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Vesicle in shear flow
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Characteristic times and transition from TT to TU
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The phase (regime) diagram
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Vesicle motion in strong external flow

Vesicle form  r=R[1+u(8,9)],
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Excitation of high order harmonics on the vesicle surface

Membrane

m) 4m surface tension of the vesicle membrane
v v becomes negative during some time interval.
Negative surface tension leads to
instability of short-wave harmonics develops.
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Membrane wrinkling

Membrane (with possible surface flow)
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Free energy ;. . = J‘(KH?-I-G]dA,

H -- mean curvature
K -- bending modulus
dA -- area of surface element

0 -

surface tension, which guarantees
local surface area conservation
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U. — Fourier mode of u(x,y)
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Weak excitation of high order harmonics
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The phase diagram of the vesicle dynamical regimes
in presence of thermal noise
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Extremely large shears
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Viscosity of a suspension
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viscosity

0
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W —applied external power, with suspension
W ©@ —applied external power, with pure solvent

Flow is slow, thus is described by Stokes equation
nAv=vp-f_, divv =0

Viscosity of the suspension

W
n = W Msotvent
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Viscosity of a suspension

Applied external power for suspension | Velocity of solvent near a particle
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Rigid balls with radius R (Einstein)
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Viscosity of vesicle suspension

Viscosity of the vesicle suspension
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For random distribution of vesicle smooth shapes
1)Without wrinkling:
(Q)=0

2)With wrinkling:
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(Q) =-0.77 - ! <0
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Conclusions

* Influence of short wave excitations on the vesicle membrane during
motion in stationary flow was considered

 Limit of small influence from short wave excitation on the vesicle motion
was investigated: correction to regime diagram was obtained

e Limit of extremely strong flows was considered: membrane wrinkling
was established and power law for typical wave vector was found

 Rheology properties of the vesicle suspension was discussed, in
particular for limit of extremely strong flows.
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