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WFEEE R OB R (J30) : The immersed boundary method with employing the signed distance
function for the shape representation in Cartesian mesh is proposed. The accuracy of the
Poiseuille flow, which is dominated by the representation accuracy of the wall boundary
condition, is improved by the present method. On the other hand, the free energy model for
multiple fluids is proposed based on the diffuse interface method. The three-dimensional
contact interfaces at the triple junction is properly represented. Additionally, the gravity
driven motion of multiple fluids with the complex deformation of interfaces is reproduced
by the three-dimensional computation.
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Fig. 1. Schematic diagram of the arrangement of
cylinder in the computational domain

(b) Profile of the axial
direction velocity

Fig. 2. Velocity vectors and profile on a cross
section for the steady state flow of Re.=5 in the
case of the angle of 36.9 degrees and the grid
resolution of 16x48x24

(a) Velocity vector
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Fig. 3. Numerical error as function of the grid
resolution for the steady state Poiseuille flow of
Re.=5 in the case of the angle of 36.9 degrees.
The result of the SDF representation is compared
to the result of the binary representation.
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Fig. 4. Numerical error as function of the grid
resolution for the unsteady oscillating Poiseuille
flow of Re;=5 in the case of the angle of 36.9
degrees.
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Fig. 5. Triple junction. Contour lines
indicate the interface of each fluid. The
contact angle of blue fluid is 6.
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Fig.6 The represented contact angle of blue

fluid at triple junction as function of the

theoretical contact angle. Symbols are

compared for the resolution of the diffuse
interface.

Fig.7 Time evolution of the shape of the
droplet (blue) in two different fluid
interfaces (red and invisible green).
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verlical plane

horizontal plane

Fig.8 Steady state shape of the droplet
(blue) in two different fluid interfaces (red
and green). Contour lines on the cross
sections indicate diffuse interface region.
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(a) Rotating motion

(04 =1.0, 045 =1.0, 5y =1.0)

(b) Covering motion
(0gs =0.7, 045 =1.0, 0, =0.7)
Fig.9 Gravity driven motion of the two
immiscible droplets in the other immiscible

fluid. The red and blue fluids are
respectively lighter and heavier than the
surrounding fluid.
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