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Overset mesh analysis

Overview of Overset Mesh Analysis

B This procedure describes how to set up an Overset mesh calculation for two-
phase flow using OpenFOAM's overInterDyMFoam solver with ennovaCFD for
OpenFOAM v1.10.1.

B This is an analysis of 6-DOF motion of a rectangular object floating on the
surface of water with waves.

B The following functions are used
® VOF

® Overset Mesh Time = 2.450 [s]
® 6-DOF motion model

® wave model

Rectangular shaped object
Mass 16.128[kg] (density 700[kg/m3 ])

symmetry

water (esp.

- cool, fresh boundary
water, e.g.
drinking

water)
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Overset mesh analysis

Overview of Overset Mesh Analysis

B The geometry of the analytical model is shown in the figure below.
® Overset area: Mesh area in motion with floating objects
® background area: static background mesh area

(2.411)
(_J

1.2m 10.50.4)

X - 2.4m
(00 -0.2)
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Overset mesh analysis

Overview of Overset Mesh Analysis

B Overset mesh calculation flow

® When using ennovaCFD for OpenFOAM to set up an Overset mesh calculation, two ecf files
are created and the analysis data output is done by opening both ecf files in the same GUI.

Overset Region Mesh
Creation

Data Import
floatingObject.stl

Background area mesh
creation

¢ No shape error

Data Import
domain.stl

Addition of external

¢ No shape error

fom

Boundary Editing

Detection of meshing

v

a $a

Detection of meshing

ennovaCFD Mesher

a $a

Overset analysis

floatingObject.ecf
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ennovaCFD Mesher

All Analysis Settings
background.ecf

Ennova 1.7.6 (winfd 2012173

Mesh I Setup OpenFOAM I PoztProcess

Gt LA JscY fe Jos oo T

Dictionaries

Ex floatineObject 2ot (£ €x backeroundecf [

floatingObject.ecf background.ecf
Analysis data output Analysis data output

Analysis execution
(OpenFOAM)

v

result processing




Overset mesh analysis

Overview of Overset Mesh Analysis

B Data to be created

® Generate a mesh for each of the overset and background regions and save it in an ecf file.
® This procedure creates the two models shown in the figure below.

overset area/floatingObject.ecf

v Ennova 175 (winf4 20.1027)
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GAD  Geometry | Mesh | Setup OpenFOAM  PostPracess
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Cut Plane & X

Set Pk

H=Plane. l Y-Plane Z-Plane. ‘

Center Positi
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Normal
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—Set Offset

Offset:
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Angle:
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X Rotate I Y Rotate Z Rotate
View Mods

C Lines @ Faces | Extrsct |
Draw Plane On/off
[V Draw Plane 7 Tubing |V Box [~ All On/off

Set by Local Coordinate Syst
name: Not Set |
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Group List & X l
i O @ Volumel | X

mesh
&-[] @ volumel 0.LLy

ol @ O-it arBiB O BT O 20 & wODE & QY S9TFH
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s
@
e BRRB
Check
0.7ty

background area/background.ecf
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@ UL E),

GAD  Geometry | Mesh | SetupOpenFOAM  PostProcess

G o®E Al BXwH

View Display Mesher Mesh settings Geometry to Mesh Selection

A £1oatingObjectWall
)~

cut_plane € overset floatingObjectect ) | E overset backeroundzect ] |

Group List & X‘
[ & view
local coordinates
- geometry
=] .densities
@ refine:0.02
.double edges
> .nodes
O @ volumel
B[] mesh
&[0 @ volumel
+ [Ag bottom

@ cut plane D

avier @ O arBiE O BMET o 20 80 I W e QY SRIH | . [&@@%’R
orEAE e FLELCF %Es'ﬁé

Mesh Edit

v

open operation mesh.reds
get displaylist information

multi_display list_header nlist:3 ncoords:12051 nelems:12416
Receive display list from server 33

Receive display list from server €6 ¢

Receive display list from server 100 %

Cut plane extraction complete

[©[@] [oeskror-rortart

Receive display list from server 2
Receive display list from server 4
Receive display list from server 6
Receive display list from server &
Receive display list from server 1
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Overset mesh analysis

Overview of Overset Mesh Analysis

W obsoleted area
® The imported STL will be the blue line. No mesh is created inside the blue line.

® The yellow area within the black line is not prepared in advance, so the area is created
using the geometry creation function of ennovaCFD.

® The newly created area should be within the BACKGROUND area.
B background area

® Creates a mesh for the red region.

® A mesh is required where it overlaps the overset area.

obsoleted area
/floatingObject.ecf

background area /

/background.ecf

Entire analysis model

Copyright (C) IDAJ Co.



Overset mesh analysis

Creating an Overset Region Mesh

B Create a mesh of the overset region from the prepared STL.
Data Import
floatingObject.stl
Addition of external
Detection of meshing

ennovaCFD Mesher

Copyright (C) IDAJ Co. 8
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Overset mesh analysis

Launch ennovaCFD

B Start ennovaCFD.
® If you are using a Windows-PC, there is a startup icon in the installation folder.
® If you are using Linux-PC, start ennova with the command ennova in the installation folder.
® If a license error occurs, please contact your license administrator or our support.

ry

Ennova

Ennova Technologies 2024

R

ENNOVA BUILD 1.10.1

Ennova

Scalable Simulation Delivered
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Overset mesh analysis

Shape data import procedure (overset area)

B Select a file to import.

B Select "Geometry" for the function tab.

I_f'_ i". [T . B
o}
N} Geometry

(|) Setup OpenFOAM  PostProcess

@ (2) iw Files to Open

&

Wiew

L

If the imported

Lok in: ¥ I

1999 gSTLis

& My Comouter _______J| T ~ |

“e Windows (C)
for Home

B Deshiop

& Documents
€y Eamples

floatingObjectWall.stl |

(iii)

Add to Group Lis]

File name: |

e

Files of type: |Geometry Files (#ecf % reds # tin % 3dm #st| % igs # iges #5tp #step *ras * bk #bdf #x tkwb# CAT Product * CAT Fart *asm :

~STL Import O ptions
Feature Angle . |45

Vertex Mergs Tol.: |1e-06

- Cancel | )
Scale: I 1
FF~ Merge vertices across solids

-BCF Loading O ptions -

moemetdssavsomer 4) 1 STL IMport options set to the same as

A W4

L Iﬂ iﬁl\

Fhae A hnA
il uic U DUA.

[Cocal LAPTO P-3NDPVINGG

L.,

0Ly

0.1

0,200
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Overset mesh analysis

Creating the external shape of the overset area

B The overset region is created here because it requires an analytical space
outside the solid boundary.

