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Abstract: Laminar and fully developed blood flow velocity, rotation and temperature fields in the rigid femoral
artery are investigated approximately. Cosserat continuum approach is applied to derive the filed equations for
Hagen-Poiseuilli flow in the artery. Coupled nonlinear governing equations are solved analytically by
Homotopy Perturbation Method (HPM) and numerically using finite difference method. excellent agreement of
analytic results with numeric ones shows that Homotopy Perturbation Method is an efficient technique for
solving such partial differential equations.
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INTRODUCTION

Blood is an important biological substance and it
plays a vital role in human life, so the behavior of blood in
the artery is one of the most important problems in
biomechanical  engineering. Thus many studies have
been performed analytically, numerically and
experimentally to determine the blood behavior and its
different properties [1-4].

Different complexities associated with blood flow
make the theoretical analysis of blood very difficult. One
of these complexities is the nonlinear behavior of blood
which was unknown until the second half of the last
century. From the rheological point of view, blood is a
water based solution which is composed of a straw
colored transparent fluid, plasma, in which different types Fig. 1: contents of blood [18]
of cells are suspended that strongly affects the dynamic
of blood as fluid so that blood can be characterized as a In the case of blood flow because of considerable
non-Newtonian fluid (Fig. 1) [5, 6]. Experimental studies mechanical properties which is emanate from its
revealed that the blood viscosity decreased with an microstructure, the theory of simple materials cannot
increase in shear rate and that blood has a small yield solve the problem, so a more sensitive continuum theory
stress [7-9]. such  as  nonlocal,   micropolar,  multipolar   and  gradient












