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Study on Atomization Characteristics of Pressure Swirl Injectors with Different

Nozzle Expansion Ratio
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Abstract: To study the influence of the nozzle expansion ratio on aero - engine atomization characteristics, the experimental
investigation on different-structured pressure swirl injectors was conducted. The oil mist field shape was captured with industrial
camera, and the velocity of the liquid fuel film and droplet size at nozzle outlet were measured by PDPA, with which numerical
simulation was made to abtain fluid film flow for detailed analysis on atomization performance. The analysis results indicate that spray
angle increases, droplet size decreases and axial velocity of the fuel film decreases along with the nozzle expansion ratio increase;
the spray angle remains the same basically under various pressure differences when expansion ratio keeps constant; the region
downstream of the nozzle can be divided into three parts, namely, fuel jet region, air region inside the fuel jet, and air region outside
the fuel jet, in which a symmetrical dual-vortex structure is formed inside the fuel jet region. A detached vortex region between the
fuel film and wall will be formed. when the expansion ratio is large enough, the fuel film can bypass the detached region and
reapproach the wall, and the adhesion between fuel film and wall increases with the increase of expansion ratio.
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