® Open the panel to create the hexahedron with the Create Boundary function and enter a

name, start point, and end point. [Greue List
. _— ] wiew
® Primitive Panel LB ocal coordinates
— ¥ (@ .double edges
® Name: oversetPatch IE'"”
. = ! - - [Ag cversetPatch
® Start Point g, ‘Ht s oF (i)
® X=08 OAD [ Geometry | Mesh  Setp OpenFORM  PostProceso Add shape to tree
=0. 0t B9 ;o W hr@r e —am oa-oa(@Be s
®Y=0.3 '2) Hexahedron creation panel ,. .t ©¢f = 40 -~
— Primitives & x
¢ Z O 1 E "F‘rimil'n-t !(
® End Point Name: oversetPatch s SN |
g |-surt rome End Point
® X=1.2 % T
&
_ — | oz .
®Y=0.7 - solid boundary
® /=0.7 .
2
\'J “ |
. 0.LLY 0,500 0400 '.,:r:LU
1y e F— :
( ﬂ] 6P toatingObjectwalisti £ | Start Point
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Overset mesh analysis

Analysis Area Creation

B The volume of the closed space where the mesh is generated is extracted by
[Find volumes].

B [Find volumes] automatically recognizes any closed space as an analysis area.

B Among the recognized analysis areas, the solid area is deleted because it is
unnecessary.

B The geometry operation is finished.

G HemmE T e T— _ex T — x|
GAD | Geometry | M (|) w OpenFOAM  Pos M) view | ‘l’zz‘a‘l =5
orsor - 9- T — 227 (2) On volume 2
| @ .double edges - :: - .
& A @@ & =t T LB R_lght mouse click to
Vi Display 9] oversec Patch N -dis 1ay menu
Group List m = iVolume2 =
M view B @® volu
i local coordinates Ao |
& ] geometzy —
: %@ :::;2;5 saves . 52t Local Coordinate
P Extract two regions (iii) Delete Group and
Contents to delete
volume.2
Volume 1 =
(reauired) o Bee v
Check Select tems
Volume 2 (not Unchack el doms_
required)
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Overset mesh analysis

Saving Files

B Save the results of your work to a file.

B ennovaCFD stores all information about the pre-process in the .ecf file.
B Here, we name the file floatingObject.ecf.

&v Save Geometry 7 X
TR . B
Look in: k| -|000 | Ema
Recent Files | |2 My Computer | FYEE /| Size Type | Date Modifi
. ]
overwrite save
Save as a different ‘
et » | filE N@Me
Le < Windows (C)
{ar Home
h .l Expart * @ Deskiop
& Documents
t’ Print * €y Eamples
j Clogze
izl All .
= Rt File name: || floatingObject.ecf |
Fil T = Case Fil acf) - Cancel
[E.J Ennova Cptions ] [ “ Exit Ennova ]I R Crove Oves ks [ B 4|

Scaling: i

[Local LAPTO P-3NOPVING6
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@ b ke (I)_rvlwwﬂ (2)

CAD Geometry 'Nech
avior @ 9 a-Bim O (4)
& - @B # nAb-Tl B

Overset mesh analysis

Mesh size setting B — A
B Change to the Mesh tab for mesh creation. (“') e i
] ] ] Min. Size: [on1
m Sets the global mesh size to be applied to the entire § i T
model. e S
Optimize for T
B Global Parameters Comt
® Maximum size 0.02 Sl A
® Minimum size 0.01 T
® All Triangles Check on '.’TZ,"TS..,TZZ.,TW_
B Topological Mesh Parameters € o sl

® Expansion Factor 1.05

= Boundary Laver

® Boundary Layer - L =
® Number of layers in layer mesh = 1 NLALC T IE .
® Initial height = 0.008 Spmtm;';ﬁ;
® Layer growth rate = 1.2 Ve heieht/bsse |12

= Polyhedral Mezh

[T Kill Lowe Guality Elements
No change as default settings are used except for the above il Viorse Than ~ [I0
[T Kill Wedee Elements
Kill Sharper Than |-28
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CAD

Overset mesh analysis

Set mesh size (Cont.)

B Set the mesh size for each part.
B Select oversetPatch
Prizm m

® Prism :UseVolume

® Click Apply Meshing Parameters to confirm. pee Giobal

h_lavers

Gelect Wolume

Boundary list

B Select Share_floatingObjectWall
® Max Size : 0.01
® Prism : UseVolume

o n_laye rs 2 - L-:u:.E.ul Mesh Setting
® Height : 0.0025 e

® Height Ratio: 1.15

|
|
Sag number I
i Fefinement num) I
|

® Click Apply Meshing Parameters to confirm. i — 1
n_I-?;-.fers m

Note that if you forget to click Apply Meshing e |

Parameters, the settings will not be applied. Gap Oose |

Looord name I

I Apply Mezhine Parameters I |

Cpen Mesh Parameters Settings |

Other than the above, the default settings are
used and will not be changed

Copyright (C) IDAJ Co.
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Geometry Mesh Setup OpenFOAM

PoztProcess

Glor @ O RHE O BT O
¢ & 8 5w () (B

Dizplay Mg, v ezh zettings
:I_uc:al Mesh Setting g
Wolume list
Wolume 1
Frizm Im
n_lavers Im

Select Vaolume

(”l) ) list

| Share_floatineObjectitiall

= Local Mesh Setting

Max. Size nan

Min. Size

Sag number I

(Fefinement num) I

Size Ratio |
rF‘rism IUSE Wolume
n_lavers 2 -
Height {00025 |
\Height Ratio [ 115
Gap Close #

Leoord name I

Apply Meshing Parameters

Cpen Mezh Parameters Settings
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Overset mesh analysis

Mesher Execution

B Polyhedral mesh settings
® Check the Polyhedral mesh flag.

b Mezh metup OpenFOaM PoztPr

~If m Check Polyhedral Mesh from @: V.
4l @8 Topoloey Based Mesh 4
" v Boundary Laver
¥ h

v Polvhedral Mesh

Group List =

view
i [#] local coordinates

. MeSher ExeCUtion E}Dngtrdlguble edges

. ] % .nodes

® Run topologyBasedMesh to create a polyhedral mesh. &0 @ Volumel

-] [A] oversetPatch

Mezh Setup OpenFioaM PoztProcess

f Volumel
( -] [A] oversetPatch

2 a1 B B

) Mezher Mezh settings
Topoloey Based Mesh
20
® \When mesh creation is complete, overwrite and save BN A T
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Overset mesh analysis

Creating a background region mesh

B Create a mesh for the background area from the prepared STL.

Data Import
domain.stl

Boundary Editing
Detection of meshing

ennovaCFD Mesher

Copyright (C) IDAJ Co. 17



Overset mesh analysis

Shape data import procedure (background area)

B Select a file to import.

B Select "Geometry" for the function tab.

I_.-"_ i". - . B
o}
D | Geometry

(|) Setup OpenFOAM  PostFrocess

(2)
& Q-

Wiew

L

€w Files to Open

Lok in:

:, view

| MHame ‘x_l

File name: |

“e Windows (C)
for Home

B Deshiop

& Documents
€y Eamples

[ domain.stl

jaaﬂ' E -~ [¥] local coordinates
£ #] geometry
(] .double =dges

domain

(iii)

Files of type: |Geometry Files [*ecf * reds *tin % 3dm *st| £igs ®iges £5tp £step ®nas ®blk * bdf % t *x b *CAT Product # CAT Part *asm : =

=S TL Import O ptions
Feature Angle

Vertex Mergs Tol.: |1e-06

FF~ Merge vertices across solids

-BCF Loading O ptions -
[ Do not display geometr 4)

: STL import options set to the same as

Copyright (C) IDAJ Co.
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Overset mesh analysis

Boundary segmentation of background area

B The boundaries of the read DOMAIN are divided as follows
® Entrance boundary: inlet (surface in -X direction)
® Exit boundary: outlet(+X-directional face)
® Top surface boundary: top(+Z direction surface)
® Bottom surface boundary: BOTTOM (surface in -Z direction)
® Side boundary: side (Y-directional face)

In this analysis, the -Z direction is the direc
Boundaries are referred to as vertical in the

Hidden.

