\

\

CFD applied to Turbomachinery

Francesco Romano

francesco.romano@ensam.eu

Laboratoire de Mécanique des Fluides Lille, Arts et Métiers Institute of Technology, 59800, Lille, France

_ >

March 10, 2021, International Master of Turbulence




Creating a 2D Mesh in StarCCM+
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error: Server Error
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Statistics...
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Face Count Query Controls...
Compaosite
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Combine OQutput - MeshAirfoil > -
Transform -3 Total number of new parts created: 1 ~
Bool Badge for 2D Meshing operatiom ...
oolean Badge for 2ZD Meshing operation completed in CPFU Time: 0.01, Wall Time: 0.01, Memory: 101.87 MB
Split by Surface Topelogy Saving: C:\Users‘\Francesco‘\Desktop\CourseTurbulence‘\Meshhirfoil. sim
Body 1 SplitNon-Contiguous a Ckhiject state sawved to C:\Users'\FrancescohDesktop'CourseTurbulence'\MeshBirfoil sim (501.35FEB in 0.088s).
A CAD Part created W
Re-tessellate... < >
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Right click
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Execute
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T Copy Ctrl+C

Input Parts E |:|

Generate Internal Surfaces (= Sl
Tage Delete Supprirmer [

Rename...

b,

QOutput - MeshAirfoil =

Badge for 2D Meshing operation completed in CPU Time: 0.01, Wall Time: 0.01, Memory: 101.27 MB

Saving: C:\Users‘\Francesco‘\Desktop'CourseTurbulence'\MeshRirfoil sim

Object state sawved to C:\Users\Francesco\Desktop\CourseTurbulence\Meshlkirfoil sim (S501.35EB in 0.088s) .
Loading module: StarSweptMesher

Directed Mesh (7]

A user directed operation to generate a structured volume mesh

L1l input parts have been badged for 2D Meshing, the volume mesh will be automatically converted to 2ZD.
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#, Directed Mesh . .
- nght Clle & Expand/Contract Tree @ Expand/Contract Values @I - | Cy @ ||Shownl v |||ﬁ¢‘(e_rbyp5m el
= Connected Parts On « SOurce Surfa r~e » MNodes Values | a |Parts>BodyV1>5urfaces Comment
N Eﬁﬁ;l Source Surfaces
; o <> front
Source Meshes Source Surfaces 0 E |:| u] @: external
Mesh Distributions <> back
<=7 airfoil
N
Close Directed Mesh \
Source Surfaces - Properties X | =
=] Properties
Source Surfaces 0 ¥ ..
Surfaces e
Starting surfaces from the swept volume mesh
1 of 4 selected
ﬁ' == || &
Output - MeshAirfoil X

Badge for 2D Meshing operation completed in CPU Time: 0.01, Wall Time: 0.01, Memory: 101.27 MB

Saving: C:\Users'Francesco\Desktop\CourseTurbulence'\MeshRkirfoil sim

Object state saved to C:\Users‘\Francesco‘\Desktop\CourseTurbulence\Meshhirfoil.sim (501.35EE in 0.088s).

Loading module: StarSweptMesher
Source Surfaces @ 211 input parts have been badged for 2D Meshing, the wolume mesh will be automatically converted to 2D.
Starting surfaces from the swept volume mesh

£

Yy 4 CFD applied to Turbomachinery




Creating a Structured Block 2D Mesh in StarCCM+

File Edit Mesh Selution Teols Window Help

BEERbEAr >IN RZFRIAD ML 2E = E K

@ev@imMmEODERELSE:)>BADO

L] i

Target Surfaces
Ending surfaces from the swept volume mesh

MeshAirfoil X | — || Geometry Scene 1 X | Directed Mesh 1 X | v O
Simulation Scene/Plot Directed Mesh !EE [+
‘% Directed Mesh w Target Surfaces x “ Target Surfaces - Target Surfaces x
i8] Source Surfa . .
OUrce sUrfaces nght Clle = Expand/Contract Tree e Expand/Contract Values @“ = | Dj . ||Show Al |||E&'{erbyPaé‘: R .*
Connected P f‘ R L | 5 | Parts > Body 1; Surfaces Comment
G Bocy 1 on « Target Surfage | pgmsesce < front
Source Meshes Target Surfaces 1 E |:| <=7 external
Mesh Distributions <° zirfo
™
Close Directed Mesh
Target Surfaces - Properties X | -
= Properties
Target Surfaces 0 T ..
Target Surfaces e
Ending surfaces from the swept volume mesh
1of 3 selected
B =] - e

Output - MeshAirfoil >

Badge for 2D Meshing operation completed in CPU Time:
Saving: C:M\UsershFrancesco\Desktop\CourseTurbulence\Meshlkirfoil sim

Object state saved to C:i\Users‘\Francesco\Desktop\CourseTurbulence‘\Meshhirfoil sim

Loading module: StarSweptMesher

L1l input parts have been badged for ID Meshing,

<

0.01, Wall Time:

0.0l, Memory: 101.87 MB

(501 .35EE in 0.088s).

the wolume mesh will ke automatically converted to 2ZD.

