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Numerical analysis of blood flow including multiple red blood cells in capillary vessel
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A numerical simulation is conducted for a blood flow in a capillary vessel, including not only multiple red blood
cells (RBCs) but also platelets. The recently-developed full Eulerian approaches for coupling the fluid with both
elastic structure and membrane are employed for dealing with the RBC, platelet and vessel wall. A pressure-
induced periodic flow is imposed, and then the numerical run is carried out until a certain time, where the flow
is developed well. The numerical results indicate that the platelet motions are strongly affected by a dynamic

motion of a RBC and its multiple behaviors as well.
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Fig.
t =17.5,39 and 67.5 [ms].

2: The snapshots of the numerical results at

radial position [pum]

Fig. 3: Developments of
spective platelets.
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Fig. 4: Volume fraction versus axial position of the

multiple RBCs at different time.

Tab. 1: Computational conditions.

Domain [gm?]
Pressure gradient [kPa/m]
Spatial resolution [-]
Time increment [us]
(Plasma)
density [kg/m3]
viscosity [cP]
(Wall)
radius [pm)]
density [kg/m3]
viscosity [cP]
elastic modulus [N/m?]
(Platelet)
num. of pieces [-]
radius [pm)]
density [kg/m3]
viscosity [cP]
elastic modulus [N/m?|
(RBC)
number of pieces -]
radius [pm)]
inner liquid
density [kg/m3]
viscosity [cP]
membrane(10:19)
elastic modulus [dyn/cm]
dialation modulus [dyn/cm]

bending modulus [dyn-cm)]

[0,44] % [0,22] % [0,22]
-400

320x160x160

1.5

1000
1.2

10
1000
1.2
)

10

1
1000
1.2
5

30
3.9

1000
0.006

0.6
2x10~12
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