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* Mesh Generation

solver

Post-Processing

Exit




| Flusol MESH -1glx|
1D Mesh Generation
1D
2D & 3D Mesh
side 3
ide 4
side slele 2 Patch
side 1
Circle
Ellipse
3 Side3 -
% § Duct

Side1

Exit
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1D Mesh Generation

& 1D Plane " 1D Cylinder ™ 1D Sphere

Left end coordinate EII:I— Right end coordinate 1.0
Total elements 1000 Do 0.001
Ciaphram Location IIII:I— Murnber of terations 100
Residus 1e006 rnawirnum ikeration number | 2007
DT oom

Side End Boundarvy Conditions

Left end opened/closed Right end opened/clozed
% opened " clozed
* opened " clozed

Freview Mesh Werike mesh [F.mzh) E=act Solution

Exit




| Flusol MESH -1glx|
1D Mesh Generation
1D
2D & 3D Mesh
side 3
ide 4
side slele 2 Patch
side 1
Circle
Ellipse
3 Side3 -
% § Duct

Side1

Exit
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*+++¥ patch - Flusol Patch Mesh G o ] _
Eile  Editar
F'atu:h] [ritial & Boundary n::l:unu:litinnsl
Patch Mesh Generation |
Region Mumber: ID Write Mesh . | Freview Mezh Cloze -
Assembly all .blk files
Upper Curve (Side 3) Lower Curve (Si into single .cbk file
ity IEI Straight line ll itwb 0 Straight line ~]_|
zlapu [ling) 0o zlaph [ling] 0n
radiuz [zlopu] 0o radiuz [zloph] 0n Save mesh as .blk file
Farabolic power [zlopu]: |00 Parabolic power [zloph]: |00
iz length [Exu); 0o Hbiz length [axb); 0n
-Ais length [apu); 0.0 iz length [apb): 0.0
g ] ghrl 1]
dLimin 01 delrniry 01
rezsidue .00 stretch 1]
factor 0.0 dymir: 0.0
[T Create wings Wing: 4
thick, .05 Fing; 2
Hode coordinates nade: |quad 4 |
elex IEI eley IEI
MHode 1 =1 N T ]
MHode 2 = N T2 ]
MHode 3 = N T3 ]
Hode 4 = 0o T 0o
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side 4

A

2D & 3D Mesh

side 3

side 1

Side3

1D Mesh Generation

side 2

Side1

1D

Patch

Circle

Ellipse

Duct

Exit
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| FluSol MESH P [=[ ]
1D Mesh Generation
1D
2D & 3D Mesh
side 3
ide 4
side slele 2 Patch
side 1
Circle
Ellipse
3 Side3 -
% § Duct
Sidel

Exit
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.............. .

{Ellipsejl Ficture-1 ] F'in:ture-EI

Fusese e Gereroion Pt [ty
zet: ID Wwirike * blk Preview Cloze

RoEhter: 0.0 poehter: 0.0
ideqgree ; Je0 kdegree : -180
ratio ; 0.0 ihalf ; 0
rezsidue : 1e-005 istretch 0
factor 1.05

Face Parameters (Boundary Condition=s)

wall ;
farfield :

boundary condition

axizprnmmetmy ne

output

Humber of Elements

elew : 1] eley : IEI




| FluSol MESH P [=[ ]
1D Mesh Generation
1D
2D & 3D Mesh
side 3
ide 4
side slele 2 Patch
side 1
Circle
Ellipse
3 Side3 -
% § Duct
Sidel

Exit
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File

Duct Mesh Generation View building black mesh | Assembly building blocks

Region Number: |0

Wwinte Mesh Freview bezh

Upper Curve (Side 3) Lower Curve (Side 1)
ITL: Side 3 curve type 0 Straight line ll IT%B: Side 1 curve type 0 Straight line ﬂ
Slope [glopu): 0.0 Slope [zlophb): 0.0
R adiuz [zlopu): 0.0 Fadiuz [zloph]; 0.0
Farabolic power [zlopu): 0.0 FParabolic power [zloph]: 0.0
Tolerance to merge bwo nodes: 0.0001 dwrnir; 1 power between zide 1 &3 |00
Hode coordinates
Elements in #-direction: 0 -direction: 0
Archutbam: -1 Arcupper: 1
wbattorm: 0.0 ubottorn: 0.0
HLIPPET; 0.0 WLIpPEr; 0.0
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* Mesh Generation

Ssolver

Post-Processing

Exit




Procedure to generate CFD
model

1. Click the “1. Open *.cbk” file

2. Click “Create *.msh” button to
create .msh filefile

3. Click “3. open *.msh” button to
open .msh filefile

4. Click “4 New model file name”
to give a .da filename

5. Click “5_2” button to create
ax.da file and wing-body 3d file

6. Click “6 Open *.da” button to
open .da 3D file. Jump to step 8.

7. Only for *.da file is a 2D file.
Click “7. New model file name”
to give a file name to contain
the 3d wing body combination
CFD .dafile.

