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Abstract

Study of Physiological Parameters of the Cardiovascular System by One Dimensional and Numerical
Simulation.

Owning to important role of the cardiovascular system in the human body and increase of cardiovascular
diseases from day to day, in this study, we try to simulate a system of arteries by using one dimensional
numerical modeling. For the first time in the one dimensional simulation, we use the finite volume method
for discretization of Navier-Stocks equations coupled with the state equation. In order to develop the
outflow boundary condition, we use a kind of lumped model called arteriole structure tree. Results of this
study are verified by results of other one dimensional modeling such as the characteristic method and are
showed that finite volume method is able to demonstrate characteristic of blood flow in arteries. Normal
pressure and flow profiles in main systemic arteries are determined, and it is founded that the pressure
profile becomes steeper with distance from the heart, which is in agreement with physiological patterns.
Furthermore, we can show that when elasticity of arteries is increased in arterioscleroses disease, systolic
pressure increases, yet diastolic pressure decreases. Finally, according to available results, it is clear that
the finite volume method is useful to simulate numerically and one dimensionally the cardiovascular

system.
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Artery  Artery Radius Length Rinin

number name (cm) (cm) (cm)
1 Ascending Aorta 1.195 7 -
2 Anonyma 0.7 3.5 -
3 Aortic Archl 1.125 1.8 -
4 Left Common Carotid 0.285 19 0.03
5 Aortic Arch2 1.1 1 -
6 Subclavian 0.36 43 0.01
7 Right Common Carotid 0.285 17 0.02
8 Brachialis 0.36 43 0.01
9 Thoracic Aorta 0.97 18 -
10 Celiac Axis 0.3 3 0.02
11 Abdominal Aortal 0.84 2 -
12 Superior Mesentric 0.33 5 0.02
13 Abdominal Aorta2 0.815 2 -
14 Renall 0.265 3 0.02
15 Abdominal Aorta3 0.975 1 -
16 Renal2 0.265 3 0.02
17 Abdominal Aorta4 0.76 6 -
18 Inferior Mesentric 0.29 4 0.01
19 Abdominal Aorta5 0.715 3 -
20 External Iliac Left 0.44 6.5 -
21 External Iliac right 0.44 6.5 -
22 Femoral Left 0.415 13 -
23 internal iliac left 0.2 4.5 0.01
24 femoral Right 0.415 13 -
25 internal iliac right 0.2 4.5 0.01
26 Deep femoral left 0.2 11 0.01
27 femoral left 0.35 44 0.01
28 deep femoral right 0.2 11 0.01
29 femoral Right 0.35 44 0.01
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