~

Afterwards « Close Directed Mesh »

CFD applied to Turbomachinery




File Edit Mesh Solution Tools Window

Creatingpa Structured Block 2D Mesh in StarCCM +

PEER/IDEA P HOINB RZARIANIABTEHC 2€«»>»P i m@B RPELL )»BAD O EHE NG

MeshAirfoil | = || Geometry Scene 1 X|

Simulation Scene/Plot 'Eg [+

Descriptions

Cantacts Rl ght CliCk ’

=& Operations .
on « Directed Mlesh »

[l Badge for 2D M

Con‘ﬁua Edit...
Regions Execute
Derived Parts Set Mew Tag...
Stopping Criteria
Solution Histories Copy Ctrl+C
Solution Views Paste Ctrl+V
Monitors Delete Supprimer
Plots
Scenes Rename...
Summaries
Representations =
.. Tanls hd
Directed Mesh - Properties X | -
|=I Properties
Input Parts [Body 1] M L
Generate Internal Surfaces |:|
Tags 0
Y
2 x
Output - MeshAirfoil =
Badge for 2D HMeshing operation completed in CPU Time: 0.01, Wall Time: 0.01, Memory: 101.27 MB
Saving: C:\Users\Francesco\Desktop\CourseTurbulence\Meshlirfoil.sim
Object state sawed to C:\Users‘\Francesco\Desktop'\CourseTurbulence‘\Meshhirfoil_ sim (501.35EB in 0.088s).
Loading module: StarSweptMesher
Directed Mesh (7]

A1l input parts have been badged for 2D Meshing, the wolume mesh will be automatically converted to 2D,
A user directed operation to generate a structured volume mesh

Yy 4 CFD applied to Turbomachinery




Creatin% a Structured Block 2D Mesh in StarCCM +

File Edit Mesh Solution Toels Window

e EdrroNBd R g @ NMis0 FEKS

e LimEORELHE >BADO

Meshairfoil X | — | [ Geometry scene 1 x| Directed Mesh 1 x| =
ShEy B et IEE I~ H Part Collection For This Source Mesh =
Directed Mesh
*

Source Surfaces

Right click

on « Source Meshes »

§l Target Surfaces
Connected Parts

MNew Source Mesh

Use Existing Mesh

Automated Source Mesh

Paste Ctrl+V

Close Directed Mesh

\

Source Meshes - Properties * | -

=Moo Properties =

C2= b8 |sma |

Operations = Directed Mesh = Connected Parts

0 of 1selected

5 e [

v,

Output - MeshAirfoil =

Source Meshes a
Source meshes used in volume mesh generation

Badge for 2D Meshing operation completed in CPU Time: 0.01,

Sawving: C:\Users'Francesco'DesktophCourseTurbulence'\MeshRkirfoil sim

Wall Time:

0.01,

Memory: 101.87 MB

Object state sawved to C:\Users\Francesco\Desktop\CourseTurbulence\Meshlirfoil.sim (501.35EB in 0.082s).

Loading module: StarSweptHesher

211 input parts have been badged for 2D Meshing,

the volumse mesh will be automatically converted to 2D,

~

CFD applied to Turbomachinery




File Edit Mesh Solution Tools Window

Creating a Structured Block 2D Mesh in StarCCM +

PRI EAr >IN S ZFRIA M 2B @EEKS

B 4@ LMEHED: KE >EAD il S
MeshAirfoil X | — || Geometry Scene 1 X| Directed M Store Current View
Simulation Scene/Plot Directed Mesh | Edit 'EE |- Rt i

_— 5
Mode |Patch Topology + Projection Mode
Vi
Create/Edit Patch Entities () 1EWS
1 H : Standard Views
XU e 9 ok
N | |4a—a3 13°—" 4

View Coordinate System

&Y/’Z

Output - MeshAirfoil =

Badge for 2ZD Meshing operation completed in CPU Time: 0.01, Wall Time:

0.0l, Memory: 1l01.87 MB
Sawing: C:“\Users\Francesco\Desktop'\CourseTurbulencetMeshAirfoil.sim

Object state saved to C:WUsershFrancesco'Desktop'CourseTurbulence'wMeshRirfoil . sim (501 .35EB in 0.038s) .
Close Help el | Loading module: StarSweptMesher

211 input parts have been badged for 2D Meshing, the volume mesh will be automatically converted to 2ZD.

