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In the numerical fluid analysis using FEM (Finite Element Methods), linear interpolation is ordinary used. In this
case, we can’t obtain adequate accuracy for high Reynolds number flow. Recently many various upwind methods
are proposed and shown the effectiveness through benchmark problem. We also use CIP(Cubic Interpolated
Pseudeo-Particle)-FEM in solving an advection phase of the Navier-Stokes equation. In this work, we concretely
show the characteristic of CIP-FEM at high Reynolds number flow (Ra=10000) by comparing with other scheme.
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Fig.2 Relative error distributions of velocity on the center axes (Re=5000)
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Fig.5 Relative error distributions of velocity (Re=10000)

Table 3 Numerical Methods compared with GSMAC-CIP

Numerical Discretization Time merching methods
Methods | of convection term | Advection phase | Non-advection phase
BTD | A-B | CIP | Euler C-N

L-N Linear ) — — ° —

L-N Linear — ° — ° —

L-N Linear — ° — — °

Q-N Quadrilateral ) — — ° —

Q-N Quadrilateral — ° — ° —

Q-N Quadrilateral — ° — — °

CIP CIP — — ° — °
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