Front and rear two side e SIDE

Copyright (C) IDAJ Co.



Overset mesh analysis

Boundary segmentation of background area

B Split the boundaries of the read DOMAIN.
® Entrance Boundary inlet

® Similar operations are used to create OUTLET, TOP, and BOTTOM.
® The side is created by renaming the existing DOMAIN on the next page.

@vlov B @~ Aol hvdlvllia rlle— ok B QOQ-0 & r:‘n.rj.(h.
- o B

& Qv @ ¢ Enter the name & F &
Wigw Dizplay futa Repair Tr Thls Slde |S |n|et n Fix Faces Greate ®[Move to group]
.Grnup List g x| o e bl

Click on the icon

view
local coordinates
E}--H W] geometry
. ¥ § .double edges
~ ] ¥ .nodes

{._- domain ), Group List Group List
- view . W] view
» g ; Zmlt’:;c’ rdin ' > local coordinates
- @ .double edges =N W] geometry
— ] 3% .nodes -~ [§ .double edges
- ~ ] ¥* .nodes
[#] inlet - ] m bottom
- ] [l domain
= H inlet
If the Inlet IS outlet
Add to Group List

(1) Click on the surface to be set as the
entrance boundary.

(When selected, changes to pink display)

RKE
0 i
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Overset mesh analysis

Boundary segmentation of background area

B Split the boundaries of the read DOMAIN.
® Side boundary side

-

CaD Gieometry Mezh Setup PoztProcess Applications
P A PP b B -
Wi Dizplay Auto Repair Tran=form Selection
Gruup List = x|| 1Gruup List
- [F] view b W] wiew
~meear - (1) Right mouse click on the DOMAIN  { g7= ...
E} ] geomet: : E--v cometr
9 g - and press show menu | T e cdges
e | ! | B neaes
_:j::: etenlume (Zj 3 J___ :‘- "we: "
Delete Group and Contents ] . (“I)- enter Slde and
fil:upy t.l:u ?rl:uup ]
|
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Overset mesh analysis

Analysis Area Creation

B The volume of the closed space where the mesh is generated is extracted by
[Find volumes].

B [Find volumes] automatically recognizes any closed space as an analysis area.
B The geometry operation is finished.

B Save the created data under the name background.ecf.

-

CAD Gieometry Mest 72\ up PostProcess Group List
(I) ] view
™ Jo.r @v @v -] Local coordinates
é) - ¥ geometry
+ qv @v . @ .doukle edges
Wi Dizplaw E} D ' Volumel
Group List & X ¥ [ bottom
Wl view HEL- vy
local coordinates m 5;;1; C
B[] geometry W
-~ [ .double edges A J
~ ] % .nodes
bottom
N e Extract one area
-] (A inlet
-] (A cutlec
A0
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Overset mesh analysis

Mesh size setting

B Change to the Mesh tab for mesh creation.

B Sets the global mesh size to be applied to the entire
model.

® Global Parameters
® Maximum size 0.04

® Minimum size 0.02
® All Triangles Check on

B Boundary Layer
® Number of layers in layer mesh = 1
® Initial height = 0.008
® Height Ratio: 1.2

No change as default settings are used except for the above

"/q
2

™ (I) P e

| lSMwOpenFOAN (2>

CAD Geometry l Mesh
@avlo~ @ O~ &~
V Q- P & 7~

Display

_ Meshing
3=

B o)
& EE- Tl "'3

Mesher

— || Refinement num |8

Size Ratioc [
¥ Run Booster
Optimize for

€ Fluent

" StaCCM

Elements ngap |1

Search floor 0
[V All Triangles

Blnt Edge Number |
¥ Impose Densities

- Topokgical Mesh Parameters -

Scale Factor |1

Expansion Factor [105

What to mesh
" Surface Mesh Only, ;l
= Boundary Lawver

lm

Iv‘ Yalume Prizm Lager Default

=
# Prizm Lavers: |1 5:
Height [o.00g

| Heieht Ratio  [1.2 |

[T Auto reduction

Minimum Guality 0.1

Separating Anele |45

Max height/base I 12

= Polyhedral Mezh

[T Kill Lowe Guality Elements

Kill Warse Than |00
[T Kill Wedee Elements

Kill Sharper Than |- 28
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Overset mesh analysis

Set mesh size (Cont.)

B Set the mesh size for each part.

B Select bottom and top
® Max. Size :0.04
® Min. Size :0.04
® Prism :UseVolume
® Click Apply Meshing Parameters to confirm.

Note that if you forget to click Apply Meshing
Parameters, the settings will not be reflected.

No change as default settings are used except
for the above

B No change in INLET, OUTLET, SIDE

Copyright (C) IDAJ Co.

@ Il E ealn T

CaD Geometry Mesh Setup OpenFO Ak PoztProcess
Dvlor GrO-1 BB O BHET O
- oo # na () Buso

Wigw Mes.

Dizplay i ezh zettings

iLu-::aI Mesh Setting H
© Walume list
. | Wolumel
Prizm ILlse Gilobal 'I
h_lavers pse Global E:

Select Valume |

l Boundary list

mel (2) HOld dOWﬂ
outlet
- the CTRL key
and select 2
boundaries
= Local Mesh Setting
Max. Size nno4
Min. Size [
Sag number
(Fefinement num) I
Size Ratio |
Prizm IUSE YWalume -
n_lavers ze Volume =
Height |
Height Ratio |
Gap Close I
Lcoord name I
I fpply Meshine Parameters I |
Cpen Mesh Parameters Settingz |
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Overset mesh ana|YSiS The location and cell size of the subdivision area,

Visual confirmation.
Set mesh size (Cont.)

B To locally reduce the mesh size near the water surface, set the subdivision
drea. vav lov it eSO BT (1) Pull-down menu display
® Density &~ ~i = o Bjaimee (2) Select subdivision area [Box] of
] ‘-.-.‘iew Dizplay Mesher Mesh sety  Sphere Io n IE r'ﬂn h Mesh Edit
() Name . re'ﬂne E.Edit Density (Box) Cone xé@ta gLFE = ape
® Start Point (i [ =
. X=O ké‘ L Start Paint
® V=0 AN
® /=0.3 % [
B end point o o N
® X=2.4 ¥ [24
oV=1 ' :;?
. Z=O'7 -Sizing Parameters
m Size : 0.02 o= 00
_ Mﬂtiu:“.ﬂﬁ ) Z
m Ratio: 1.05 1. .
[Name]: Name of subdivision area 0.0 0540 05 .59 X
[Start Point],[End Point]: Coordinates of
two points at the vertex 4) o Cance|

[Size]: Cell size
[Ratio]: cell size expansion ratio

Copyright (C) IDAJ Co.
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Overset mesh analysis

Mesher Execution

B Polyhedral mesh settings
® Check the Polyhedral mesh flag.

b Mezh metup OpenFOaM PoztPr

* T M Check Polyhedral Mesh from @©: V.

