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A Study on Ignition Characteristics at Stratified Lean Combustion Engine
— Aiming a Natural Gas Lean Burn Engine —

Katsuya Kondou?

Katsuya Yoshida?

Makoto Suzuki®

The final purpose of this study is to develop a lean burn engine for natural gas as the main fuel, by making ignition

certainly with the aid of small amount of hydrogen as the source fuel. A constant volume combustion schlieren

observation experiment was conducted to get basic knowledge about the ignitability and the following results were

obtained. The ignition characteristics were slightly improved when the direction of the ground electrode was positioned

towards the upstream direction, and good characteristics were obtained when the number of the ground electrode was

increased. But the superiority of the ignition performance by increasing the number of the ground electrode was not

observed by the experiment using four-cylinder direct injection gasoline engine under the condition of idling operation.
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Fig. 1 Constant volume combustion schlieren apparatus
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Fig. 2 Constant volume combustion chamber
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Fig. 3 Influence of the direction of ground electrode
Spark plug = BKR5E, (air = 0.20MPa, H,=0.22MPa)
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Fig. 4 Influence of the shape of ground electrode
Spark plug = modified BKR5E, (air = 0.20MPa, H, = 0.22MPa)
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Fig. 5 Influence of the diameter of center electrode
(air = 0.20MPa, H,=0.22MPa)
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Fig. 6 Influence of the number of ground electrode
(air =0.20MPa, H,=0.22MPa)
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Table 1 Specification of the test engine

Item 4593-G0I
Displacement (ool 1834
Bore X Stroke (rnm) 81.0x389.0
Mumber of cylinder Inline 4

Combustion chamber Pentroof X Ball in piston

Compression ratio 120
Walvetrain and Mumber of wvalve DOHC -4 valve
Tznition Spark

Fuel supply system Cylinder direct injection

Fuel inction pressure (MPa) 50
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Fig.7 Cylinder direct injection gasoline engine apparatus
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Fig. 9 Influence of engine speed by the direction of ground

electrode  BKR5EKUD (single ground electrode)
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Fig. 10 Influence of engine speed by the direction of ground
electrode BKR5EKUD (double ground electrode)
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Fig. 11 Influence of exhaust emission by the direction of ground
electrode  BKR5EKUD (single ground electrode)
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