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Fundamental study of membrane deformation simulation at gas-liquid interface
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A three-dimensional particle-based membrane model, which is used to predict
the shape of a membrane with large deformation, is implemented into OpenFOAM, open-source CFD
software. The membrane is represented by the series of particles. The tensile and bending forces in
the membrane is calculated as the forces between the particles. Deformation of the membrane with
flow is simulated. Validation of the model was executed with simple configurations.
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* Length: 50 mm

¢ Width:50 mm

¢ Thickness: 0.5 mm
50.0mm

,—[ Varification model ]_\

<€

v

50.0mm 7/ 774

0.5mm

L

J

Add extra force for

V27//24
/éCCCCCC

tensile test

Add extra force for
bend test

2
0.12
2 L—g 01 — <& Theoretical _l- -
g 008 - ™ Numerical _ - -
w0 - -
3 Z 0.06 —a
S P 4
n -
£ 0.04 _
o -
= 0.02 . -
g "
Z 0
0 0.02 0.04 0.06 0.08 0.1
0.05 mm 1 mm Tensile force [N/m]
200 Pa 20 kPa
3
Thickness Young's module
= 2000 Pa E =20000 Pa

h = 0.05mm

h = 0.5mm

h =1.0mm




OpenFOAM particle

CAE 2021

2021

https://eddy.pu-toyama.ac. jp/%E7%A0%I4%E7%A9%B6/page_20210512101245

OpenFOAM
http://eddy.pu-toyama.ac.jp/OpenFOAM/