8. “Run Flusol”

Flusol CFD Solver, Version 3.0 April 2007 = X

File Post Posthelp Manual Changelog

Read mesh and CFD model files
" 6.0pen*da [~ 7. New model file name 8. RunFluSoll

¢ 3. 0pen*msh [~ 4. New modelfile name 5_1. Create 2D Model |

| 5_2. Create (3) ax.da and (b) Wing-Body combination 3d file

" 1. Open *.cbk 2 Create *. msh file

I

Convert Model

" Nastran model *.nas —= FluSol model *.da

" HyperMesh *.hmascii —= FluSol model *.da
Export Model

' FluSol model *.da —= gmsh geometry *.geo

" FluSol model & result (pl.res) —= gmsh result * pos

¢ FluSol model *.da —= HyperMesh mesh *. hmascii

Write model Preview model EXIT
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File Post Versions Manual Author  Chandelog ‘

................. %

READ gﬁnlverél E:u:untrn:ull Materialsl l.C. &EI.C:.l F'articlesl Heactinns]

Sutver Block
™ Title description

Solver Compressible Flow ll

Dimension 20 1| Change to AX for

Arti pressure ‘ﬁ.\“ sw_eeping around
axis to generate 3d

Wermary stare in ram ll wing body mesh

Convert none 1|

File flu

[ Conical Flow [T Adapt=off

W Adapt=an [T Restart=0ar1

[~ Ishape=00or1 [T Save boundary normal

[T Save shape functions M Inviscid flow calculation

I™ “iscous flow calculation T Lift
™ wall ™ wWing
™ Ele ™ Mode
™ Upwind ™ Grid
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File Post Versions Manual  Author  Chandgelog

e —,

HEAD' Enlverl E:u:untrn:ull Materialslél.c. &B.C} F'articlesl Heactinns]

Initial and Boundafpy Conditions

*alement tyvpe

*mesh

*sWweep

*chemical

*plane

*bvlr

*initial conditions

*face of boundary conditions
*houndary conditions conditions
*output control cards
*ckinitial conditions

*ckbcd conditions

*particle initial conditions

I
DN EE N e EEEm W

*trace particles
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FluSal Wersian ¥
| |
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gmsh File Conversion -0 x|

FluSol Model and Result files ---> gmsh file formats

Flat both walume and surface mesh

~
o

& Compressible flow
& 2D flow

v

Flaot farfield surface

Input CFD_madel file name

™ Plot surface mesh only (default for 3d plof)

Flot volume mesh only (default for 2d plot)

" Incompressible flow
3D flow

W Plotwall surface

Input CFD result file name

GGAS VR FREC - ogiv-cylinder 20

GGAS VR FREC d-oniv-cylinder 20

Run cvrt exe W2 0 executable | Freview: | Close |‘

Flusol CFD Solver, ¥e

File Post ¥ersions Manual Author  Changelog

=10 |

HEADI Sulverl Cnntrnll Materialsl |G &EI.C.] F'articlesl Reactiuns]

|D:iGAS VRFI2DIB1- |

" Dpen*.chk [T Create *mshfile

™ View Mesh

Convert Model
i Mastran model *.nas ---= FluSal model *.da

= Hypermesh = hmascii ---= FluSol model *.da

Export Model

" FluSol model *.da ---= gmsh geometry *.geo

Read mesh and CFD model files

= Open*.da [ Mew maodel file name [~ Run FluSal

" Open*msh [T Mew model file name [ Create CFD Model

P % FluSol rmodel & result (plres) = gmsh result*.pos

= FluSol model *.da --—-= HyperMesh mesh = hmascii

Wiite model Freview model

EXIT




=+ Density contour
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File Post “ersions Manual  Author  Changelog

Post processings < — ;
HEH:Fl—._rU'rmTcm'rrrm-rrmerials | [.C & EI.C.l Faricles §HEEIEtiDﬂS§|
_(O] x| Chemical Reaction Flow

