BLOOD VESSELS - FLUID DYNAMICS ANALYSIS

Figure 5-1: The model domain consists of part of the aorta, its branches, and the surrounding tissue.






MATERIALS

The model in this discussion uses the following material properties:
¢ Blood
- density = 1060 kg/m3

- dynamic viscosity = 0.005 Ns/m2



P = Pressure
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P = Pressure

The pressure conditions are:

Section 1: 11,208 N/m2

¢ Section 2: 11,192 N/m2
¢ Section 3: 11,148 N/m2
e Section 4: 11,148 N/m2
¢ Section 5: 11,148 N/m2

e Section 6: 11,120 N/m2




CONSTANTS

i
49 Constants u
Mame Expression  Value Description
pl 11208[Pa] 11208|Pressure condition 1 -
p2 11192[Pa 11192|Pressure condition 2 [l
p3 11148[Pa 11148/Pressure condition 3
p4 11148[Pa 11148|Pressure condition 4
pS 11148[Pa] 11148|Pressure condition 5
pé& 11120[Pa] 11120|Pressure condition &
tho_blood [1060[kg/m... |1060[HD=nsity of blood H
eta_blood |0.005[Pa*s] |0.005 Dynamic viscosity of blood
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SCALAR EXPRESSION

f (t<=0.5)*sin(pi*t[1/s])+(t>0.5)*(1.5-0.5*cos(-2*pi*(0.5-t[1/s])))



BOUNDARY CONDITIONS

Boundary Settings - Incompressible Navier-Stokes (ns)

Equation

n(Pu + (Tu)")

Boundsries | Groups Coefficients

Boundary selection Boundary conditions

Boundary type: [ Qutlet -
Boundary condition: [pressure, no viscous stress

Quantity

WP Scalar Expres:

[ pa*F

Group:

] Select by group

[ Interior boundaries

Name Expression

F |te<=0.5)*sin(pi*[1/sTH+{t =0.5)*(1.5-0.5%cos(-2*pi*(0.5-t{1/s])))

Unit Description

[ oK J[ Cancel ][ Apply ][ Help.




NUMERICAL RESULTS

lime=1 Slice: Velocity field [mys] Streamline: Velocity field Max: 0.639
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Figure 5-4: Velocity field color slice and flow lines in the aorta and its ramification (branching).



