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Numerical Study on Drop Formation Through a Micro Nozzle
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Abstract

The drop ejection process from a micro nozzle is investigated by numerically solving the
conservation equations for mass and momentum. The liquid-gas interface is tracked by a level set
method which is extended for two-fluid flows with irregular solid boundaries. Based on the numerical
results, the liquid jet breaking and droplet formation behavior is found to depend strongly on the pulse
type of forcing pressure and the contact angle at the gas-liquid-solid interline. The negative pressure
forcing can be used to control the formation of satellite droplets. Also, various nozzle shapes are tested

to investigate their effect on droplet formation.
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Fig. 1 Extension of LS function into a solid region
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Fig. 3 Steady flow past a circular cylinder at
Re=40

Table 1 Comparison of the calculated dimension-
less wake length and drag coefficient
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Fig. 4 Configuration of a bubble adhering to a
cylindrical solid
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Fig. 5 Transient motion of a bubble adhering to a
cylindrical solid for ¢ =90°
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Fig. 6 Steady-state bubbles adhering to a cylindrical
solid with different contact angles (a) 60 °,

() 90° and (c) 120°
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