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Numerical Simulation of the Dynamics of the Red Blood Cell in a Microchannel with
Step Stenosis Using L attice Boltzmann-immer sed Boundary M ethod

A. Dadvand Department of Mechanical Engineering, Urmia Uniitgrsef Technology, Urmia, Iran.
A. Alizadeh Department of Mechanical Engineering, Urmia Uniitgrsf Technology, Urmia, Iran
Abstract

In the present study, the dynamics of a red blad(RBC) in a simple microchannel and in a micrachel with step stenosis is
simulated using combined lattice Boltzmann- immér&eundary (LB-IB) method. The RBC is consideredaasleformable
boundary immersed in the fluid flow. The effectsptdsma viscosity on the motion and deformatiothef RBC was investigated.
Then the motion of a circular RBC in a Poiseuil@rf was analyzed. Since the RBC is put at the ckmteof the channel and the
flow in the channel is axisymmetric, the lift foecacting on the top and bottom part of the RBCimmquilibrium. When passing
over a step stenosis in the channel the normal RB€found to be more deformable and take highexdspe compared to the less
deformable RBC. In addition, the normal RBC expmréxl tank-treading motion due to its low elastid &ending coefficients
whereas for the less deformable RBC the tumblingjandook place. The current results showed redsgrgood agreement with
the available numerical results.

Keywords: Lattice Boltzmann Method (LBM), Immersed Boundagthod (IBM), Red Blood CelinteractionMicrochannel

with step stenosis.
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