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Atomization by Thin Plate Nozzle
(Partl : Single Hole Nozzle)
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A thin plate nozzle is made by electroforming process. Its thickness is 0.02mm; hole
diameter is from 0.01lmm to 0.07 mm. Fluorine coating is processed on both sides of plate.
Injection pressure is below 2MPa, atomization phenomena were observed using a YAG laser
sheet and a digital camera, and Sauter mean diameter SMD were measured by laser
diffraction method. At 10mm of Lx (distance from the nozzle hole exit), liquid jet is already
disintegrated into droplets. SMD decreases remarkably with increase of injection pressure Pi
below 0.2MPa. SMD increases gradually with increase of Lx. However, SMD decreases
suddenly due to fine droplets suspended circumference air flow when the injection pressure
is high. Interval of droplets array increases with Lx. The sizes of droplets are not constant.
Therefore, it seems reasonable to suppose that some droplets combine into one because the
relative velocity of droplets is small. SMD near nozzle hole exit increase almost linearly with
the diameter of the nozzle hole Dn at low Pi. SMD near nozzle the hole exit increase in
kinked line with Dn at high Pi. Velocities of droplets are decrease with Lx.

Keywords: Atomization, Plain-orifice Nozzle, Laser Diffraction Method, Pressure Atomization,

Diameter, MEMS, Liquid Jet Breakup, PIV
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Fig. 3 Spray with thin plate nozzle (Dn=0.04mm)
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Fig. 5 Spray with thin plate nozzle (Dn=0.01mm)
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Fig.6 Position of wobbling droplet (Dn=0.04mm)
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Fig.7 Position of wobbling droplet (Dn=0.01mm)
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Fig. 8 SMD with thin plate nozzle (Dn=0.04mm)
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Fig. 9 SMD with thin plate nozzle (Dn=0.04mm)
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