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£8 Mesh Development Approach

Whydevelop a new meshmgapproach?

Why separate mesh workflow into editable conceptual
mesh and an automated computational mesh?

The New Mesh Approach is:
* Reproducible
* Flexible
* Light
* Obedient (Breaklines)



£4 Whydevelop a new meshing approach?

* Reproducible

* Meshes are 100 % reproducible
from conceptual mesh
* No hand edits

* ‘Recompute mesh’is no longer
dangerous

* Flexible

 Standard toolsetuseful diverse
meshing situations

* Mesh resolution scalable from
some conceptual mesh




£4 Whydevelop a new meshing approach?

* Light
* Easilyshare a fully
repeatable mesh in the
conceptual mesh
* Easilyarchive previous
mesh versions

e Obedient

* The new method provides
complete control of
subgrid faces

* “breaklines” are not
suggestions
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£ Four Mesh Types

Cell Type
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© Quads

* Quadrnilateral Cells

* Align cells with flow

* Mostly for channels

* Properties primarily
defined on arcs and
re gions




O Triangles

e Most flexible

e Can transition
between cell sizes
within a region

* Floodplain or rregular
shape regions

* Can get verysmalland
drive run time

Cell Type £\ Triangular

%




© Cartesian

* RAS Mapper Vibe —

* Canchange aspect
ratio and rotation
angle

* Uses triangles to 9 e

transition to wrregular £l

boundaries

Cell Type - Cartesian

.....




© Empty

e Waterexcluded from
cells

* No-friction boundary

* Arc spacing can still
be set
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£48 Mesh Region Options
o o ©

it Properties v it Properties v i1 Properties )
Cell Type 0 Quad v Cell Type O° Cartesian v Cell Type /A Triangular v
Cell Size 1000 Cell Size 1000 Cell Size 1000
Secondary Cell Size 400 Secondary Cell Size 400

Curved Faces Q Rotation 0 Cell Stretching Rate 0.1
Laplace Resolution 1 Cell Stretching Rate 0.1 Post Processor Options  Default()
Quad/Triangle Tolerance 1 Post Processor Options  Default()

Post Processor Options Default()




£ Arc Spacing > Region Spacing

Regions MNodes
Q, Ssearch..
Y Region O
X Region 1

Properties
Target Spacing

Cell Type

Cell 5ize

Cell Size
Coumnt

Secondary Cell Size

* Region spacingis worked out by “interpolating”arc spacmgas
necessary, and working through conflicts

* You can override these decisions bysettingarc spacing



only one region or arc
arcs adopt that

* Setcell spacing in
spacing

* Adjacent regions and
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£A Different Region Spacings

Transition from 20 to 30

Transition from 40 to 30
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* The mesh will interpolate
arc spacing between
regions with different
spacings
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£48 Over Specifying Mesh
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Additional Options

Layer
Show Region Indices
Show Global Size Function
Show Size Function TIN
Show Arc Direction Arrows
Show Arc Cell Sizes
Show Region Cell Sizes
Show Arc Vertices
Show Region Size Previews

Show Arc Indices
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£A The Power of
Inferred Cell Si1ze

* Defme the cell size m one place
and 1t propagates throughout the
model




© Quads

* Interiorcell spacingis
controlled by the
bounding arcs cell sizes

* Setting cell sizes:
* Specifysize in Region
OR
* Specifysize on Arcs




© Quads

1  Target Spacing v
* Bounding arcs use the O celisiz
region primary 1O coun :
/secondarycell sizes @ propertes .
Coll Spacing Mode | Floating
Coll Density Rati :

* Can override this by
setting the arc spacing

‘5

1 Target Spacing
0 Cell Size

» Spacing Mode is how 10 count :

strictly to override

£ Properties
Cell Spacing Mode Constrained Vv

Cell Density Ratio 1




©® Quads

* Quads prioritize width spacing

* Fixing width arcs tends to
produce bettermeshes than
length

* Quads spacmgtakes
take priority over other
adjacent regions




© Quads - Unique Properties: 4 Side Requirement

* Quads regions require
four boundaries / sides

* Therefore, quad regions
require at least 4 arcs

* When quad region has >4
arcs the meshing tool will
combine them




© Quads - Unique Properties 4 Side Requirement

* Quads regions require
four boundaries / sides

* Therefore, quad regions
require at least 4 arcs

* When quad region has >4
arcs the meshing tool will
combine them




© Quad - Side Selection for >4 Arcs

" ™ Minimum 4 internal angles —region corners

e Ifa regiOn has >4 AI'CS, #=~ Largerangles —included on region edges
. . > i
RAS identifies the yf A E ..
corners ofa quad region | & . il

r 4%

e RASselects the four
corners with the smallest
internal angles

* Arc are combmed into
quad Sldes Thésé arcs combine

to connect minimum
~ internalangle nodes

N ——

-,



© Quad- Side Selection for >4 Nodes

* Watch out for small
internal angles along the
arcs you want to
combine

* You control which arcs
combine bythe
mmimum mternal angle

f‘\ Minimum 4 internal angles —region corners
- &~ largerangles —included on region edges
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These arcs combine
~ to connect minimum
l ~ | internalangle nodes



