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An Iterative Finite-Volume Method on an Unstructured Moving Grid
(2nd Report, Application to Moving Boundary Problem
with Body Separation/Mergence)
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*2 Department of Mechanical and System Engineering, Kyoto Institute of Technology,
Gosyokaido-cho, Matsugasaki, Sakyo-ku, Koyto-shi, Kyoto, 606-8585 Japan

In this paper, a new finite-volume method on moving unstructured-grid system is presented and
developed for compressible flows. The present moving-grid finite-volume method includes new
algorithm for eliminating and/or merging cells according to a change of geometry, which makes it
possible to calculate flow around bodies which are united into a single body or separated into another
multiple bodies. A control volume for discretization is considered in the space-time unified space,
which assures both physical and geometrical conservation laws even if the grid system is moved as
well as deformed with eliminating or merging cells. The present method is described for two
dimensional space in detail and validated using simple test problems. Applications to a gun tunnel
problem and a two-bodies docking and separation in a supersonic flow show a promising feature of
the method.
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Fig.1 Control volume in space-time unified system
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Fig.2 Control volume with addition of element
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Fig.3 Control volume with elimination of element
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Fig.4 Time history of the number of elements
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Fig.5 Change of grid
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Fig.7 Reconstruction algorithm of grid
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Fig.8 Gun tunnel problem

Fig.9 Grid and pressure contours for gun tunnel problem
(Upper : Reconstructed grid, Lower : Pressure contours)
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(c) t=5.0
Fig.10 Comparison of grids
(Upper : With elimination/addition procedure,
Lower : Using element elongation/shortening procedure )
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Fig.11 Calculation model
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Fig.12 Two bodies docking and separation
in supersonic flow
(Upper : Grid, Lower : Pressure contours )
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