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This work presents a numerical study regarding the required development length (L = L/H) to reach fully-developed
flow conditions at the entrance of a planar channel for Inelastic non-Newtonian fluids modeled by the Sisko model. The
simulations were carried out for low Reynolds number flows in the range 0 < Re ≤ 100, for a power, n, in the range
1/3 ≤ n ≤ 2 and for a dimensionless infinite viscosity, µ̄∞, varying in the range 0 ≤ µ̄∞ ≤ 0.1. A new non-linear
relationship between (L and Re was derived, taking into account the different values of n and µ̄∞. Also, new exact
solutions are presented for the velocity profile under fully developed flow conditions (for specific values of n).

Acknowledgments

This work is funded by FEDER funds through the COMPETE 2020 Programme and National Funds through FCT -
Portuguese Foundation for Science and Technology under the project UID/CTM/50025/2013 and under the scholarship
SFRH/BPD/100353/2014. M.S.B. de Araujo acknowledges funding from CAPES (Coordenação de Aperfeiçoamento de
Pessoal de Nı́vel Superior) proc. BEX 1902-14-8.

Poster Presentation 11th OpenFOAM R©WorkShop

1