A ﬂ Topology Bazed Mesh 4
" v Boundary Laver ' . Group List
¥ h M view
W F'DI}"I"IEEIFEI' Mezh M local coordinates
] 8 [ geometxy

B-¥ B .densities
¥ & refine:0.02

. | .doubl d
B Mesher Execution || EB% mades

0] @ Volume:

® Run topologyBasedMesh to create a polyhedral mesh.

Mezh Setup OpenFioaM PoztProcess

( @————————————— |
2t n-EEET] BY B

) Mezher Mezh settings

20

Topoloey Based Mesh |

® \When mesh creation is complete, overwrite and save the background.ecf file.
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Overset mesh analysis

Analysis settings for the overset region

B The analysis settings are applied to the mesh data of the created overset area.

Overset analysis

floatingObject.ecf

Copyright (C) IDAJ Co. 27
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Overset mesh analysis

Setting ofverset area

B The first step is to set up the analysis of the model in the overset region.

B Settings that overlap between the overset area and the background area are
used for the background area, so only the following settings should be made in
the overset area.
® Specifies that the model is a model of the overset region
® Rigid body motion setup (6-DOF motion, defined rotational motion)

® Volume setup (required before setting boundary conditions)

@ TR S Ennova 175 (win4 20.1027) TR
OAD  Geometry | Mesh Post @

Setup OpenFOAM Process
avier @ O BB O BMET O 08 wE D E e QY SBTIH | .
- @ P E waakr Tl BY s
View Mesh settings Geom
= e

® Boundary condition setting s
NP E TARC e T A SBEBE

to Mest
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Overset mesh analysis

Setup OpenFOAM Tab Description

® OpenFOAM calculation settings are made in the Setup OpenFOAM tab. The menu
Is roughly categorized by OpenFOAM Dictionary file. Work is performed in order,
starting from the left panel.

esh Setup OpenFOAM PostProcess

COOELLHWOLRRVO & (v

(i) (2) (i) 4) 5) 6) viii) nine 10 15
Du:tlcunarles GI:::u-:I Uzer
(1) controlDict panel 4) Materials Panel (7) Lagrangian panel (11) postProcessing panel @ cloud panel
Solver, version used Material Properties Particle setting CaseDicts Computational execution
Domain partitioning method Configuration of Configuration of by cloud servers
for parallel computation 8) Functions panel
Time increments and (5) Constant panel . function @Optimisation panel (15) UserGUI panel
frequency of output of results Initial conditions Configuration of Optimisation settings GUI added by user
Turbulence model Physical Properties
Settings such as CellZone (9) functions2 panel ®@ writeDict panel
Settings such as Function2 Output a set of OpenFOAM files
@ fvSchemes panel Configuration of
Discrete scheme for each (6) caseProperties panel
term Configuration of Boundary conditions fvOptions panel
Configuration of fvOptions
(3) fvSolution panel Configuration of

Linear solver

Copyrignt () 1DAJS Co.
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P00 0Q
Overset mesh analysis

controlDict n
I Mair II Modules I

= Solver

Setting of overset area | controlDict panel

B Set up the solver version to be used and basic settings

[ Old Verzion Enabled

for calculations. Vesion [T =
. . ¥ Owverset Mesh Enabled
B Change the settings in red text. : =
olver Type | multiphase -
. SOlver Solver I-:u'-.-'erInterD';.-'MFu:-am LI
[~ enereyTranzport Enabled
o VerS|On . Open FOAM VerS|On ™ scalarTransport Enabled
w decomposeParDict
® Overset Mesh Enabled : Check ON :-mmm.m :
® Overset Type : Overset | = controlDict Optirs |

Select Overset because the Overset area is being set up
® Solver Type*2 : multiphase
® Solver*3 : overInterDyMFoam(unsteady)
® energyTransport Enabled : checked off
® scalarTransport Enabled : checked off

Settings other than those listed above are not required.

*1: Select the version of OpenFOAM to be used in the calculation. Some functions may not be
available depending on the version.

*2: Select the solver type.
*3: Select the solver name to be used in the calculation.
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Overset mesh analysis

controlDict panel > Modules tab

B Enter the installation location of the solver program.

B OpenFOAM solvers can be run directly from ennovaCFD by setting up
OpenFOAM in a Linux or Windows 10 environment with WSL installed, and
setting the version name and OpenFOAM installation folder in this panel.

B See pages 66 and 67 for how to perform the calculations.

controlDict [ x|
i () e T 1
— Modules
—Nan )
— (2): Select version name —— -
fopt/OpenFOAMOpenFOAM-+2312 H

w2306

"Il' I . .
f,r(r3):Ernter OpenFOAM installation path

w2212

w2206

Sopt0pen FOAM A Open FOAM-w 2206

w2112

Aopt/CpenFOAM OpenF0 A M=-y2112

2
3
4
]
fi

w2106

Inzert Row

oot/ CoenFOAM DoenFO & M- 2106 LI
Remowve Fow |

Copyright (C) IDAJ Co.



Z 1D.\)

@@@@@@@@@@9@
Overset mesh analysis

constant panel > Property tab [P 1] rrcors | Ot | Wovtiost <D0

= Volume Settingz |

Walume 1

B Set the physical properties.
B Volume Settings
® Area name : Volumel

B Type Settings
® Region Type : Fluid

= Twpe Settines

. Material Settings Region Type IFIuid LI
® Assign Material : LiquidAndAir - Meteralsettes
Assien Material |LiquidéAnd fir =l

| w hitial Conditionz

No configuration changes are required.

| » boxToCell hitial Conditions

| w Giravity

Copyright (C) IDAJ Co.
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Overset mesh analysis

constant panel > Overset tab 5 »
p Property | Functinnml WaveModel | 4|0 ]

B The 6-DOF motion is configured in the [Overset] tab. ([ mistmseoimoote e

B 6DoF enabled : checked on

. 6 DO F i ] Share floatingObject'Wall

® oversetPatch : checked off
® Share_flotingObjectWall : Check ON
® innerDistance[m] : 100.0
® outerDistance[m] : 101.0

inner Diztance[m] I 1000
. maSS[Kg]: 16. 128 - Duter?is;ance[m] :H]U]
mazz[Kg 16.128
® centerOfMass(center of mass): x=1.0, y=0.5, z=0.4 ) ) 2
® momentOflnertia[kgm?2] : x=0.2924544 e I .
Principal moment of inertia: y=0.2924544 _ S —
momentOflhertialkem2] p924544 PO24544 545288
Z=O. 1 548288 repart Il:ln ;I
. report : On acceleratinnﬂﬁlax-.atiun I[I.EI
accelerationDamping I 1]
® accelerationRelaxation : 0.9 sz [Hermark =]
® accelerationRelaxation : 0.9 [ rertaton erled
® Solver . Newmark [ restraints enabled

Use defaults for all other settings except those above; see next page for settings for restraints
(mooring cables)
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Tips] Modeling of mooring force acting on a floating body

The restraints model is used to model mooring forces. It is not used in this calculation.

