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Computational Simulation of Blood Flow in Arterial
System Assumed as Elastic Tubes Network in
Steady State with Non Newtonian fluid
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Tarbiat Modarres University Tehran Islamic Azad University Tehran Branch

Abstract

r
I In the present study the blood circulation has been simulated. Human’s body
: arterial system has been assumed as an arborous network of elastic tubes and :

: the blood as a non-Newtonian fluid. A mathematical model which is based on i
i

A 0yl [0 Sl [ S sl 18



| the conductance equations of an elastic artery has been proposed. The flow rate
| at the boundary nodes and pressure at node number one are known values in
I the solution of the mathematical model. The pressure of node number one is the
average pressure of Aortal openning. The blood flow has been assumed to be
steady state. The whole flow of the system enters from node number one, which
is located at the heart, and exits out from the boundary nodes. For solving the
mathematical model a computer program has been written for a network of 128
arteries of the vascular system. Equations which are obtained through this mod-
el are solved by finite element method. In the solution, the flow rate at the 128
elements are calculated at first, and then the pressure at the elements are calcu-
lated. Specifications of the geometry of the vascular system, Poisson’s ratio, and
| vielding stress have been adopted from literature and used in calculations. The
I blood may be taken as Newtonian or non-Newtonian (Casson) fluid, and the ar-
| teries as elastic as well as solid wall tubes. Several computational experiments
| are performed. The experiments include changes in specifications of Aorta, ar-
! teries and blood. Results showing blood pressure changes at different elements
| of the network are presented. Discussions of the results have been carried out.
| The present results are in good agreement with the results reported in literature

u and the physiological observations.
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