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ABSTRACT

This project presents mathematical models of blood flow problem to study
blood - magnetic particle flow in small vessels and through coronary arteries
taking into account of arterial wall deformation under pulsatile condition. To
investigate the behavior of the pulsatile blood flow in the system of coronary
arteries, blood is modeled as an incompressible non-Newtonian fluid.
Transient phenomena of blood and magnetic particle flow through the
coronary arteries are simulated by solving the three dimensional unsteady
state Navier-Stokes equations, continuity equation, level set equation and
MAXWELL equations. Distributions of velocity, pressure and wall shear
stresses are determined in the system under the pulsatile conditions on the
boundaries. Flow behavior of liquid drug is presented. Effect of branching
vessel and stenotic arteries on flow problem and the effect of magnetic field
on the drug flow are investigated. In addition, this project also presents
behaviour of the pressure gradient driven transient flow of a liquid in micro-
annulas (microflow) under a Navier slip boundary condition. Knowledge
gained from this project gives a better understanding of the mechanism of
microflows in the system of coronary arteries in order to improve drug-
delivery technique to the target cell.



