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Fuel Stratification Process in a Lean Burn Internal Combustion Engine
by Using Planar Laser Induced Fluorescence
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Abstract : Mixture formation in the cylinder of a lean burn engine has been observed by Laser Induced Fluorescence
technique. XeCl laser (308nm) was used to produce a laser sheet. 3-pentanone has been added to iso-octane fuel to
produce fluorescence, the intensity of which is proportional to the concentration of the fuel. The laser sheet was
introduced through the piston window and the fuel distribution in the vertical plane was observed through a side
wincow. Comparison has been made for the cases of selected fuel injection timing as 0, 360, 405, and 450 CA. For the
cases of 0 and 360 CA injection, uniform fuel distribution in the combustion chamber has been obtained at the ignition
time, which is favorable for the high load mode. And the late injection cases, 405 and 450 CA, revealed the stratified
formation of rich mixture around the spark plug. That extends the lean misfire limit and reduces cyclic variation in the

low oad mode.
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Fig. 2 Optical access to single cylinder research engine

Table 1 Specification of the engine

Optical engine | Production engine

Number of cylinders 1 4

Displacement (cm’) 360 1493

Bore x Stroke (mm) 75%81.5 75X 84.5
Compression ratio 7.6 9.3

Valve mechanism SOHC VTEC-E | SOHC VTEC-E
Number of valves 4 4
Valve diameter
Inlet (mm) 275 27.5
Exhaust(mm) 235 23.5
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Fig. 5 Fuel distribution in the vertical plane in the cylinder
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Fig. 6 Normalized fuel concentration distribution
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