CFD applied to Turbomachinery




~ Creatin

-ile Edit Mesh Sclution Tools Window

ga Structured Block 2D Mesh in StarCCM +

PEER EAdrr>olB N NMixB ®@EKS

BePPLMBOBELE »@ADO

MeshAirfoil X |

Geometry Scene 1 X| Directed Mesh 1 X|

Simulation ScenefPlot Directed Mesh = Edit

t -

Create/Edit Patch Entities

Mode |Patch Topology -«

188 [La2
b -

IS é’ea
;\‘_'l;: 1a_# g"

[

3

|Autn—pupulate feature edges with patch curves

X |Z

Output - MeshAirfoil =

[o= (v [

Badge for 2D Meshing operation completed in CPU Time: 0.01, Wall Time: 0.01, Memory: 101.87 MB
Saving: C:“\Users\Francesco\Desktop'CourseTurbulence\Meshhkirfoil sim

Ohkject state saved to C:'\WUsers\Francesco\Desktop'\CourseTurbulence\Meshlirfoil sim (501.35EB in 0.038s) .
Loading module: StarSweptHesher

211 input parts have been badged for 2D Heshing, the volume mesh will be automatically converted to 2ZD.

l 4

CFD applied to Turbomachinery




Creatingp a Structured Block 2D Mesh in StarCCM +

File Edit Mesh Solution Toels Window

PEEE Rhd<dr ol RBFRg@ NMNAFED SEES

Ve LMBDCZELSL>PBAD O

Meshairfoil X | — || Geometry Scene 1 x| Directed Mesh 1 x|

Simulation Scene/Plot Directed Mesh | Edit 'E= [

Mode |Patch Topology -

Create/Edit Patch Entities '@

Split the selected patch curve

X [Z

QOutput - MeshAirfoil =

Badge for ZD Meshing operation completed in CPU Time: 0.01, Wall Time:
Saving: C:'\Users“FrancescowDesktophCourseTurbulence'Meshkirfoil . sim

Object state sawved to C:Z\Users‘\Francesco‘\Desktop\CourseTurbulence\Meshlirfoil . sim (S501.35EB in 0.088s).
E (e | Loading module: StarSweptMesher

211 input parts have been badged for 2D Meshing,

0.01, Memory: 101.87 MB

the wvolume mesh will ke automatically converted to 2ZD.

Y 4 CFD applied to Turbomachinery




Creating a Structured Block 2D Mesh in StarCCM+

File Edit Mesh Sclution Tools Window Help

e BdrrollB R EFRg@ NixE = EEK

i RepRLmMBEDRELSE >»BAD O

MeshAirfoil X |

— || Geometry Scene 1 X| Directed Mesh 1 X| =]
Simulation Scene/Plot Directed Mesh | Edit 'E= |-
Mode |Patch Topology
CreateiEdit Patch Entities (&)
[ of ®
# fa =
B oa dx‘
X, i s (%€ 8%
Split Patch Curve Options (&)
(®) At Picked Location
(O At Specified Percentage
(T Equi-spaced Multiple Splits
Y
X |Z
Output - MeshAirfoil = —_
Badge for ZD Meshing operation completed in CPU Time: 0.01, Wall Time: 0.01, Memory: 101.87 MB ~
Saving: C:\Users‘\Francesco'Desktop'CourseTurbulence'\MeshRirfoil sim
Object state saved to C:\Users\Francesco\Desktop\CourseTurbulence‘\Meshhirfoil.sim (501.35EB imn 0.088s).
@ ~ Loading module: StarSweptMesher
A1l input parts have been badged for 2D Meshing, the wvolume mesh will be automatically conwverted to ZD.
L
£

Create the green dots by clicking on the orange boundaries

Y 4 CFD applied to Turbomachinery




Creating a Structured Block 2D Mesh in StarCCM+

File Edit Mesh Selution Tools Window Help

PEEk EArP>OlB REFRIS@ ML x£0 @ EEK

MeshAirfoil X |

BePPLMADEELEL >BAD O

— || GeometryScene 1 x| DrectedMesh 1 x| A=
Simulation Scene/Plot Directed Mesh | Edit ‘Eg [+