B The linearSpring model, one of the restraints that can be configured from
within the GUI, models the mooring force F in terms of spring force and

damping by dampers. constar B

F = spring force + damping force in linearSpring model [ restrains erabied] B

« Spring force = -stiffness x (R - restLength)r resteme

«  Damping force = -dampingx(r v)r

- R: Linear distance between anchor and current refAttachmentPt o

« r: Unit vector in the direction connecting the anchor and the i
current refAttachmentPt

« V: Movement speed of refAttachmentPt

—Mame of Restraints

Mame

refAttachmentpPt: ot o omove fom |
The connection point of the
floating body (fairlead)
Initial position coordinates

restraint I linearSpring j

¥ N z

S rné“ﬁif .| 10 B |-0.2

x® u z

ANCHOR: refAttachmentPt |10 [ [E

Anchor point caerdinates stifiness [ Spring constant [N/m]
dampine | Damping coefficient [N-s/m]

restleneth | Natural length [m]. —
l ) [

A more practical model of a catenary mooring cable is being developed as ennovaCFD ADD-ONS.
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Overset mesh analysis

Boundary Conditions panel > Main tab

B QversetPatch sets the Overset wall.

W category
® Boundaries : oversetPatch
® category : wall

= Wall

® type : overset

Copyright (C) IDAJ Co.
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Overset mesh analysis

Boundary Conditions panel > Main tab 3
| acous tic |  Expression |
® share_flottingObjectWall sets the wall to be moved. |

Share floatinglbjectiall

W category
® Boundaries : share_flotingObjectWall
® category : wall

m Wall | J
® type : noSlip | _*”y Juall 1l
® wallFunction : highReynoldsRAS N T 1
® motion : movingMesh wlFactn [ e %
N WaII(VOF) ] = waikvon
® conatactAngle : none contactngle [rone 1l

Copyright (C) IDAJ Co.



Overset mesh analysis

Background area analysis settings

B The analysis settings are applied to the mesh data of the created background

All Analysis Settings
background.ecf
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Overset mesh analysis

controlDict panel > Main tab SR I“
B Set up the solver version to be used and basic —
settings for calculations. vosn i -
B Change the settings in red text. ot e oo 8
" solver o
® Version : OpenFOAM version I scalarTransport Enabled
® Overset Mesh Enabled : Check ON ::dtfm”* :
® Overset Type : Background | = controlDict Optins |

Select Background because the background area is set.
® Solver Type*2 : multiphase
® Solver*3 : overInterDyMFoam(unsteady)
® energyTransport Enabled : checked off
® scalarTransport Enabled : checked off

*1: Select the version of OpenFOAM to be used in the
calculation. Some functions may not be available
depending on the version.

*2: Select the solver type.
*3: Select the solver name to be used in the calculation.

The calculation method and solver name should be selected Continued on
appropriately based on the analyst's understanding of the next page
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Overset mesh analysis |
controlDict panel > Main tab '_ —
B Set up parallel processing. = -
rumberOfSubdamains |4

| w cantralDict

L] decomposepa rcht |v|:|:|ntr|:|IDi|:t Options |
® Method (parallel partitioning method): Scotch

How to divide the mesh so that the numberof meshes is approximately the same for each
CPU

® HPC Num (number of area divisions): 4
Specify the same number of CPUs available for calculations

Continued on

next page
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Overset mesh analysis

controlDict 5 x|

=T =

| w Solver |

B Set the iterations, frequency of output of results, etc. |

= controlDict

controlDict panel > Main tab

L]

ztartFrom I lateztTime

B controlDict sortTine 7

® Start Form (calculation start method): latestTime e l"jgd“me l
® startTime (calculation start iteration): O deltaT =
® stopAt : endTime M L E—
® endTime (calculation end time): 10 oureetiite |0
® deltaT (time increments): 1e-4 nimetiediizse

L]

Ll L

adjust TimesStep Iu:un

For non-stationary calculations, adjust time to the phenomenon maxCo i
® writeControl(Result output method): adjustableRunTime ol I]E—
® writelnterval(Result output frequency): 0.05 e

If Run Time is selected, results are saved at the time entered
® purgeWrite(Number of results saved): O

If the specified number of times is exceeded, old results are deleted
and all "0" results are stored.

® runTimeModifiable : on
on reads controlDict for each iteration (reflected when settings are
changed)
® adjustTimeStep : on
® maxCo (maximum coulomb number): 1.0 Continued on
® macxAlphaCo (max. number of alpha coolants): 1 next page
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Overset mesh analysis
controlDict panel > Main tab — 5%

w Solver |

B Configure the solver version to be used and basic settings forealeulations.—

| = controlDict |

= controlDict Options

® contorlDict Options iarormat [ =
® writeFormat : ascii EI!IZZT;SE;‘W :w =]
® writePrecision : 12 tineFormat Jeerera =
® writeCompression : on
® timeFormat : general

® timePrecision : 12

timePrecizion I 12

Continued
on next
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Overset mesh analysis

controlDict panel > Modules tab

B Enter the installation location of the solver program.

B OpenFOAM solvers can be run directly from ennovaCFD by setting up
OpenFOAM in a Linux or Windows 10 environment with WSL installed, and
setting the version name and OpenFOAM installation folder in this panel.

B See pages 66 and 67 for instructions on how to perform this.

controlDict

= Modules

B
Main ( I ) I fodu les I I
— Man

— (2): Select version T

name fapt/OpenFoAM/OpenFOAM-v23 12 H

2 w2306 7 I . .
- . (3): Enter OpenFOAM installation
4 |w2206 FSopt/OpenFOAM OpenFOA M= 2206 IJ th
w2112 Aopt0pen FOAM OpenFOAM-w2112
i Iw2106 Aot Doen FOAM A OoenFOAM-v2 106 LI
Inzert Fow Femove Rom |
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Overset mesh analysis

fuSchemes =
fvSchemes panel
default |Euler M
B Sets the discrete scheme to be used for fluid calculations. 'm -
B Change the settings in red text. v Figiemmcore E
v
B ddtSchemes(time term scheme) " grmcSchemes
® default : Euler ° E j
B geometrySchemes (gradient term schemes) sl |EIE 7]
® type : highAspectRatio ool Ig -
® minAspect : 10 ~ Liriter for zradS chemes
® maxAspect : 100 5 [Verkatakrishran E
B gradSchemes (gradient term schemes) o I:i:ﬁit:iﬂ::: j
® p : Gauss alpha licuid [Nore -l
® U : Gauss | ~dvSdhemes |
® turbulence : Gauss |f°|dd;°hdf“m |
® alpha.liquid : Gauss :,S;md&hemes :
B Limiter for gradSchemes |~ interpolstionSchemes |
® p : Venkatakrishnan | = vellDist |
® U : Venkatakrishnan || oversetinterpolstion |

