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ALE Finite Element Method Based on an Incompressible Two-Fluid Model
for Gas-Liquid Two-Phase Flow Including Moving Boundary
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This paper proposes an ALE (Arbitrary Lagrangian-Eulerian) finite element method for gas-
liquid two-phase flow, based on an incompressible two-fluid model, so as to analyze the two-phase
flow including moving boundaries. The conservation equations for the two-fluid model are derived
with the use of the ALE method. The solution algorithm is parallel to a fractional step method, and
the Galerkin method is employed for the formulation. Quadrilateral element with four nodes is used
for the discretization of the calculating domain. The present method is also applied to the calculation
of the flow around a cylinder, which is forced to oscillate in air-water two-phase mixture, to
demonstrate the validity of the method. The drag coefficients of the cylinder exhibit periodical
change in accordance with the variation of the flow around the cylinder. The time variations of the
flow field and drag coefficients are discussed in relation to the oscillation of the cylinder.

Key Words: Multiphase Flow, Numerical Analysis, Moving Boundary Problem, Oscillating Cylin-
der, Two-Fluid Model, Gas-Liquid Two-Phase Flow, Phase Distribution
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Fig.2 Moving boundary problem
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7o 0 AR THIANEOREIC LD, BHE AT
ETELHEREOFRBREHTEY, w3 I oK
FESEE CF { SRR TEVL A (K 12), ZhIEEMHED
EHPENZSEOFE LB ZT 50O~ ThH
%, %8B, BHZCBT % Co DRKRER X U/

B FAEMER (K13(d)] wHih, OB
CDP DHHED R RN LB, ZDlw, HEERI
9% CDP DRAEDO T NHFET 5,

7212 L, LR BB R 4E0E & 2 3R
bHERE ETEY 2 LOKERR LGS DOREN
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ARERAEROERCEREIET 2 2 L2 L D ABE
ThH5 I EERMEELTBL,

7. #&

BEREAEZSORE AR 2 ALEBRES
HERFMCEE L, BRI, FEREE—
FEAZ@AEE 7 vic ALEERER UL, @7 d
Y X A2 Fractional Step #2#HA L, ERXfhicix
B A BB IREISOE F v 2 Galerkin % 7z,
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TEHE LTz, 72720, BEER L CHEE Lo
SUERB L.
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BENLBRERAYE2E T 520, L&A R2 S
7% BEER & ORI RO CEINC#A T
&5,

& Vo, NREHEEKFEENO LB AF CHIEE)
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