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Dynamic characteristics of pulsed supersonic fuel sprays
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Abstract: This papsr describes the dynamic characteristics of pulsed, supersonic liguid fuel sprays or jets injected into

ambient air Simple, single hole nozzles were employed with the nozzie sac geometries being varied. Different uel types, diesel
fuel, bio-diesel, kerosene, and gasoline were usedto dstermine the efects of fuel propertiss on the spray characteristics. A
vercal two-stage light gas gun was employed as a projetile launcherto provide a high velocity impactto produce the liquid jet.
‘The injection pressure was around 0.88-124 GFa in all cases. The pulsed, supersonic fusl sprays were visualized by using a
high-speed video camera and shadowgraph method. The spray tip penetration and velocity atienuation and other
characteristics were examined and are described here. An instantansous spray tip velocity of 1,542 mis (Mach number 4.52)
was obtained. However, this spray tip velocity can be sustained for only a very short period (a few microseconds). it then
attenuates very quickly. The phenomenon of multiple high frequsncy spray pulses generated by a single shot impact and the
changed in the angle of the shock structure during the spray fight, which had already been observed in previous studies, is
again noted. Muliple shock waves from the conical nozzle spray were also clearly captured.
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