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Layer grid generation

Smoothing

Projection

No hanging node tetra and pyramid element are used for  level change
Body fitted hexahedral layer grid is generated
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Surface grid with feature capture

hexa_feature_action: capture

Surface grid without feature capture

hexa_feature_action: smooth
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Extract feature lines by hand or automatically

With hanging nodes
Keep feature lines

Input STL

Extract feature lines SURF

Generate voxel VOX

Surface & volume grid UNS

Leading edge Trailing edge

Example of surface grid with feature captured
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template<size_t D>
OctreeNode{

OctreeIPos<D> m_pos;
union{

OctreeNode<D> *m_child;
OctreeLeaf<D> *m_leaf;

};
};

template<size_t D>
OctreeInfo{

unsigned short depth;
unsigned short pdg[D];

};

template<size_t D>
OmnitreeNode{

OmnitreeIPos<D> m_pos;
union{

OmnitreeNode<D> *m_child;
OmnitreeLeaf<D> *m_leaf;

};
};

template<size_t D>
OmnitreeInfo{

unsigned short flags;
unsigned short depth;
unsigned int pdg[D];

};

m_pos : 2+2D=2(D+1)[byte]
m_child : 4[byte]
Total : 2(D+4)[byte]

m_pos : 2+2+4D=4(D+1)[byte]
m_child : 4[byte]
Total : 4(D+2)[byte]

From Riken framework BOXFUN
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OmnitreeInfo::depth

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
flag Z depth Y depth X depth

OmnitreeInfo::flags

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ID flag dimension

domain number for MPI leaf wall fluid agg. div. Z Y X

10

This document is provided by JAXA.



宇宙航空研究開発機構特別資料　JAXA-SP-19-00878

11

12

Spanwise:1cell Spanwise:8cells in everywhere
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2D grid 2.5D grid
(128 cells, org)

2.5D grid
(128 cells, mod1)

2.5D grid
(128 cells, mod2)

# of voxel 184756 23,648,768 16,160,471 5,521,317

Reduction rate - - 68% 23%

Visualization of mod2 grid
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gridB

UPACS

gridC

Slat
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UPACS
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CD CL CM

gridA 5.5 0.04127 2.89378 0.61982

gridB 5.5 0.04084 2.89519 0.61985

gridC 5.5 0.04337 2.87959 0.61782
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