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Abstract. Numerical simulations facilitate the development of prototypes to aid in designing and opti-

mizing devices that generate micro-droplets by dispersing one fluid (dispersed phase) into another (con-

tinuous phase). The study of the operating conditions required for experimental production of micro-

droplets in two-phase systems is ongoing. To facilitate the analysis, literature operating conditions are

taking as starting points for each numerical prototype. In this work we specifically studied droplets gen-

erated through T-Junction devices. This configuration is one of the most commonly used in micro-fluidic

laboratories as far as it is commercially available as PEEK (Polyetheretherketone) interfaces for liquid

chromatography and other similar applications. In these devices, certain assumptions as axial symmetry

(valid for coaxial generators), or a conformal domain (rectangular), are not appropriate. To address these

issues, a 3D simulation has been developed by using an embedded boundary method that defines the po-

sition and shapes of the capillaries within a Cartesian mesh. For the computational model, Basilisk, a free

software program for solving flow equations based on the volume-of-fluid method, was used. Basilisk is

designed to perform curvature and surface stress calculations, efficiently and accurately, for these types

of micro-fluidic applications. The results obtained in the computational study of a T-Junction system for

a two-phase model are presented and compared with experiments present in the literature.
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