23 6 2008 12
Journal of Medical Biomechanics, Vol. 23 No. 6, Dec. 2008 441

1004-7220(2008)06-0441-05

1 1 2 3

1. 100190 2. 100083
3. 100029

R318.01 A

Mathematical model of hemodynamics with posture
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Abstract: Objective To set up a novel hemodynamics distributing-parameter model with posture change and study the
effect of gravity on pressure of blood flow in a singular vessel. Method To simulate the effect of gravity on pressure
of blood flow with different postures by introducing a volume-related force into the conventional hemodynamics model.
Result  The procedures that gravity affects pressure of blood flow are different due to discriminating postures.
Conclusion The novel model established in this study is capable of simulating the effect of posture on pressure of
blood flow, which is helpful for our further investigation into the effect of posture on cardiovascular indexes.
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Fig. 1 Geometric model of the singular vessels
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Tab. 1 Geometric and material parameters in the singular

vessel models

L/mm D,/mm D,/mm h/mm n/(Pa: s) r /kg/m?
145 10.74 7.72 0.35 0.0035 1050
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Fig. 2 Finite element model of the singular vessels

2.2

3~5
199.98 Pa (1.5 mmHg)

(2.-r)-(2,-2)

L

PGmax

PGmin

POmax POmin

2 [Dp=199.98 Pa (1.5 mmHg)]
Tab. 2 The effect intensity of gravity with different
postures [Dp=199.98 Pa (1.5 mmHg)]

/Pa-m?) 0.515 1.320 1.365
1 2.563 2.650
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Fig. 3 The axial and longitudinal pressure distribution of blood flow with horizontal position [Dp=199.98 Pa (1.5 mmHg)]
(A)The pressure distribution of blood flow as gravity is considered (G# 0), (B) The pressure distribution of blood flow
as gravity is neglected (G=0)
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Fig. 4 The axial and longitudinal pressure distribution of blood flow with orthostatic position [Dp=199.98 Pa (1.5 mmHg)]
(A)The pressure distribution of blood flow as gravity is considered (G# 0), (B) The pressure distribution of blood flow
as gravity is neglected (G=0)
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Fig. 5 The axial and longitudinal pressure distribution of blood flow with head_upside_down position [Dp=199.98 Pa
(1.5 mmHg)] (A)The pressure distribution of blood flow as gravity is considered(G# 0), (B) The pressure distribution

of blood flow as gravity is neglected (G=0)

3 (Dp=199.98 Pa)
Tab. 3 The effect intensity of gravity with different
tapered angles (Dp=199.98 Pa)
a/C )
0 0.4 0.8 1
(/Pa-m™) 570 535 470 465
1 0.939 0.825 0.816
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