@ Qua d LlIIlltS () Mesh Diagnostics

Error discretizing quad patch for 'Region
14 * (FID[ E8Y 1)

* The meshing generation can strugglc e
with irregularly shaped regions

—

* This example has exactly4 arcs but is
too rregularly shaped to solve the
[Laplacian equation

)

offending feature




General Arcs Regions Nodes
Q_ Search.. =
| &8 Region 0
) Tags [+ IRV
by 5 Cell Size
Cell Type O Quad v
Cell Size 1000 | Channel Cell Length
Secondary Cell Size 50 | Channel Cell Width
Curved Faces @ Curved faces ORstraight faces
Laplace Resolution L >] Smooths cell faces but  meshing time
Quad/Triangle Tolerance L <l Split quads into triangles

Post Processor Options Default()

£4 Quad Reglon Optlons

Secondary
Cell s1ze



© Quad/Trangle Tolerance

* ] =Favormamtaming
quads over cell size

* <]Favors mamtamnmgcell
s1ze over quads




W
=]
e
™
—

2

=
W
En
k
La)
=
=
=]
m
3
J

4 = O
\ L -

il
g

L]

gle Tolerance

Cuad/Tria

o
&)
-

S
N

< 8
S 9

A=



O Triangular Region Options

General Arcs Regions Nodes

Q Search... =

I I} Region 0

O Tags o v

i3 Properties v

Cell Type A Triangular Vv

Cell Size 25

Secondary Cell Size

Cell Stretching Rate 0.1

! Post Processor Options Default()

RAS 2025




O Cell Size is Length of Side

_: Cell Size =200 Cell Count

* Cellsize 1s the length of
the side

WAVAVA:

AVAVA v
VAVAVAY.
VAVAY

VAV
LA
VAN

%) 4
S

e 2xmore triangle cells for
same Size cartesian

¥

* #ofcellsisa bette.r e CellSize =200
measure of“cell size” ~ > -




© Cartesian Tools

| IV Region 0

Properties
Cell Type 0- Cartesian
Cell Size
Secondary Cell Size
Rotation
Cell Stretching Rate
Curved Faces
Laplace Resolution
Quad/Triangle Tolerance

Post Processor Options Default()




€© Cartesian Tools: Rotation Angle

Layer

Components Lever

: : ~ Components
Nodes
Nodes

| X Region 0

| X Region 0
Properties

Properties
Cell Type 1 Cartesian

Cell Type 1 Cartesian
Cell Size

Cell Size
Secondary Cell Size ‘
Secondary Cell Size
Rotation Rotation

Cell Stretching Rate Cell Stretching Rate




© Cartesian Tools: Secondary Cell Size

e
s Layer

Components

Nodes

% Region 0

Properties
Cell Type 1 Cartesian
Cell Size
Secondary Cell Size
Rotation

Cell Stretching Rate

Allows asymmetrical cells

Layer

Components

Nodes

| X Region 0

Properties
Cell Type 1 Cartesian
Cell Size
Secondary Cell Size
Rotation

Cell Stretching Rate

RAS 2025



© Cartesian Edges

* Cartesian-onlyregions
have a single cell size

* Theydo notstretch m
response to different
cell sizes specified on
one or more edge

e} Properties

Cell Type o

Cell Size
Secondary Cell Size
Rotation

Cell Stretching Rate

Post Processor Options

Cartesian

N

200

200

0

0.1

Default()




9 Cartesian Transitions

* The stretchingrate does control transitions to Quad channels

Arcs  Regions Nodes

Arcs  Regions Nodes

! : i y . IV Region 0

¥ Region 0 ; £l : .
. ¢ I IV Region1
Region 1
& y o T | & Region2

| .t Region 2
b Properties v

% Properties b :
N Cell Type # Cartesian v

Cell Type Cartesian v ~ sy L) g -
yp H o 72y _ Cell Size 100

Cell Size Secondary Cell Size 50

Secondary Cell Size Rotation

Rotation Cell Stretching Rate

Cell Stretching Rate Curved Faces
Laplace Resolution

Curved Faces
Quad/Triangle Tolerance

Laplace Resolution
Post Processor Options Default()

Quad/Triangle Tolerance 1
Post Processor Options Default()
* SwapEdges

2 recke o

-'.I SwapEdges

Higher Stretching Rate = More Abrupt Transition

Lower Stretching Rate = More Gradual Transition




Cartesian Transitions

| 1 Region 0

I\ Region1
Properties
Cell Type 10 Cartesian
Cell Size
Secondary Cell Size

¥
Rotation

S|
@ ConstantSize 20 r Curved Faces

Yo 2

Cell Stretching Rate

Laplace Resolution
Quad/Triangle Tolerance

Post Processor Options  Default()




£4 CellStretching Ratio

* Higher Stretching Ratio>
More Abrupt Transition /

* Lower Stretching
Ration=> More Gradual U
Transition

LA

B RAS 2025
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© Tiiangles Around Arcs

* Cartesian regions willuse
triangles to accommodate mternal
and bounding arcs

£4 RAS 025
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Additional Options

Show Arc Indi
Show Region Indices
Show Global Size Function

Show Size Function TIM




1agnostics

£4 More CoolD
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