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RESUMO

During the biennium 2017/2018, the authors of this work presented and discussed with the specialized scientific community, 3 studies about the 
region of flow development in symmetric bifurcations of microchannels, with variation of angles, flow rates and channel diameters. Basically, the 
authors' proposal was to test a mathematical formulation in a classic format, found in the literature, which describes the length of the entrance 
region in each outlet of the bifurcations. This equation was an adaptation inspired by propositions adopted for prediction in toroidal and helical 
geometries of conventional piping, which take into account the radius of curvature of the tube, the Reynolds number (which in itself translates 
velocity, viscosity and density of the fluid) as well as the internal diameter or hydraulic diameter where the flow develops. To effectively test the 
adequacy of the relationship, Navier-Stokes and Energy equations, which govern the flow under appropriate constraints, were implemented in 
finite difference method. The fluid used was water under NTP conditions. Numerical files were obtained from programming in structured 
computational language and images were generated from such files, composing conventional technique CFD (Computational Fluid Dynamics). In 
this way, the not developed flow region was measured. In addition, it was used a commercial software that works with finite elements, for 
comparison of images and test of the effectiveness of the simulation in finite differences. Some experimental results obtained in partner 
universities were also used to test the efficacy of this simulation. The results obtained in CFD were compared to those predicted by the 
mathematical proposal. The equation was considered better suited to the range of bifurcation angles between 30 and 60 degrees, flow rates 
between 1.39 x 10^-10 (m^3)/s and 5.56 x 10^-10 (m^3)/s, with hydraulic diameters between 80 and 200 µm. It is recommended to extend the 
work to asymmetric bifurcations.
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