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a https://github.com/LIHPC-Computational-Geometry/gmds. [RGRS12] Ruiz-Gironés E, Roca X, Sarrate J. The receding front method applied to hexahedral mesh generation of exterior domains.

Engineering with computers, vol. 28, no. The main stages of our 2D approach For each node n i at position p i = (x i , y i ) : Block layer generation

||∇d V || = 1 in Ω d V |∂Ω V = 0 (a) d V ||∇d FF || = 1 in Ω d FF |∂Ω FF = 0 (b) d FF d = d V d V + d FF (c) d
v i = ∇dv if xi < 1.5 v i = u∞ if xi > 5.0 v i = θ∇dv + (1 -θ)u∞ otherwise, with θ ∈ [0, 1]

Regular layer computation

Each node of the front Li computes its ideal next node position in the layer Li+1 following the vector field v until the target distance di+1 is reached in the combined distance field d. A 4th order Runge-Kutta method is used. Iteration on the ordered vertices vi of the triangulation on the wall. We place a block corner on vi if:

β u u 1 u 2 β b b 1 b 2 2θ Airfoil Flow u ∞ AoA α
N vi is located on an extremum of the boundary profile.

N vi is a geometric corner of the boundary.

N the curvilinear distance from the previous selected vertex and vi is greater than a limit length given as an input parameter. 

N

  Fig. Flow around a supersonic vehicle

  https://www.pointwise.com/
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  Starting from a triangulation of the domain (a) N We first generate and combine distance fields (b) N And build a vector field that ensure wall orthogonality and the alignment with the angle of attack (c) N Using those fields, we generate curved blocks (d) N And a final quad mesh where the element size is carefully controlled in the boundary layer (e) N Numerical simulation can then be launched (f)
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 a Fig. a Distance field

  Fig. b Block shrinking.
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  Fig. Block shrinking in orange ( ) and insertion in blue ( ) on the second layer.
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  Fig. a Insertion of two blocks ( ) on the first layer for the diamond airfoil.® Ensure the mesh validity
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 a Fig. a Linear blocking

Fig. a N

 a Fig. a Topological chord N A topological chord ( ) is a set of opposite block edges ( ) N All edges of a same topological chord share the same discretization

®

  Fig. a Fig. b Fig. c Fig. d ® Set the block edges discretization ® Project nodes on the geometry (b) ® Add the offset on the opposite block edges (c) ® Apply transfinite in each block (d) ® Smoothing to add orthogonality on the wall ® Apply the β refinement Fig. e Mesh result in near the wall

Fig

  Fig. a. Blocking without insertions

Fig®

  Fig. c. Blocking with insertions and α = 15°0

Fig

  Fig. a NACA 0012 geometry.
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 b Fig. b Pressure coefficient compared to experimental data set [GO70].
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 a Fig. a Diamond Shaped Airfoil.
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 b Fig. b Mach-number distribution.

Fig. a

 a Fig. a NACA 0012 geometry.
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  Fig. Blocking on RAMCII
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® The aim is to set the discretization of each block edge
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