® turbulence : Venkatakrishnan
® alpha.liquid : None
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Overset mesh analysis

fvSchemes n
fvSchemes panel (Cont.) :j:jj‘;ii;jm |
> grad> chemes
B Sets the discrete scheme to be used for ——— |
fluid calculations. ~divachemes
U [linearUpwind ]
turbulence |upwind =
= divSchemes e -
® U : linearUpwind - bounded for divS chemes
® turbulence : upwind U o 3
® phi.alpha : vanlLeer turbulence |off -
® phirb.alpha : linear - lRscanschemse
® bounded for divSchemes e et =
® U : off - snGradSchemes
® turbulence : off imited [0333
. IaplaC|anSChemeS — interpolations chemes
® corrected/relaxed : corrected default [inear
® Gauss liner limited corrected : 0.333 T
default [meshWave
B snGradSchemes Eppe————
® |imited : 0.333 method [oTVolme et 3
B interpolationSchemes

® default : linear
® wallDist
® default : meshWave

B Oversetlnterpolation (Overset interpolation scheme)

® method : cellVolumeWeight
Copyright (C) IDAJ Co. 44
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Overset mesh analysis

. ifvSnIutinn & Xi
fvSolution Panel
® Set up the PIMPLE algorithm and linear solver for _
ea Ch Va ri a b | e . nikonOrthozonalCorrectars II]
pRefCell o
pRefValue o
niJuterGorrectors I 1
. PI M PLE . nCorrectors IS
correctPhi Il:uff ;I
® momnentumPredictor : off turbOnF nalterOnly ‘ =]
moveMeshOuter Correctars -

® consistent : off

® nNonOrthogonalCorrectors : 0O
® pRefCell : 0

® pRefValue : O

® nOuterCorrectors : 1

® nCorrectors : 3

® correctPhi : off

® turbOnFinallnterOnly : on

® moveMeshOuterCorrectors : off

w residualContral for PIMPLE

w relaxationFactars for PIMPLE

+ Solver for p

w Solver for pFinal

w Solver for poorr ®

« Salver for UFinal

w Solver for turbulence

w Solver for turbulenceFinal

| |
| |
| |
| |
| |
| w Solver for U |
| |
| |
| |
| |

« Solver for alpha

Continued
on next
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Overset mesh analysis

i f¥Solution g X |

- PIMPLE

fvSolution panel (Cont.)

[+ residualGontrol for FIMPLE

w telaxationFactars for PIMPLE

B Set up a linear solver for each variable.

B The following items are not changed because they
use default settings.

r for p

r for pFinal

r for UFinal

wer for turbulence

ar turbulenceFinal

I

|

|

f |
f |
v for poorr * |
= Solver for U |
f |
f |
f |
f |

|

|

|

|

|

|

|

|
® residualContorl for PIMPLE |-
B residualFactors for PIMPLE L
B Solver for p

m Solver for pFinal

m Solver for U

m Solver for UFinal

B Solver for turbulence

m Solver for turbulenceFinal

ar alpha

Continued
on the
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Overset mesh analysis

fvSolution panel (Cont.) =

|~ FIMPLE

| w residualContral for PIMPLE

B Set up a linear solver for each variable. _
. . | w relaxationFactors for PIMPLE
B Change the settings in red text. = Solver o5

|
|
|
|
| « Salver for pFinal |
|
|
|
|

| w Solver for poorr *

| w Solver for U

. SOIVer for alpha |vS|:|Iver for UFinal

. M U LESCO rr : On |~ Soler for turbulence

® nLimiterlter : 5 S m
® alphaApplyPrevCorr : on MULESCor : J
nLimiterlter ]
. SOlver : SmOOthSO|Ver alphafpply PrevCorr Iu:un i‘
® tolerance : le-6 o :T:f e 'I
®relTol : O relTol [E
amaoother IsymGaussSeidel -
® smoother : symGaussSeidel preconditioner [DI0 ,
Lo minlter |1
. precondltloner : DILU nélphaCorr |‘3 I
. . nélphasubCyeles 3
® minlter : 1 s I |
® nAlphaCorr : 3 hphe I
nAlphaSmoothCurvature IEI

® nAlphaSubCycles : 3

® cAlpha : 1

® icAlpha : O

® nAlphaSmoothCurvature : 0
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Overset mesh analysis

Physical properties used in the analysis

B Since this analysis is incompressible, kinematic viscosity is used for viscosity.

Liquid: water remarks

density 1000 [kg/m T3 Equivalent to water

20°C
Equivalent to water
Kinematic P 20°C
viscosity LBl /5] (Kinematic viscosity:
viscosity/density)
density 1.204[kg/m ]3 Equivalent to 20°C air
Kinematic Equivalent to 20°C air
. : 1.51e-5[m? /s] (Kinematic viscosity:
VISCOSIty

viscosity/density)
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Overset mesh analysis

Constant panel > Material tab (i) o) a1 o
B Set physical properties.
B Material Settings (2)' o
® Name of Material : LiquidAndAir
® Material Type : FLUID
B tranportProerties(liquid)/liquid
® transportModel : Newtonian ptron | Femmeon |
® rho[kg/m3 ]: 1000.0 o (i)
® nu[m? /s]: 1le-6 A
® sigma[N/m] : 0.07 ~rocputropmtesinsd =
B tranportProerties(air)/gas e T— =
® transportModel : Newtonian i :;ﬁ;
® rho[kg/m3 ]: 1.204 ~ wansportProperties(ai)
® nu[m? /s]: 1.51e-5 TTT?mwmmm =
4
Meteri Dat | IS

Load Material data I

Continued on

next page
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Overset mesh analysis

constant panel > Property tab

B Set physical properties.
B Volume Settings

® Area name : Volumel
B Type Settings

® Region Type : Fluid
B Material Settings

® Assign Material : LiquidAndAir
B Analysis Type

® Analysis Type : RAS
® Turbulence Model

® RAS : laminar

Select Laminar Flow Calculation

B Initianl Conditions
®eUm/s]: 000
®p[Pa]: 0
® Turbulent intensity[-] : 0.03
® Turbulent length[m] : 0.01
® alpha liquid] -

Copyright (C) IDAJ Co.

