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Abstract

The objectives of this research were to develop the one dimensional mathematical model of
blood flow from the right ventricle to the arteries at both lung and to study the behavior of cross
sectional area changing, blood velocity distribution, blood pressure distribution and changing in
blood flow rate, and other parameters that affect the changing in cross section area. In this
research, relationship between the cross section changing and transmural pressure is considered
linear. The branch arteries were also considered as a vessel with cross sectional area equal to the
total cross sectional area of all vessels within the same generation. Blood was considered to be a
Newtonian fluid. The MacCormack method was used to solve for the solution, which is in the
form of cross sectional area, blood velocity, blood pressure and blood flow rate changing within
the computational domain. The results of mathematical model were compared to clinical
information that obtained from 4 volunteers. It was found that the mathematical model could well
predict the behavior of cross sectional area, blood velocity, blood pressure and blood flow rate
changing and agree with the clinical information as well with the error ranged from 1.88% to
10.38%. Moreover, it was found that, the parameters that affect the cross sectional area changing
were the compliance of vessel and pressure drop across the flow. The study presented that the
cross sectional area of the vessels increase 16.52% with 20% pressure drop increment and the

cross sectional area decrease 1.41% with 40% of vessel compliant increment.