File Matme

™ Multiple Species Gas

™ endu
QrROM.pOS
™ difusion
Mach numhber contour
Fead transdat | clesdc

Fressure contour
Fead thermdat | clesde
Temperature contour

Welocity vector

F TF TF TF TR T

Welocity madnitude contour

‘ Fun gmsh V6.9 executable I
Clusel




FREE

A dnst.pos

1.375e+00
1.305e+00
1.241e+00
1.174e+00
1.106e+00
1.03%e+00
8.718e-01
8.045e-01
8.073e-01
7.700e-01
7.028e-01
6.355e-01
5.pE2e-01
5.010e-01
4.337e-01
4.665e-01

Density contaur




I

General General‘ UiSit:liIitg.f‘ Eutplane‘ Aapect‘ Light‘ cnmr‘
Eeomethy
[ Modes [ Mode numbers
Salver
Fost-processing Iv Line elements [ Line element numhers
Vg [0 e ————————————-
(0] —>§I_ sSurface element edges : [ Surface element numhbers
[ Surface element faces [ “olume element numbers

[ Volume element edges

[ Volume element faces

I I Tetrahedra quality range
I I Element size range

0 Mormals

I Tangents

Apply < S ave Cancel




A dnst.pos .

1.375e+00
1.308e+00
1.241e+00
1.174e+00
1.106e+00
1.03%e+00
8.715e-01
89.045e-01
g.474e-01
7.700e-01
7.028e-01
6.355e-01
5.682e-01
5.010e-01
4.337e-01
3.665e-01

Density contaur

2 x
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* Mesh Generation

Ssolver

Exit

Post-Processing je«———




Pre- and Post- Processi - O] x|

File Mame

Censity contour

geOr.pos

Mach number contour
Fressure caontour
Temperature contour

Welocity vector

A T T WM A

YWelocity magnitude contour

Clo=se




A mach.pos .

1.730e+00
1.661e+00
1.24%2e+00
1.424e+00
1.305e+00
1.186e+00
1.065e+00
2.492e-01
g.305e-01
7.1189e-01
5.432e-01
4. 74pe-01
3.560e-01
2.473e-01
1.187e-01
4.179e-05

hWach number contaur

2 x




Example: Generate mesh for Mach 1.98 flow past a 33-1/3
ogiv-cylinder.

(5.75,5.0)
|

ellipse A/B = 10.75/5.0

0.5

|
|
5.0 0.0 \ 5.75 14.2

circle: r =33.333

Figure C4.1 Computational domain for Mach 1.98 flow past
a 33-1/3 ogiv cylinder with Re=0.5x106°.



regl reg2

Divide domain into two regions.



Figure C4.2 Finite element mesh for flow past an ogiv-cylinder.



| Flusol MESH -1glx|
1D Mesh Generation
1D
2D & 3D Mesh
side 3
ide 4
side slele 2 Patch
side 1
Circle
Ellipse
3 Side3 -
% § Duct

Side1

Exit
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Eile

=101 |

F'atn:hl Iritial & B oundary cunditiuns]

Patch Mesh Generation

Region Mumber; |1| Wirite Mesh | Freview Mezh |

Cloge

iy

zlopu [line]

radiuz [zlopu]
Farabolic power [slopu):
Fabis [ength [axu):
T-duig length [ayu):
shruw

d=urnin

residue

Factor

[T Create wings
thick,

Upper Curve (Side 3}

Lower Curve (Side 1)

|2 Eliptic are ¥ ity

0.0
0.0
0.0
10.75
5.0

o

0.1

0.0

0. 05

0.0001

zlopb [line]

radiuz [zloph]

Parabolic power [slopb):
etz length [axb):
bz length [avb):

shrlx

dexlrmit

stretch

dyrnit:

T otal number of wings:

Shape aof wing section;

I'I Circular arnc ll

33,3333
33,3333
33,3333
nn

o

N

N1

3
0.005

4

2

Hode coordinates

T

e
MNode 1 X1
Mode 2 e
Mode 3 =
Mode 4 =4

0o
575
5.75
-A.0

eley
1
T
T
T

T

0o
05
5.0
0.0
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Eile

=101 |

F'atn:hl Iritial & B oundary cunditiuns]

Patch Mesh Generation

Region Mumber; |1| Wirite Mesh | Freview Mezh |

Cloge

iy

zlopu [line]

radiuz [zlopu]
Farabolic power [slopu):
Fabis [ength [axu):
T-duig length [ayu):
shruw

d=urnin

residue

Factor

[T Create wings
thick,

Upper Curve (Side 3)

Lower Curve (Side 1)

|2 Eliptic are ¥ ity

0.0
0.0
0.0
10.75
5.0

o

0.1

0.0

0. 05

0.0001

zlopb [line]

radiuz [zloph]

Parabolic power [slopb):
etz length [axb):
bz length [avb):

shrlx

dexlrmit

stretch

dyrnit:

T otal number of wings:

Shape aof wing section;

I'I Circular arnc ll

33,3333
33,3333
33,3333
nn

o

N

N1

3
0.005

4

2

Hode coordinates

T

e
MNode 1 X1
Mode 2 e
Mode 3 =
Mode 4 =4

0o
575
5.75
-A.0

eley
1
T
T
T

T

0o
05
5.0
0.0




b

Ready

Geometny

Region 1 mesh.

