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TRANSIENT ELECTROHYDRODYNAMIC NUMERICAL SIMULATIONS

Electrohydrodynamic (EHD) jets arec widely utilized 1n a variety of applications, including drug delivery, fuel 1njection, micro-propulsion
and spray coating. This study endeavors to integrate fully three dimensional (3D) computational fluid dynamics (CFD) to gain a more

profound understanding of the atomization of electrohydrodynamic jets and their implications for various industrial applications.

The atomization process 1s complex, involving numerous variables. To comprehend the fundamentals of Jet whipping, Atomization and
Liquid Depoition a single Taylor Cone Jet 1s employed. A Taylor Cone jet 1s generated using a capillary nozzle subjected to a high voltage \
and connected to a ground plate that can function as either a collector or an extractor, as depicted in the schematic of the geometry. A

This work highlights the complex three-dimensional nature of electrohydrodynamic jets, formed through the Taylor Cone jet transition. The
simulations conducted have proven that 3D simulations are indispensable in deepening our understanding of the complex processes '

involved in jet deposition and spray atomization (Candido & Pascoa, 2023).
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1 Ik Electrohydrodynamics relates the dynamics of fluid flows 1n the presence oo . <X
Ji | of electric fields. In this study, we coupled the Navier-Stokes equations . s 8
L for hydrodynamics with the Maxwell's equations for electrostatics. . : :
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