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Fig. 1. Design of a fluid drop on the dielectric surface by the application of electrical potentials including hydrophobic
layer, dielectric layer and conductor layer
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2 Contact Angle Hysteresis
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Fig. 2. Geometry, boundary conditions and two-fluid contact surface.
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Table 1. Fluid properties of water, blood, mercury and air at 20°C [5, 13, 20].
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Fig. 3. An overview of the a) unstructured and b) structured mesh.
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Table 2. Comparison of the vibrational amplitude of water droplets for different mesh dimensions to demonstrate mesh

independency.
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Fig. 4. Water droplet dynamics with a radius of 0.5 mm for mesh independency in different elements.
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Table 3. Present study results and results that reported in the literature review.
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Fig. 5. The results of the numerical solution stated in Ref. [5] and the present study on the mercury drop for the final con-
tact angle of 133 degree.
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Fig. 6. Results of the present work for a water drop with a radius of 1.25 mm and a final contact angle of 50 degrees; and (b)
the results of Ref. [18] numerically and verified by laboratory results at the same reference for a water drop with a radius of
1.25 mm and the final contact angle of 50 degrees.
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Fig. 7. The final drop height for (a) laboratory research in Ref. [18] and (b) the dropper for water drop to an initial radius
of 0.85 mm and a final angle of 65 degrees.
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Table 4. Amplitude and frequency of Newtonian fluid droplet (water) in final contact angle of 60 ° by changing radius

droplet.
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Fig. 8. Comparison of height and final fluctuation graph of Newtonian fluid drop (water) with change of initial radius of

drop with 60 °
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Fig. 9. Comparison of the graph of the fluctuations of the height and final height of the Newtonian fluid droplet (water)
with the change in the applied final voltage (constant drop radius but the final contact angle is different
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Fig. 10. Comparison of height and ultimate fluctuation graph of Newtonian fluid drop with changes in dynamic viscosity
with 60 ° final contact angle.
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Table 5. Amplitude and frequency of Newtonian fluid droplet (water) in final contact angle of 60 ° by changing dynamic

viscosity.
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Table 6. Amplitude and frequency of non-Newtonian fluid droplet (blood) in final contact angle of 60 ° by changing radius

droplet.
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Fig. 11. Comparison of the graph of the fluctuations of altitude and final height of non-Newtonian fluid (blood) drop with
changing initial radius of drop with final contact angle of 60 degrees.
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Fig. 12. Comparison of the graph of the fluctuations of altitude and final height of non-Newtonian fluid droplet (blood)
with change in applied final voltage (constant drop radius but final contact angle).
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Fig. 13. Comparison of the graph of the fluctuations of the height and final height of the non-Newtonian fluid droplet by
varying the coefficient n in the Carreau model for values of less than one and with a final contact angle of 60 degrees.
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Fig. 14. Comparison of the graph of the fluctuations of the height and final height of the non-Newtonian fluid droplet by
changing the coefficient n in the Carreau model for values greater than one and with a final contact angle of 60 degrees.
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Table 8. Vibration amplitude and frequency of non-Newtonian fluid droplet by viscosity change for n values greater than
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Fig. 15. Investigation of velocity, shear stress rate and dynamic viscosity for two modes a) n>1 and b) n<1 for non-newto-
nian fluid.
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Line Graph: shear tension (Pa)
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Fig. 16. Contour and plot (a) shear stress on the surface and (b) pressure on the surface forn=1
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Fig 18. Contour and plot (a) shear stress on the surface and (b) pressure on the surface forn < 1.
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Table 9. Shear stress and maximum drop pressure before
the first oscillation (start of the first increasing in height)
for the different states of the value n.
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