Gmsh 1.58

Elementary




R

File Tools Help

A4 Geometry

Elementary

Fhysical

Feload Fal’fle|d ||ne

Wall line

Axis-symmetric line /,—,—’——

b

Region 1 boundary lines. z x

XL 11 0? Gmsh 1.58.0 Geometry Ready
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F'atn:hl Iritial & B oundary cunditiuns]

Patch Mesh Generation

Region Mumber; |1| Wirite Mesh | Freview Mezh |

Cloge

iy

zlopu [line]

radiuz [zlopu]
Farabolic power [slopu):
Fabis [ength [axu):
T-duig length [ayu):
shruw

d=urnin

residue

Factor

[T Create wings
thick,

Upper Curve (Side 3)

Lower Curve (Side 1)

|2 Eliptic are ¥ ity

0.0
0.0
0.0
10.75
5.0

o

0.1

0.0

0. 05

0.0001

zlopb [line]

radiuz [zloph]

Parabolic power [slopb):
etz length [axb):
bz length [avb):

shrlx

dexlrmit

stretch

dyrnit:

T otal number of wings:

Shape aof wing section;

I'I Circular arnc ll

33,3333
33,3333
33,3333
nn

o

N

N1

3
0.005

4

2

Hode coordinates

T

e
MNode 1 X1
Mode 2 e
Mode 3 =
Mode 4 =4

0o
575
5.75
-A.0

eley
1
T
T
T

T

0o
05
5.0
0.0




saveAs 2| x|

) 2008-04-07 v| 4= ¥ E-

@regl

by Recent
Dlocunments

Dezkio p

4

by Documents

|
-
b w Compuiter

by M etwark: File name: regl d Save I
Flaces regl.blk

Save az tppe: J ﬁ - Cancel |

s




*+++* patch - Flusol Patch Mesh Generator: ¥ersion 1.0°*

Eile

=101 |

F'atn:hl Iritial & B oundary cunditiuns]

Patch Mesh Generation

Region Mumber; I2 Wirite Mesh | Freview Mezh |

Cloge

iy

zlopu [line]

radiuz [zlopu]
Farabolic power [slopu):
Fabis [ength [axu):
T-duig length [ayu):
shruw

d=urnin

residue

Factor

[T Create wings
thick,

Upper Curve (Side f}

Lower Curve (Side 1)

|0 Straight line ¥| itk

0.0
0.0
0.0
10.75
5.0

o

0.1

0.0

0. 05

0.0001

zlopb [line]

radiuz [zloph]

Parabolic power [slopb):
etz length [axb):
bz length [avb):

shrlx

dexlrmit

stretch

dyrnit:

T otal number of wings:

Shape aof wing section;

|0 Straight lne ¥

33,3333
33,3333
33,3333

nn

o

N

N1

3

0.005
4

2

Hode coordinates

I'I'IEI

e
MNode 1 X1
Mode 2 e
Mode 3 =
Mode 4 =4

574
14.2
14.2
5.75

eley
1
T
T
T

T

05

05

5.0
5.0
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Eile
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F'atn:hl Iritial & B oundary cunditiuns]

Patch Mesh Generation

Region Mumber; I2 Wirite Mesh | Freview Mezh |

Cloge

iy

zlopu [line]

radiuz [zlopu]
Farabolic power [slopu):
Fabis [ength [axu):
T-duig length [ayu):
shruw

d=urnin

residue

Factor

[T Create wings
thick,

Upper Curve (Side 3)

Lower Curve (Side 1)

|0 Straight line ¥| itk

0.0
0.0
0.0
10.75
5.0

o

0.1

0.0

0. 05

0.0001

zlopb [line]

radiuz [zloph]

Parabolic power [slopb):
etz length [axb):
bz length [avb):

shrlx

dexlrmit

stretch

dyrnit:

T otal number of wings:

Shape aof wing section;

|0 Straight lne ¥

33,3333
33,3333
33,3333

nn

o

N

N1

3

0.005
4

2

Hode coordinates

I'I'IEI

e
MNode 1 X1
Mode 2 e
Mode 3 =
Mode 4 =4

574
14.2
14.2
5.75

eley
1
T
T
T

T

05

05

5.0
5.0




R

File Tools Help

Elementary

Feload

Region 2 mesh.

