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The effect of discharge on water spray from a vortex nozzle at different pressures
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The effect of a repetitively pulsed spark discharge initiated directly in the liquid film near the
exit orifice of a vortex-type nozzle on the spatial atomization efficiency of water is studied ex-
perimentally. The discharge was ignited between a sharp high-voltage electrode (positive polar-
ity, 14 kV) and the film surface. Measurements were performed over a discharge repetition
frequency range of 0.1-40 kHz and water gauge pressures from 0.5 to 4 bar. Using high-speed
shadowgraphy, the spray cone width was quantified, and the parameter H/Hy was introduced
to characterize the relative enhancement of spatial atomization when the discharge is applied.
The H/H, vs. frequency dependence is found to be non-monotonic with a pronounced maxi-
mum; the frequency of this maximum shifts to higher values with increasing water pressure,
while the peak magnitude decreases. Electrical measurements yield a single-discharge energy
estimate of ~1 mJ and confirm the absence of misfires over the entire frequency range.
The observed effect is attributed to the compression wave generated in the discharge channel,
which imparts an additional radial momentum to the droplets and causes earlier film breakup.
The energy efficiency of the method is discussed for different water pressures.
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