Mode |Patch Topology

Create/Edit Patch Entities (&)

1 i at ]
Al ailEE 2
NG| |ea—ag| ||

a

|Autu—pnpu|ﬂte feature edges with patch curves

Patch Vertex Location Options '@
Snap To Coordinates
() Feature Vertex X: |-0.34800496702501784 |
(® Feature Edge v |2.593908270190857 |
(D) Surface = | 00 |
Coordinate System: | Laboratory ;I

(®) X |z
Coordinates

Output - MeshAirfoil =

Badge for 2D Meshing operation completed in CPU Time: 0.01, Wall Time: 0.01, Memory: 101.87 HMB

~
Saving: C:\Users\Francesco'\Desktop\CourseTurbulence'\Meshhirfoil.sim
Object state sawved to C:\Users“Francesco\Desktop\CourseTurbulence\Meshiirfoil .sim (S501.35EB in 0.088s).
IEl ~ Loading module: StarSweptHesher
211 input parts have been badged for 2ZD Meshing, the wolume mesh will be automatically converted to 2D
W
L4 >

Click on the green dots and relocate them to better distribute the mesh blocks

Y 4 CFD applied to Turbomachinery




Creating a Structured Block 2D Mesh in StarCCM+

File Edit Mesh Selution Toels Window Help

PEEBH AP H>OIB NEBAFRIANIABD YO @@er@ L MEDRELHEL ) BADO Rk -
MeshAirfoil X | Geometry Scene 1 X | Directed Mesh 1 X =
Simulation ScenefFlot Directed Mesh | Edit
Mode |Patch Topology -
Create/Edit Patch Entities
e | 4
¥ ;o4 ox‘ o
¥ 5] % s
Patch Vertex Location Opti
Snap To Coordinates
() Feature Vertex X |20,
(@) Feature Edge -
() Surface = [a
Coordinate System: | Laboratory
Output - MeshAirfoil X _—
User specified coordinates : 20.0, 4 _0E-4, a.a L]
Coordinates obtained after projection : 20.0, 4 _000000000005441E-4, a.0
Coordinate System : Laboratory
IE‘ ~ User specified coordinates : 20.0, -4_.0E-4, 0.0
Coordinates obtained after projection : 20.0, —-4_.000000000005441E-4, 0.0
W
£ >

\\ Click on the green dots and relocate them to better distribute the mesh blocks
l 4

CFD applied to Turbomachinery




Creating a Structured Block 2D Mesh in StarCCM+

File Edit Mesh Sclution Tools Window Help

PEER/EAr PO RNBIFRIE@ NALD 23

MeshAirfoil X |

Be»PLMADRELGE)»BAD O

— || Geometry Scene 1 X| Directed Mesh 1 X| v O
Simulation Scene/Plot Directed Mesh | Edit 'EE [+

Mode |Patch Topology

Create/Edit Patch Entities '@

[

& rs - -
i ’ ‘%‘

% Ll T &<

L2

I

Qutput - MeshAirfoil =

Computing alternate path along surface.

A
Fatch curve cannot retrace or intersect with existing patch curves.
Path not found along surface.
e | Path not found along feature edges.
Computing alternate path along surface.
‘ v
£

Y 4 CFD applied to Turbomachinery




Creating a Structured Block 2D Mesh in StarCCM+

File Edit Mesh Solution Tools Window Help

DEe>OLMBORESE )>BADO:

BEeES RhEdrrold R EZFRIA NI &3

2DMeshConnectivityAirfoil X | — || GeometryScene 1 x| DirectedMesh 1 x|

Simulation Scene/Plot Directed Mesh | Edit 'E= |

Mode |Patch Topology <
Fatch Topology =
Create/Edit Patch Entities “at sh '@)

X

b

Output - 2DMeshConnectivityAirfoil =

Path not found along surface.
Path not found along feature edges.

