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Abstract

As a form of anti-knocking measure, observation of flame propagation in a combustion
chamber was tried. As the technique, an ion-current probe method with our own improved
was adopted. Probes were embedded in intake and exhaust valves, which has been considered
difficult until now because these are moving parts. Also the total number of probes per one
combustion chamber was greatly increased to 92. As a result, it was possible to measure
flame propagation with greater precision than conventional measurement techniques. Also, by
combining this data with data from two combustion pressure sensors, a method was devised to
identify the positions of knock onset, and several knocking behaviors were observed as a result.
With these tools, several factors considered to affect knocking were investigated, including
supercharging, octane number, air-fuel ratio and engine coolant temperature. In addition the

analyses by CFD for the results were also performed.
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[0 10 Single Cylinder Specifications

Displacement 0.58L
Compression Ratio 125
DI Fuel Injector Vertical 2 slits or Horizontal 1 slit
Fuel Pressure 12 MPa
Valve Train DOHC 4 valve
Tumble Rati 0.65
drbierato Vertical 2 slits Horizontal 1 slit
D D D D D D D D D 2|:| D D ED D D D D D D D Flame front arrival timing lﬁ I
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Crank angle encoder
Combustion pressure sensor
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00 3 Procedure to Determine the Point of Knock Onset
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02 Engine Running Condition 1

Engine Speed 2000 rpm
DI Injector Vertical 2 slits
NA WOT
Load
Supercharged 0 40kPa
End of Injection Timing 240
[ deg.BTDCO
Gasoline Octane NA 90/100 RON
Number Supercharged 100 RON
NA 100 RON 20
Ignition Timing
[0 IGTO deg.BTDCO NA S0 RON 13
Supercharged 12
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04 Comparison of 100 cycle average of flame propagations on the same knocking level
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00 3 Engine Running Condition 2

Engine Speed 2000 rpm

DI Injector Horizontal 1 slit

Load WOT

End of Injection Timing 180 deg BTDC

Air Fuel Ratio 105 125 145

Engine Coolant Temperature 800 900 1000

Ignition Timing Advance to Medium Knocking Level
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[0 9 Comparison of 100 Cycles Average of Flame Propagation by Air Fuel Ratio
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