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RESUMO

The region of not fully developed flow in conventional pipes, minichannels or even microchannels (where continuum hypothesis is valid) is an area 
of great interest to researchers working with laminar regime fluid mechanics. The perfect understanding of hydrodynamic phenomenology at the 
entrance of the tube is still far from being achieved. Proposed equations for predicting the length of the undeveloped flow region multiply. 
Normally, upon full development, the flow becomes again turbulent when encountering obstacles such as a curve, a valve, a fork, or some other 
restriction. For a flow that needs to be in laminar regime, the extension of this area should be the smallest possible, hence the need for a reliable 
forecast, so that the resources that diminish the impact of the turbulence can be properly chosen. In the present work, it is proposed an equation 
for prediction of the length of the not fully developed flow region after entry into bifurcations of rectangular sectioned microchannels with 
symmetrical angles and with different widths in each one of the branches. In it, the quantities "Reynolds number", "hydraulic diameter" and 
"equivalent radius of curvature" are employed. In order to test the efficacy of the mathematical prediction, three experimental microdivisions 
were constructed as well as the flow in the microchannel was simulated via finite difference method, taking into account the hydraulic diameter, 
or taking into account the actual width of the rectangular sectioned channel. The equations that govern the problem were treated in Cartesian 
coordinates, in two dimensions. The results show that the equation worked better for the thinner branches than for the thicker ones. In the same 
way, the calculation with the hydraulic diameter was presented closer to the results of the simulation than the one using the real width. 
Complementary experiments are required for higher reliability of the equation. However, the preliminary results achieved show that the proposal 
is quite feasible.
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