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NUMERICAL STUDY OF THE EFFECTS OF THE GOVERNING NON-DIMENSIONAL PARAMETERS
ON THE DROPLET EJECTION BEHAVIOR

E. Kim and J. Back'
Dept. of Mechanical Engineering, POSTECH.

The droplet ejection behavior from drop-on-demand printhead are investigated numerically in terms of the
non-dimensional parameters. The numerical simulation is performed using a volume-of-fluid model. It is important to
eject droplet within the printability range, where the droplet is ejected in stable manner without satellite droplets.
Generally, the printability range has been determined by Z number, which is the inverse of Oh number. However, it
is found that the ejection of droplets with same Z number can exhibit different behavior depending on the value of
Ca and We number. Therefore, it is insufficient to determine the printability range only with Z number. Instead,
other non-dimensional parameters, such as Ca and We number, should be considered comprehensively.
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Fig. 1 (a) Schematic diagram showing the computational
domain and boundary conditions (b) computational mesh
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Fig. 2 The scaled (a=0.084) inlet velocity V(t) obtained
by a parabolic fitting to the inlet condition used
in Lagrangian simulation of Castrejon-Pita et al.[5]
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Fig. 3 Time evolution of droplet shape at 6.1, 18.2,
25.3,40.4 ms (see Fig. 10 in [5]). Ca=0.94, Z=2.8,
Re=14.7, We=13.7
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Fig. 5 Time evolution of axial tip position up to pinch-off
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Fig. 6 Time evolution of droplet shape after pinch-off (a) case 1,
t=11.6, 17.2, 19.3, 55.2 ms (b) case 2, t=12.6, 20.6, 30.6,
55.1 ms (c) case 3, t=11.7,17.2, 19.3, 55.0 ms
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Fig. 8 Time evolution of droplet shape after pinch-off (a) case 4,
=18.6,22.8,25.2, 53.2 ms (b) case 5, =22.4,29.8, 41.7,
60.8 ms (c) case 6, +=19.1,22.9, 25.3, 53.0 ms
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Fig. 9 Time evolution of droplet shape after pinch-off,
t=38.7,43.1,49.7, 59.3 ms
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