L A Gmsh 1.58.0 Geometry Feady
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File

=101 x|

F"atn:hl Initial & Boundary n:u:unu:litin:uns]

Patch Mesh Generation

Region Mumber: I2 Wirite Mesh | Preview Mezh |

Cloze

ity

zlopu [line]

radiuz [zlopu)
Parabolic power [slopu):
Febudis length [asu);
bz length [apu);
shrus

dxurnin

residus

factor

[T Create wings
thick:

Upper Curve (Side 3)

Lower Curve (Side 1)

|0 Straight line ¥ ityh

0.0
0.0
0.0
10.75
5.0
0
01

0.0

.05

0.0001

zlaph [line]

radiuz [zloph]

Farabolic power [sloph):
F-fudis length [axb):
Az length [apb):

glrls

dxlrin

stretch

dyrnir;

T otal number of wings:

Shape af wing section;

|0 Staight ne ¥

33,3333
333333
333333

0.0

0.0

0
0.1
3
0.005
4

2

Hode coordinates

I'I'IEI

e
Mode 1 ®1:
Mode 2 e
Mode 3 ma
Mode 4 wa:

579
14.2
14.2
5.75

eley
1
T
'
T

T

05

0.5

5.0
5.0




saveAs 2| x|

) 2008-04-07 v| 4= ¥ E-

@regl

by Recent
Dlocunments

Dezkio p

4

by Documents

|
-
b w Compuiter

b

by M etwark: File narne:; I - Save I

Flaces
Save ag tppe: |Mesh building block, [*.blk) - Cancel |
- i
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File

=101 x|

F"atn:hl Initial & Boundary n:u:unu:litin:uns]

Patch Mesh Generation

Region Mumber: I2 Wirite Mesh | Preview Mezh |

Cloze

ity

zlopu [line]

radiuz [zlopu)
Parabolic power [slopu):
Febudis length [asu);
bz length [apu);
shrus

dxurnin

residus

factor

[T Create wings
thick:

Upper Curve (Side 3)

Lower Curve (Side 1)

|0 Straight line ¥ ityh

0.0
0.0
0.0
10.75
5.0
0
01

0.0

.05

0.0001

zlaph [line]

radiuz [zloph]

Farabolic power [sloph):
F-fudis length [axb):
Az length [apb):

glrls

dxlrin

stretch

dyrnir;

T otal number of wings:

Shape af wing section;

|0 Staight ne ¥

33,3333
333333
333333

0.0

0.0

0
0.1
3
0.005
4

2

Hode coordinates

I'I'IEI

e
Mode 1 ®1:
Mode 2 e
Mode 3 ma
Mode 4 wa:

579
14.2
14.2
5.75

eley
1
T
'
T

T

05

0.5

5.0
5.0
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File Too

Feload

0000 0000000 RO

Ry A
S L e
i \\“ (1 IR i

Mesh by combining region 1 and region 2.

¥ L1107 Gmsh 1.58.0 Geometry Feady



farfield

Well

Boundary lines definitions:
1. Axis-symmetric ling
2. Fairfield lines

3. 3. Wall lines

Gmsh 1.88.0




L Options - Ge

=101 %]

General‘ Dutput| Helper5| Aapect| Light| Cnlur|

W Show tooltips

[ Showe rmoving axes

¥ Show small axes

[ Show bounding boxes

W Diraw simplified model while rotating, panning and zooming
¥ Enable double buffering

W Lige trackball rotation mode instead of Euler angles

v Rotate around pseudo center of mass

Boply Save Cancel

g General
Elle Geometry
R hesh
:r Salver
—— Visibility Sh Post-pracessing
Clipping Planes Shi
Statistics >
Message Consaole
Feload
=i0)x]

General
Geometry

General| "-.-"iSihilit‘:.-'| Cutplane| Aspect| Light| Ccllnr|

Mesh
Solver
Fost-processing

—) [ Surface element edges

[ Modes [ Maode numbers

W Line elements

[ Surface element faces
" waolume element edges

[ %olume element faces

|III |EI Tetrahedra guality range
|III |EI Element size range

|III Mormals

|III Tangents

[ Line element numhbers
[ Surface element numbers

[ “olume element numbers

Save

Cancel
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