LYY= e A Y Y Lo T Lo

- 0 (specifies 100% air in the area

constant H

l Property Functions | Overset | WaveModsl | setE 4 | > |
=Volume oettings
= Type Settings
Region Type |Fluid |
= Matenal Settings
Assign Matenal ||_iquidAnd,f—\ir' j
= Analysis Type
Analysis Typd | j
= Turbulence Madel
R-ﬁ‘ﬁlllaminar ' |

‘ = lnitial Conditions

U [m/s] |0 0 0

p [Fa] [0
[T Urefenablsd
Turbulent intensity [—] |0.03
Turbulent length [m]  [0.01
alpha liquid [=] |O

s

| * hR=f |

| * Gravity

Continued on

next page




Overset mesh analysis

constant panel > Property tab

B Set physical properties.
B boxToCell Initianl Conditions(Initial conditions by
rectangle)
Specify the area where the liquid phase exists at
the initial time as a rectangle.
® boxToCell enabled : checked on
® alpha.liquid : 1.0 (water)
® Min : x=-100, y=-100, z=-100
® Max : x=100, y=100, z=0.5
B Gravity (direction of gravity)
® g[m2/s]: 00-9.81

Copyright (C) IDAJ Co.
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constant !
l Property | Functions | Overset | WaveMocﬂLl
| * Volume Settings |
| ~ Type Settings |
| ~ Matenal Settings |
| > fnalysis Type |
| ~ Turbulenos Model |
| ~ lnitial Conditions |
~ boxT oCell Initial Conditions )
ELoxToCiﬂ_ggaﬂg:{;
alpha.liquidl]1 .0
x
Min |-100 [-100 [-100

hRef [0

= Gravity

g [m/=] [0

[0

|-9 81
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constant

Overset mesh analysis

oty | Forciors | Overset, | Viowetloasl JA >

constant panel > WaveModel tab DWa"

m Set up the wave model. " L

m WaveModel enabled : checked on . —

m Inlet L ;
® waveModel : StokeslI o S— _
® waveHeight : 0.04 )

® waveAngle : 0.0

® wavePeriod : 1.0

® rampTime : 0.1

® activeAbsorption : on

B Qutlet
® waveModel : shallowWaterAbsorption

Copyright (C) IDAJ Co.



Z 1D.\)

YA T AT T ST

Overset mesh analysis

Boundary Conditions panel

B The boundary conditions to be set are summarized below.
® For solvers that solve for multiple pressures, the unit of pressure is [Pa].

____part | _GroupName | __boundary condition

entrance inlet
requirement

Exit Conditions outlet
top

wall bottom
symmetry side

speed-determining entrance
boundary

Air flows into the analysis area
at 0 m/s

Pressure-defined outlet
boundary

p=0[Pa].

Air is discharged from the
outlet

Wall of Resistance
symmetry boundary

Hidden.

Front and rear two
sides of the SIDE

bottom

Copyright (C) IDAJ Co.



Overset mesh analysis

Boundary Conditions panel > Main tab
m BOTTOM sets the wall.

W category
® Boundaries : bottom
® category : wall
= Wall
® type : noSlip
® motion : stationary

m Wall(VOF)

® conatactAngle : none

Copyright (C) IDAJ Co.
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caseProperties g x|
aaaaa tic | Expression |

— category

] eﬁ

outlet

zide

top

Feload

categary Iwall LI

- mall

type Inu:uSIip LI

motian |Stati|:-nary LI

— wallVOF)

contactAnele Inu:-ne LI

Qe
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Overset mesh analysis

caseProperties =
Boundary Conditions panel > Main tab G J oot 1 o
B INLET sets the inlet speed condition.
B category
® Boundary Name : inlet Reload |
® category : inlet e 2
" inlet s :
® type : subSonic : ; N
® returnFlow : fixedVelocity ,_Uéﬁiimbled ‘ ’
e U[m/s]:000 — inle{Turbuience)
= inlet(Turbulence) i O
® inletOutlet : checked off ~inle/0F)
e Turbulent intensity[-]: 0.03 el —
® Turbulent length[m] (length scale): 0.01
® inlet(VOF)

® alphaliquid[ -] inflow physical property (air) : 0
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Overset mesh analysis

Boundary Conditions panel > Main tab

B OUTLET sets the outlet pressure condition.

B category
® Boundary name: OUTLET
® category : outlet

W outlet
® type : subSonic
® returnFlow : default
®p[Pa]: 0
m outlet(Turbulence)
® Turbulent intensity[-]: 0.03
® Turbulent length[m] (length scale): 0.01
® Uref[m/s] (reference speed): 0.1
m outlet(VOF)
® alphaliquid[-] inflow physical property (air)

Copyright (C) IDAJ Co.
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category |outlet

(‘ outlet

type Isuﬁonic

returmblow Ideﬁa ult

Ll ) Ll

p[Pa]l  fJO

= outlet( T urbulence)

Turbulent intensity [<] |D.03

Turbulent length [m] |D.O1

Uref [m/s] |O.1

— outlet{WOF)

alpha licuid [0

™




Overset mesh analysis

Boundary Conditions panel > Main tab

B side sets the symmetry condition.

B category
® Boundary Name : side
® category : symmetry

Copyright (C) IDAJ Co.
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Overset mesh analysis
Boundary Conditions panel > Main tab tan_J ecostic | Barssen
m top sets the conditions for atmospheric release. e
B category
® Boundary Name : top SR— j|
® category : outlet e
® outlet N :
=1 |
® type : subSonic pioouﬂemumbm)
® returnFlow : atmosphere e e ][00
e piPal : 0 SR
m outlet(Turbulence) cirsiaid T )|

® Turbulent intensity[-]: 0.03
® Turbulent length[m] (length scale): 0.01
® Uref[m/s] (reference speed): 0.1

m outlet(VOF)
® alphaliquid[ -] inflow physical property (air) :
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Overset mesh analysis

functions &

function panel > fiel[dMinMax tab

fieldMinMax N probes | patchProbes | wPlus | 4| P
| = fieldMinha:x

B Sets a record of the maximum/minimum values in
the calculation area during the calculation.

v fieldMinMax Enabled

write ToFile [y
loe Iye
= filedMinMax Enabled : checked e
B Output Settings
: . o
® writeToFile : yes i
. |Og : yeS [ turb
Faleha

® |ocation : yes
® mode : magnitude

¥ Fields.
® U : Check on
® p : Check on

® alpha : check on

Check the physical quantity to be acquired individually, since the all command may not be available for some
OpenFOAM versions.
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Overset mesh analysis

Overset/background area data output
B The data in the created OVERSET and BACKGROND areas are used to output

backera

Em i

loatingObject ect und 2o [
floatingObject.ecf background.ecf
Analysis data output Analysis data output

Copyright (C) IDAJ Co. 60
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Overset mesh analysis

Overset/background area data output

B With the flotingObject.ecf file in the coverset area open, load the
background.ecf file in the background area.

B There should be two tabs on the GUI of ennovaCFD as shown in the figure

b@\ AT
cap Geometry Mezh Setup OpenFOAM PostProcess
@~ lor @ 9~ _
QP0CCROOCR20Q &
Q- S ® H
Wigw Dizplay Dictionaries Cloud |lzer
Group List & X;
, wview ﬂ . . haclk dect [
@] local coordinates € floatingObjectect [ | € backeroundec B

B Here, the mesh created in the verset and background areas in the
ennovaCFD GUI and the analysis settings you have configured are exported
to a specified folder.

B When running an analysis from ennovaCFD, do not exit ennovaCFD after
exporting the file, as the file export and calculation are performed in
succession.
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Overset mesh analysis

Output files for OpenFOAM (writeDict panel)

B Output from tabs in the overset area (floatingObject.ecf).

