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Measurement of particle diameter in diesel spray
by long-distance microscopic shadow-graph photography
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The present study investigates the effects of injection pressure and ambient temperature
on distribution of number density and diameter of fuel droplet in diesel fuel spray by using
long-distance microscopic shadow-graph photography. The large number of fuel droplets
was statistically analyzed by newly developed algorism. It was clarified that the
larger-size particles exist closer to the spray tip. Droplets distribution becomes uniform as
time passes. Higher injection pressure promotes atomization throughout the whole spray
boundary. High ambient temperature has great effect on formation of small-size droplet at
early time of injection period, in particular, up and midstream of the spray.
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and shadow-graph optical system
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Fig. 10 Example of the elimination of miss-detected measurement and particle diameter
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Tablel Experimental conditions
Base Early High Py High T,
Ambient temperature K 298 298 298 700
Fuel injection pressure  MPa 40 40 70 40
Time from start of injection ms 0.50 0.25 0.50 0.50
Ambient gas N, : Ar=25vo0l% : 75vol%
Ambient density 15 kg/m’
Injected fuel JIS#2 diesel fuel
Nozzle type Mini sac, Single hole
Nozzle hole diameter 0.18 mm
Analyzed particle number 1666 823 2232 411
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Fig. 13 Macroscopic and microscopic images of sprays
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