HE SS0IM B Ru
mE YT S

Numerical simulation of red blood cell aggregation Kinetics
dependent on spatial distribution of velocity field under
pulsatile flow in elastic tube with a sinusoidal wall motion

Cheong-Ah Lee, Dong-Guk Paeng’

Abstract : Red blood cel (RBC) kinetics under pulsatile flow in elastic tube is

flow velocity field of radial and longitudinal direction of tube.

complex due to

In this study, 2-dimensional

numerical simulation has been evaluated how the spatial variation of the velocity field influences

the RBC aggregation by interactional and hydrodynamic forces adopting elastic tube wall

condition under pulsatile flow assuming sinusoidal wall motion. The sinusoidal tube walls were

designed with different amplitudes and wavelengths of tube wall motion. As results,

the number

of aggregated RBCs is little changed in time and space. However, the spatial distribution of

velocity fields due to the amplitudes and wavelengths

of elastic tube wall motion influenced the

local RBC aggregation under pulsatile flow. The simulation results of RBC aggregation with

high spatial variation of velocity field were similar to the ‘Bright collapsing ring’ phenomenon,

which was observed from the previous in vifro experimental results with porcine blood by

ultrasound B-mode images.
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