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An Tterative Finite-Volume Method on an Unstructured Moving Grid
(3rd Report, Unstructured Adaptive Mesh Refinement Method
for Unsteady Problems)
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Gosyokaido-cho, Matsugasaki, Sakyo-ku, Kyoto-shi, Kyoto, 606-8585 Japan

A new adaijtive mesh refinement method for unsteady compressible flow is presented in this
paper. For unsteady flow problem, the solution-adapted grid is also dynamically changing its shape
at every time step according to the flow change since the flow is non-stationary. For the present
solution-adapted grid method, two grid cells are merged into one grid cell and one grid cell is divided
into two grid cells according to a criterion of grid adaption in a time-dependent way in unstructured
grid system. In this case, it is important to assure geometric conservation low as well as physical
conservation low on such the grid system. Therefore, we adopt a finite volume method in which a
control volume on the space-time unified domain for estimating numerical flux. The method is
described and applied for two-dimensional unsteady compressible flows.
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.Control-volume
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Fig.1 Control volﬁrnc: 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.5 Mistaken method for replacement of a side line
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Fig6 Control volume for replacement of a side line
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Fig.7 Change of grids for test problem
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Fig.8 History of ERROR of density
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Fig 9 Shock-tube problem
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Fig.11 Grids and pressure contours for shock-tube problem
(Upper : Adaptive grid, Lower : Pressure contours)
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Fig.12 Cylindrical implosion problem

DMGHEE LT, WEOMUICERE p=10,FE/p
=10/(y=14),EEu=00, v=00%, FHIZp=01,
E/1p=01y EEu=00, v=005%, t=00 THEE
ZBRIFICRD RN BORIBICOWTEHEZITS.

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

2842 HFBERHRTFTERAEER E3H

BERE1895 T, =125 (FEEI%IAIE 000125 T 1000
KR Tv7) ETHETS.

B 13 I EMRRERT. SEEBREICBNT,
FRIBER L BEER T2, ERNBRIN-HF
WE#T LTOWRIE (EH#) 2RLTHS.
RSB X OBRE (FIERE : =055 £ 7) 1K
LB T OMMENTETBY, TNThOHK
DOBEIZHOR THEYIABICKTOMME - #E
EHBTITD 2 & T, AL—XRBFOMMEIE
(BEEL) OBEMEETET NS Z L2HR
TE5,

=035
Fig.13 Grids and pressure contours for cylindrical implosion
problem(Upper : Adaptive grid, Lower : Pressure contours)
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