]
Engine speed [rpm] 1400
Frame Rate [fps] 10000
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N = 1400 rpm, e= 8, T;;, =320 K
Qin =400 J/cycle, DME
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Fig. 3 Experimental results at Casel and Case2
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