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The Effects of Periodic Fuel Supply on the Flame Stability and
Soot Formation
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Abstract

The effects of periodic fuel supply on the nonpremixed flame stability and soot formation were
experimentally studied. A solenoid valve was used to control the period of fuel supply. The laser
induced incandescence technique was used to visualize soot volume fraction profile. The flame base
shape was changed significantly by the fuel supply period and partially by the fuel flowrates. The
portion of bluish flame near the flame base became larger as the period increased. When the period
was long, two flames coexisted within one period. It seemed that the characteristic of flame stability
were repeated with 4.68m change of fuel supply line length. The soot mass measurements and soot
volume fraction measurements revealed that the maximum suppression of soot by the perioic fuel
supply was approximately 75% , which occurred when the fuel supply period was relatively long.
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Fig. 1 Schematic of fuel supply system

Fig. 2 Schematic experimental apparatus for optical
measurements (CYL : cylindrical lens, PLC :
plano-convex lens)
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Fig. 3 Flame shapes and types
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Fig 4 Time resolved flame shapes
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Fig. 6 The soot volume fraction profiles for
fuel flowrate of 113ml/min, duty 25%
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