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Human Arterial Tree Modeling using Finite Element
Method

Y. Dabiri; N. Fatouraee

ABSTRACT

In this paper, we propose a mathematical model for the human arterial tree. The finite element method
is used to solve the set of one-dimensional governing equations for blood flow. This model is able to
predict the characteristics of blood flow such as the pressure wave propagation and the flow rate with
reasonable accuracy. Comparison between three different models of blood; Newtonian, Power Law and
Casson shows that the Casson model has almost similar results as the Newtonian, and the results from the
Power Law model are close to the inviscid model. Comparison between the steady-state and the unsteady
model demonstrates that the steady-state model can be used to predict the mean value of the unsteady
variations within an acceptable accuracy range. The proposed model is also capable to predict the effects
of different parameters on the blood pressure and the flow rate in arterial tree such as resistance and

compliance of distal capillary beds.

KEYWORDS

Arterial Tree, One-Dimensional Model of Momentum Equation, Newtonian Model, Power-Law
Model, Casson Model, Steady Flow, Pulsatile Flow
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