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A Study of Accuracy Improvement of an Analysis of Flow around
Arbitrary Bodies by Using an Eulerian-Lagrangian Method

»ahA ), A5 EQ
I1-Ryong Park, Ho-Hwan Chun

An Eulerian-Lagrangian method, so called immersed boundary method, is used for analysing
viscous flow around arbitrary bodies, where governing equations are discretized on a regular grid
by using a finite volume method. To improve the accuracy of flow near body boundaries, a
second-order accurate interpolation scheme is used and a level-set based grid deformation method
is presented to construct the adaptive grids around body boundaries. The present scheme is used
to simulate steady flow around a semicircular cylinder mounted on the bottom of flow domain and
calculated results are validated by results of a body fitted grid method. Finally, present method is

applied to a complex flow around multi body and

calculated results.
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Fig. 1 Sketch of the immersed boundary
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Fig. 2 Level-set function plots around bodies
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Fig. 5 Grids used for simulation of flow around
semicircular cylinder
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Table 1 Comparison of errors( € pog, )
steplike bounday no adaptive level-set adaptive grid
gridsize
u v u v u v
100x25  72548E-2  209848E-2 49810E-3  2.6842E-3 1.0915E-3 4.7924E-4
150x38 64900E-2 2.3321E-2 3.3602E-3 1.6550E-3 5.6226E-4 2.73153E-4
200 X 50 5.3571E-2 1.9478E-2 2.8444E-3 1.3458E-3 3.5166E-4 1.7993E-4
Table 2 Comparison of errors( € gmmain )
o no adaptive level-set adaptive grid
gridsize
u u v
100X 25 4.0703E-2 1.1231E-2 9.6153E-3 4.3343E-3
150 X 38 3.2424E-2 9.1404E-3 9.3337E-3 3.5688E-3
200x50 2.0007E-2 6.8289E-3 7.3202E-3 3.2795E-3
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Fig. 7 Instantaneous streamlines of flow around
: multi body at Rp= 100
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- Fig. 8 u-velocity, v-velocity & vorticity contours

of flow around multi body at Rp==100



