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Validation on Seamless Immersed Boundary Method with pressure boundary condition
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In the conventional immersed boundary method, the unphysical pressure oscillations are appeared near the bound-
ary, because of the pressure jump between fluid and inside the boundary. In this paper, the pressure boundary
condition is considered in order to improve the unphysical pressure oscillations near the boundary. Also, in the
seamless immersed boundary method, the pressure boundary condition is introduced to obtain the more precise
solution. Two dimensional channel flow with wall region is considered in order to validate the effect of pressure
boundary condition. As the results, it is found that the conventional immersed boundary method with pressure
condition gives the solution with small oscillations, and the improved solution is obtained in the seamless immersed

boundary method with pressure condition.
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Fig. 1: Forcing point.
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Fig. 2: Grid points used the Taylor series expansion.

2@m$ﬁ$ﬁ%mh®ﬁm,?ﬁﬁ?&%ﬁﬁ$ﬁ
THDHIens, BEMEESAOENNEL? 0 L7235 &
’KT%.Fg3®%é,ﬁﬁ%ﬁﬁT§§:O%ﬁtﬁ

EEANONG

Op

A
L) — 3

L%, ZORX(12) ZEDRT Y Y HBERRAL,
e THENERMEZNT ZENTES.

O :Virtual Boundary Point

Flow Direction

Fig. 3: Pressure boundary condition.
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Fig. 4: Computation domain.
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Fig. 7: Pressure gradient on y=0.5 .
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Fig. 8: IBM solusion with pressure condition.

(a)Velocity vectors.

P: 12192633 4

(b)Pressure contours.

Fig. 9: SIBM solusion with pressure condition.
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Fig. 10: pressure gradient with pressure condition on
y=0.5 .
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Fig. 11: Close up view of pressure field
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