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Applying ‘SHARP’ interface scheme in the immersed boundary-lattice Boltzmann
method for simulation non-Newtonian fluid flow over a cylinder

A. Amiri Delouei', M. Nazari®" and M.H. Kayhani®
! Ph.D. Student, Dept. of Mech. Eng., University of Shahrood, Shahrood, Iran
2 Assist. Prof., Dept. of Mech. Eng., University of Shahrood, Shahrood, Iran
% Prof., Dept. of Mech. Eng., University of Shahrood, Shahrood, Iran

Abstract

In the current study, the non-Newtonian fluid flow over a circularcylinder has been simulated using the
Immersed Boundary — lattice Boltzmann method. In order to couple the Lagrarigian nodes on Immersed
Boundary and Eulerian nodes in the fluid domain, the direct forcing method based on sharp interface scheme
is employed. The split-forcing lattice Boltzmann method is used to apply the effects of boundary force on
non-Newtonian power-law fluid which leads to more monotonic force implantation in times interval. The
impact of numerical parameters on the accuracy of the introduced method has been investigated in details.
The different fluid regimes consist of steady and unsteady flows in different Reynolds numbers and power-
law indices has been investigated. The results show that the immersed boundary — lattice Boltzmann method
can completely captured the properties of non-Newtonian fluids in presence of Immersed Boundary.In
future,this algorithm can be used for modeling of moving bodies in non-Newtonian fluids.

Keywords: Immersed boundary — lattice Boltzmann method; Sharp interface scheme; Non-Newtonian fluid;
cylinder.
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® Feedback-forcing method
" Direct-forcing method
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° Fnite-difference method
0 Fpite-volume method

™ Sharp interface scheme
12 Diffuse interface scheme
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! Split forcing lattice Boltzmann method
2 Power-Law index

® Reynolds number

* Drag coefficient

® Recirculation length

® Lift coefficients
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