Computing alternate path along surface.
Saving: C:‘\Users\Francesco‘Desktop\CourseTurbulence\2ZDMeshConnectivitylkirfoil.sim

o [ e |
Object state saved to C:\Users'\Francesco'DesktopiCourseTurbulence%2DMeshConnectivityAirfoil sim (£€35.04EB in 0_382s) .

y 4 CFD applied to Turbomachinery




Creating a Structured Block 2D Mesh in StarCCM+

File Edit Mesh Solution Tools Window Help

BEEaRdrrollB R zERpI@ NAXE @EKS

RBed»PLMBDIERESL »BAbO

2DMeshConnectivityAirfoil X | — || Geometryscene 1 x| Directed Mesh 1 x| ~ 0O
Simulation Scene/Plot Directed Mesh | Edit 'EE [+
Mode |Patch Mesh ~
Mesh Properties (2)
Number of Divisions : |50 |
Distribution
Type : |Or‘|E Sided Geometric ~ |
Reverse Direction : []
Spacing at Start: |1.0 mm |
Spacing at End: |D.1 m |
Smooth
Number of kerations |D
Apply Distribution after Smoothing :
A
X |2
QOutput - 2DMeshConnectivityAirfoil = —
Computing alternate path along surface. Lol
Saving: C:\Users‘\Francesco‘\Desktop\CourseTurbulence\2ZDMeshConnectivityhirfoil sim
Ckject state saved to C:\Users‘\Francesco\Desktop\CourseTurbulence'\2ZDMeshConnectivityhirfoil . sim (€35.04EB in 0.382Zs) .
-~ Datch curve being created can meet the previously created patch ecurwes at start/end vertices only.
Patch curve being created can meet the previously created patch curves at start/end wvertices only.
W
£ >

Y 4 CFD applied to Turbomachinery




Creating a Structured Block 2D Mesh in StarCCM+

File Edit Mesh Solution Tools Window Help

BEEa&Odrrolld R ZFRI@A NAXE @ E

e LmBORKERC >BADO

2DMeshConnectivityAirfoil x| — || Geometryscene 1 x| Directed Mesh 1 x| O
Simulation Scene/Plot Directed Mesh | Edit 'EE [+
Mode |Patch Mesh v
Mesh Properties (2)
Number of Divisions : |50 |
Distribution
Type : |Con513nt v |
Reverse Direction :
Spacing at Start: |1.EI mm |
Spacing at End: |D.1 m |
=
Smooth
Number of kerations : |D
Apply Distribution after Smoothing :
A
X |2
Qutput - 2DMeshConnectivityAirfoil = =
Computing alternate path along surface. L]
Saving: C:\Users‘\Francesco‘\Desktop'CourseTurbulence'\ZlMeshConnectivityhkirfoil. sim
Okject state saved to Co\Users‘Francesco‘Desktop\CourseTurkbulence'ZDMeshConnectivityRirfoil. . sim (€35.04EB in 0.38Zs) .
el | Patch curve being created can meeset the previously created patch curves at start/end vertices only.
Patch curve being created can meset the previously created patch curves at start/end wvertices only.
W
< >

Use the same « Constant Type Distribution » for the other boundaries
Yy 4 CFD applied to Turbomachinery




Creating a Structured Block 2D Mesh in StarCCM+

“ile Edit Mesh Solution Tools Window Help
PEeEBE<Ar >N RN AFRI@ NMAADSEK i @er@ L MBDOD LEST

2DMeshConnectivityAirfoil X| — || Geometry Scene 1 X| Directed Mesh 1 x| v C

Simulation ScenefPlot Directed Mesh  Edit ‘EE |-

Mode |Patch Mesh w

Mesh Properties \A

Number of Divisions : | 100

Distribution

Type : |Constant

Reverse Direction :

Spacing at Start: |1.0 mm
Spacing at End: |01 m
Apply
Smooth
Number of terations : | 0
Apply Distribution after Smoothing : []

Apply

b

Qutput - 2DMeshConnectivityAirfoil X =

Computing alternate path along surface. Ll
Sawving: C:‘\Users‘Francesco\Desktop'CourseTurbulence’ ZDMeshConnectivityRirfoil.sim
Cbject state saved to C:\Users‘Francesco\Desktop'CourseTurbulence'2DMeshConnectivityRirfoil . sim (€35.04EB in 0.3832s) .

m Help el | Patch curve being created can meet the previously created patech curves at start/end vertices only.

Patch curve being created can meet the previously created patch curves at start/end vertices only.

