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RESUMO

In the last three years, the coordinator of this research, bringing together as co-authors UNESA students and professors from renowned partner 
institutions, has been developing studies of pressure drop analysis as well as prediction of the extension of the not-developed flow region in 
bifurcations, both in microscale as in conventional dimensions. At present, the proposal is to study the region of thermal development in these 
structures. Classical equations presented in the literature show that the size of this area, for curved stretches of tubes, is proportional to the 
Prandtl number and inversely proportional to the Dean number, if the thermal development is concomitant to the flow development. On the 
other hand, it will be inversely proportional to both dimensionless magnitudes, if thermal development occurs with the flow already developed. It 
is important to note that both the Prandtl number and the Dean number bring the influence of the physical properties viscosity and density on 
the flow. Additionally, the Dean number also keeps the influence of geometric aspects, such as diameter and radius of curvature, and 
hydrodynamic, as the flow velocity. Thus, equations of prediction of the length of the not thermally developed region were raised. The 
methodology was to simulate processes of thermal flow in standard bifurcations, via CFD. Basically, the dimensional design was an asymmetric 
bifurcation, where pairs of half-angles ranged from 5 to 90 degrees, with tubes that were 10 to 35 mm in diameter, keeping the feeder channel 
and arms lengths at 0.9 m. In terms of flow, values varied between 5.56 x 10-11 m3/s and 2.78 x 10-10 m3/s of water under CNTP conditions. The 
simulation was done by discriminating the Navier-Stokes and the Energy equations in finite differences, modeled as they govern the process. 
Following previous works of the authors, a commercial software was used to compare images and quality certification of the simulations made in 
finite difference method. In this way, images were generated where the length of the region of interest was measured. From this, three equations 
were lifted, one for variation of angle only, another for variation of flow rate only and another for variation of diameter only, keeping the other 
quantities constant. The three equations were also tested with the simultaneous variation of angles, diameters and flow rates, reaching one of 
the three as a broad spectrum expression. All measured values found a reasonable coincidence with values calculated by the raised equation for 
angular variation, which was chosen for the general prediction equation. It is recommended to use the same methodology for future work 
employing oil as flowing fluid and to test the influence of viscosity and density in the thermal developing region.

Engenharias

Engenharia Mecânica
XI Seminário de Pesquisa da Estácio


