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Abstract 

A differential model of blood flow through an arterial vessel is presented. The flow 
equations averaged across the wall thickness are in conjunction with the equation 
of the compliant wall modelled as an elastic axisymmetric membrane. Such one- 
dimensional model describing the nonlinear fluid-wall interaction is coupled with 
a six compartment lumped parameter model which accounts for the global circu- 
latory features. 

The full nonlinear equations are approximated by using a numerical finite dif- 
ference method on a staggered grid. Some numerical simulations show the charac- 
teristics of the wave propagation and the dependence on the relevant parameters. 

1 Introduction 

Mathematical models for cardiovascular system are largely used to simulate blood 
flow in arteries and to predict dynamical patterns in physiological and patholo- 
gical conditions. Due to their complexity, comprehensive models are difficult to 
be settled. Complexity derives from geometry, time dependence and mechanical 
properties of the wall [l]. 

According to the specific scale of the phenomenon to be studied, various degrees 
of simplification at some levels have been proposed. One of them concerns the 
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