< >

Further adjustments to the nodes number might be required to produce a good-quality mesh
CFD applied to Turbomachinery




Creating a Structured Block 2D Mesh in StarCCM+

File Edit Mesh Solution Tools Window Help

HEE2EAr )OIB REdRg@ MixD @K

Qed>®LMEAD LE

0

r@dbh e

2DMeshConnectivityAirfoil X |

Geometry Scene 1 Xl Directed Mesh 1 X|

Simulation ScenefPlot Directed Mesh

#, Directed Mesh
#] Source Surfaces

Parts for creating a new mesh distribution

= | Dllj ‘ ||ShowAl ~ |||ﬁe?'ferbyPaﬁ‘J

pl*

Operations > Directed Mesh > Connected Parts

gl Target Surfaces
=] Connected Parts
% Body 1

Source Meshes e T ety (=) | % Body 1
Mesh Distribu - -

Mew Volume Distribution

Paste Ctrl+V

Close Directed Mesh
Mesh Distributions - Properties X —_
1 of 1 selected

=Mo Properties =

n

I [ 5 ]| et || e

Qutput - 2DMeshConnectivityAirfoil >

Computing alternate path along surface.

Mesh Distributions
Mesh distribution applied during volume distribution

Saving: C:'\Users'\Francesco‘\Desktop'\CourseTurbulence'2DMeshConnectivityRirfoil . sim
Ckject state saved to C:i\UsershFrancescohDesktophCourseTurbulence\2ZlMeshConnectivityRirfoil sim (€35_04KB in 0.38Zs)
Patch curve bkeing created can meet the previously created patch curves at start/end wvertices only.

Patch curve being created can meet the previously created patch curves at start/end vertices only.

CFD applied to Turbomachinery




Creating a Structured Block 2D Mesh in StarCCM+

-ile Edit Mesh Solution Tools Window Help

DA HEAr PO RNEFRISE N 20 @

Q<S> @LMEBOEELD

2DMeshConnectivityAirfoil > | — || Geometry Scene 1 X| Directed Mesh 1 Xl
Simulation Scene/Plot Directed Mesh ‘ES [+
i, Directed Mesh

P Source Surfaces
@l Target Surfaces

Source Meshes
Mesh Distributions
E}!' Volume Distribution
- Default Controls
@ Stretching Function

Close Directed Mesh

Number of Layers - Properties > =
- Properties

b

QOutput - 2DMeshConnectivityAirfoil X

Computing altermate path along surface.
Sawing: C:\Users‘\Francesco\Desktop\CourseTurbulence'\2DMeshConnectivityRirfoil .sim

Cbject state saved to C:%WUsers'\FrancescohDesktop'CourseTurbulence\2lMeshConnectivityBirfoil sim (€35.04EB in 0.382Zs) .

Fatch curve being created can meet the previously created patch curves at start/send wertices only.
Number of Layers a Patch curve being created can meet the previously created patch curves at start/end wertices only.
Specifies Number of Layers in the volume mesh for a given part. Range: [1 .. a)

After setting « Number of Layers » to 1 (2D mesh) click on « Close Directed Mesh »
Yy 4 CFD applied to Turbomachinery




Creating a 2D Mesh in StarCCM+

File Edit Mesh Selution Tools Window Help

BEER AP IOINB RERFRIANIAAB CEHL 2¢>d i mBR2EEL)BAdD O HE NS

After setting « Number of Layers » to 1 (2D mesh) click on « Close Directed Mesh »
CFD applied to Turbomachinery

~

2DMeshConnectivityAirfoil X| — || Geometry ':I =] y! e =
Simulation Scene/Plot Aczsign Parts to Regions i -
e g |v [ Assig g £ [E Regions
Bt & Body Groups R- h l. k r :
LB Body 1 1g t click on @ -__|% l||9mm v|||merbypam El* Body 1
Design Parameters - = =
2 |Parts Comment E‘ [ Boundaries
o @ Parts « Bboay 1 » under : T .
e 4" Body 1 > - B airfoil
4. Update
: « Parts »
Highlight
Edit...
Set New Tag...
Create Mesh Operation
Repair Surface...
Edit in 3D-CAD... _/
Repair CAD... /
Set Mew Region... hd
Body 1 - Prope! Delete Empty Entities —_
i Update Interfaces
~/Properties " 10f 1 selected
Region Check Validity L
Tags Statistice.. [l Create a Region for Each Part v| |
Lnp Select Inherited F
Wetadata elect Inherited From o Create a Boundary for Each Part Surface | |
Controls...
Index e Create a Feature Curve for Each Part Curve v||
Contacts. c it |:|
- omposite
Descriptions .p |:| Do Mot Create Interfaces From Contacts
Face Count Duplicate
Combine
Transferm
Boolean Output - 2DMeshConnectivityAirfoil X -
Split by Surface Topolegy Computing alternate path along surface. ~
SplitNon—Contiguous Saving: C:\Users\Francesco'Desktop'CourseTurbule Z2DMeshConnectivityRirfoil sim
Okject state saved to C:'\Users'Francesco'Desktop rseTurbulencesZDMeshConnectivityRirfoil _sim (€35.04EB in 0.382s) _
Re-tescellate. Patch curve being created can meet the previousl eated patch curves at start/end vertices only.
Body 1 @ Patch curve being created can meet the previousl eated patch curves at start/end vertices only.
A CAD Part crea Export.. W
Copy Ctrl+C < >




Creating a Structured Block 2D Mesh in StarCCM+

File Edit Mesh Selution Teols Window Help

BEERRAA >IN RNEZARIANAXBI@EHC 24> i m@@ SELE)BAD O Bk NG

2DMeshConnectivityAirfoil X| — || Geometry Scene 1 X|
Simulation Scene/Plot !EE [+
=" external S
> front
B @ Curves
Descriptions
Contacts
= [ Operations
@ Badge for 2D Meshing
Edit...
Execute
Set New Tag...
Copy Ctrl+C
Paste Ctrl+V
Delete Supprimer o
Rename...
Directed Mesh - Properties X | -
(= Properties
Input Parts [Body 1] i [
Generate Internal Surfaces |:|
Tags 1] D
Y
Z X
Output - 2DMeshConnectivityAirfoil =
Command: ExecuteDirectedMeshOperation
error: Server Error
Patch topology should be complete before entering patch mesh
Patch topology should be complete before entering patch mesh
Directed Mesh a Patch topology should be complete before entering patch mesh
A user directed operation to generate a structured volume mesh || TTTTTTTTTTo oo oo oo o oo oo oo e e e
£

Yy 4 CFD applied to Turbomachinery




Creating an Unstructured 2D Mesh in StarCCM +

File Edit Mesh Sclution Tools Window Help

PEE/ O >IN N @ NiA0 &0

QerPeLiMEOLELHNL:)BADO:R

e

Star 2 | MeshAirfoil * | = || MeshAirfoil-Geometry Scene 1 X|

Simulation Scene/Plot 'Eg [+
9---@’80@ 1 ~
EJ Surfaces
<= airfoil
% back
<= external

[ & Descriptions
- (@@ Contacts
b =
b |@ New E Surface Preparation
""" Continu Execute All
- Regions
- Derived Reorder... Mesh 1 Automated Mesh

Beolean ke

Badge for 20 Meshing
Paste Ctrl+V Automated Mesh (2D)
Refresh Volume Extruder

Directed Mesh
Operations - Properties X

Volume Mesh Pattern

<Mo Properties = zZ X

Output =

Star1 X Star2 X MeshAirfoil X

One or more volume of interest failed.
Command: GenerateSurfaceMesh

Operations a

Mesh operations on Geometry

error: Server Error

Yy 4 CFD applied to Turbomachinery




Creating an Unstructured 2D Mesh in StarCCM+

File Edit Mesh Solution Tools Window Help

D ep@ L mMEDEELSE>DBADO

L} She

Star2 | MeshAirfoil X | — || Meshaifoi-Geometry scene 1 x|

Simulation ScenePlot

B@. Body 1
=+ B Surfaces =

Create Automated Mesh (20) Operation X

== | Dy @ [[showal -

Filter by Path L *

8 | Parts
| 5" Body 1

[#- [ Descriptions
- [@@ Contacts
- [E Operations
] M Badge for 20 Meshing
= Continua

g Regions

- Derived Parts

Stopping Criteria

- [f@Solution Histories

Operations - Properties X |

1of 1selected
Select Meshers
Enabled Meshers:
| Polygonal Mesher
<Moo Properties = X

[A Prism Layer Mesher

One or more volume of interest failed.

Command: GenerateSurfacelesh

Operations a error: Server Error

Mesh operations on Geometry

Yy 4 CFD applied to Turbomachinery




Creating an Unstructured 2D Mesh in StarCCM+

File Edit Mesh Solution Tools Window Help

HEeE8Z Edr )l R ZRI@A NMi 2B ®EK

Star2 | MeshAirfoil X |

Simulation ScenePlot 'EE [+
B Meshairfoi ~
=- Geometry
: 30-CAD Models
-[§3 3D-CAD Model 1
Update
Highlight
Edit...
Set New Tag...
g Create Mesh Operation
@ Descrip Repair Surface...
- @ Contac o
- Operat Edit in 3D-CAD...
e fl Bac Repair CAD... v
Set New Region...
Body 1 - Propertie =
= Froperties Delete Empty Entities
Region Update Interfaces D
Tags Check Validity ]
=/ Expert Statistics...
Metadata [=]
Index Select Inherited From
Contacts Query Controls... D
Descriptions . D
Face Count LmmpEsi
Duplicate
Combine
Transform
Boolean
Split by Surface Topolagy
Split Non-Contiguous
Body 1 9

A CAD Part createc

~

Re-tessellate...

Export...

VPP LMEDEESL )BAD O L) i
Meshairfoil- lig8 Assign Parts to Regions X : -
= Regions
0| 2 [ o 8 |[Srovar ][ty ror plx B # Body 1
i | Parts - Comment E‘ Boundaries
4 Body 1 P '
> B airfoil
1of 1selected
cate One Region for All Parts "~ [ [Region |
eate a Boundary for Each Part Surface v|| | |
eate One Feature Curve for All Part Curves | |FeatL.re Curve |
Create Boundary-mode Interfaces From Contacts |
Apply Close Help
Output X —_
Star1 X Star2 ®  MeshAirfoil X
Command: GenerateSurfaceMesh ~
error: Server Error
Loading module: StarTwodmesher
v

.
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Creating an Unstructured 2D Mesh in StarCCM+

File Edit Mesh Selution Teels Window Help

PEEB EAF )OI SRR NiaB B @@ ismBORESE »BdAdD O L) S
Star2 | MeshAirfoil X | — || Meshairfoil-Geometry Scene 1 x|
Simulation Scene/Plot ?:S |+
[] Badge for 20 Meshing ~
=Tz, Automated Mesh (20)

5B Meshers

@ Polygonal Mesher
@ Prism Layer Mesher
=} @ Default Controls

AD Projection

----- @ Target Surface Size

----- @ Minimum Surface Size
----- @ Surface Curvature

----- @ Surface Proximity

----- @ Surface Growth Rate
Murmber of Prism Layers

Prism Layer Stretching
----- @ Prism Layer Total Thickness W

Base Size - Properties X _

b x

QOutput =

Star1 X Star2 X% MeshAirfoil X
error: Server Error
Loading module: StarTwodmesher
Base Size 9 No Interfaces were created

Specifies the reference length value for all relative size controls.
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Creating an Unstructured 2D Mesh in StarCCM+

File Edit Mesh Solution Tools Window Help

G@eP@imHBOELSE:>BANO L] S

HEEZ A I>OID REZFRA@E N0 & EE

Star 2 | MeszhAirfoil > | — || MeshAirfoll-Geometry Scene 1 X|
Simulation Scene/Plot ‘EE [+
=T, Automated Mesh (2D) ~
B Meshers

@ Polygonal Mesher

@ Prism Layer Mesher
B Default Controls

----- @& Base Size

----- @ CAD Projection

----- @ Target Surface Size
----- @ Minimum Surface Size
----- @ Surface Curvature
----- @ Surface Proximity

----- @ Prism Layer Stretching
----- @ Prism Layer Total Thickness

Custom Controls s
Number of Prism Layers - Properties X =
'~ Properties
Number of Prism Layers 20 |:|
Y
Z X
Output >
Star1 X Star2 X MeshAirfoil X
error: Server Error
Loading module: S5tarTwodmesher
Number of Prism Layers @ Ho Interfaces were created

Specifies the number of cell layers within the prism mesh.
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Creating an Unstructured 2D Mesh in StarCCM+

ile Edit Mesh Solution Tocls Window Help

PeEa hddr > el R MNia2l ST e LemB D BELSL DAl ae-
Star 2 |MeshAirfoiI X| — || Meshairfoil-Geometry Scene 1 Xl  C
Simulation  ScenePlot 'Eg |

W— A

= ;ﬁ Me Select Meshers...

& De Edit..

""" ¢ Set New T

..... ° ew Tag..

""" @ Copy Ctrl+C

..... @

_____ ® Paste Ctrl+V

..... ™ Delete Supprimer
----- @ Rename...

----- @ Number of Prism Layers

----- @ Prism Layer Stretching

----- @ Prism Layer Total Thickness

- [f2_Custom Contraols v
Automated Mesh (2D) - Properties = | =
| Properties.
er-Part Meshing O
lesher Execution Mode Serial -
nput Parts [Body 1] Y .
ags 0
| Expert
reserve Surface Perimeters Mone - v
Jerbose Output O L}(
Qutput X —_
Star1 X Star2 ¥ MeshAirfoil X
error: Server Error -
Loading module: StarTwodmesher
\utomated Mesh (2D) e No Interfaces were created
An automated operation to generate a 20 solver mesh hd
£ >
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