!:c: B N L Ennava 175 (winfid 21.07.19)
GAD Geometry Mesh Setup OpenFOAM PostProcess e Save Mesh to OpenFOARM Project 7 s

o o mﬁemm@wm )@ e Ho oo @E®

Fames= = | Siz= I Twpe

= (4) Path to output a set of files for OpenFOAM

U - ‘
e U ARV (D

(5) Folder name to output a set of files

: for OpenFOAM , :

T [loverset_carc i 6) =1

(i) € floatineObjs f[ﬂl €y backeroundect | | ASCIE ~ Cancel I
Scaline

writeDict = ' s o e
overset calc

- Setup
Include Mesh [Yes -] [ 0
M renumbertesh [ constant
[ extrudeMesh
[ checkMesh — 5_‘."F|ZEFI"I
[ reconstructPar | D Allrun
[ foarmToEnsight _ .
— =] dynamicGenericFoam.xml
- BExport
| - post.foam

(iii) | Export Dict Files | |

A set of output files for OpenFOAM
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Overset mesh analysis

Output files for OpenFOAM (writeDict panel)

m Change to a tab in the backgroud area and output.

l@ TN ) Ennova 1.75 (winf4 21.07.19)

GAD Gieometry Mesh Setup OpenFOAM PostProcess e Sawe Mesh to OpenFCARM Project £ e

: e 000000 (2) coo mEe

Size I Twpe

igplay 0 Dictionariesg

TEe = (4) Path to output a set of files for OpenFOAM

geomMELIY

: S‘;{e.ﬂ.?éﬁff-' [ R LI ‘
= (5) Folder name to output a set of files for
<= QpenFOAM , .,

Y I >

I Direstory name: | hackground_calc i 6)
SSISTE | =l Crance| I
Scaling : r

writeDict = I e v et

background_calc

- Setup
Ihclude Mesh |Yes - [ 0
M renumbertesh [ constant
[ extrudeMesh
[ checkMesh — sy stem
[ reconstructPar | D Allrun
[ foarmToEnsight _ .
— =] dynamicGenericFoam.xml
= BExport
- post.foam
] Export Dict Files | | _
(iii) = ' A set of output files for OpenFOAM
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Analysis Execution Method
B Analysis execution (OpenFOAM)

Analysis execution
(OpenFOAM)
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Overset mesh analysis

Analysis Execution Method

B To perform a calculation, follow these steps

1. OpenFOAM environment variable settings (Please complete the settings in advance. If you
want to execute directly from ennovaCFD, the settings on P31 and P42 are required.)

2. Execution of overset area
® Preparations necessary for overset analysis are made.

3. Execution of background area
® The following processes are performed

® Merging the mesh of the overset area into the mesh of the background area The mesh
data under constant/polyMesh/ is modified after the calculation is performed.

- Before allrun: only the mesh of the background area
- After allrun: mesh of background area + mesh of overset area
® Perform Overset mesh calculations

B The main case of the BACKGROUND area is where the calculation is performed
and the resulting data is saved.
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ennovaCFD-Run calculations from GUI (writeDict panel)

m If ennovaCFD and OpenFOAM are installed in the same environment, calculations
can be performed from the GUI.

writeDict =

@ ) Erriava 175 (winfd 21.07.19)
GAD Geometry Mesh Setup OpenFOAM PostProcess = Se‘tuD
71 log.setsToZones - AFE - O X
@v}av hd -
.. 00000000000 R
Qv - =t [ renumberiesh A— " -
[ el 7 bt | G fre e o Tt mm
G List g x| W/ & nd Website: wwy.openfoam.com CO a n d IO
ro |_s | I_ chedkMesh ! ¥/ W oanipulation )
v| view * *
1 1 dinat Build = _1d8f0d25f7-20231221 OPENFOAM=2312 version=vZ312
D) soommcny e [ reconstructPar drch ¢ "L8B;label =32;5calar=64”
g ¥ foamT oFrsigh Exec  : setsToZones -noFlipMap -noFunctionObjects
(@ .double edges am | otnsignt Date ¢ Jul 03 2024
% nodes ﬁim? : 14:20584
- 08 D cranel
S - - .
. D uncollate
B0 @@ volumel i ‘ Cgse : {workz"home?ﬂz"komaifDD_ennovaCFD,‘"vl 0release/tut _test /tut _overset
y b= I nerocs 3
A oversscpacen Exwrt Dict Files trapFpe: Floating point exception trapping enabled (FOAW SIGFPE).
Ma fileModificat ionChecking @ Monitoring run-time modified files using tineStanpMaster (fileModificationSkew 5, maxFileModificat ionPolls 20)
'RUHO[BHFOAM al lowSystenOperations @ Allowing user-supplied system call operations
FEEE I I SR I T A I A B T R A R S T S R R R A I
Create tine
Platform
& Li Greate polyMesh for time = 0
7 LD
gearched : “constant/polyMesh/sets”
¥ o WaL Found ©1(tut _overset)
= .
n.LLy ey U ‘R_' | ﬁd[j{ng set }]ut_mrerset as a cellZane.
m— g] riting mesh.
€x floatingObject ecf m € backeround ecf % | I End
-~ Residuals Flot — _ 2
. nix -
11715 100%  Unix (LF) UTF-8
Residuals File | =
Plot |
Save |
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ennovaCFD-Run calculations from GUI (writeDict panel)

B Then change to the tab in the background area and run the calculation with
Run.
writeDict !

@ T e Ennova 1.75 (winf4 21.07.19) "j log.overlnterDyMFoam - AEE — O e
CAD Geometry Mesh Setup OpenFOAM PostProcess =Setup B R/EE SFH0O FFYW ALTH

Courant Number mean: 0.00328326559879 max: 1.03636130344

Qo @ Q-1 5 Include Mesh [Yes b Interface Courant Nunber mean: 0.000133674887188 max: 0.371516976387
deltal = 0.000GG310006EEE
Q- ®v@ j:‘g Tine = 0.0933635999331 SO Ve r Og

[ renumberiesh

Wi Dizplay Dictionar ies I— extrudeMesh ]EIMPLE:]: iteration 1
. T orces forces:
Group List g % I— heckMesh rho: rho
view EitagAEs Not including porosity effects

local coordinates [~ reconstructPar B-Dof rigid body motion
- geometzy . Centre of rotation: (0.99987377911 0.499955328775 0.401459897823)

-] mesh [~ foamToErsight Centre of mass: (0.99957377911 0.499985326775 0.401459897823)

5[] @ volumel Orientation: (0.39999331605 0.000182431207756 0.000361761021485 -0.000192381190162 0.333333371933 -0.000138291139396 -

_ 0.000361 787622862 0.00013822153177 0.399999925002)
Export Linear velocity: (-0.0031730140795 -0.00016254311534 0.0306810353881)
dngular velocity: (0.00249475267204 0.0084369396476 -0.00482699450267)

cellYolumeWeight @ detected 2 mesh regions

Export Dict Fles zone:0 nCel |s:284218
" k;one:ltnﬁell?l:B%Bl 0
arking patch-cells on zone
= Run O[:BHFOAM Warking patch-cells on zone 1
b After patch analvsis @ nCells @ 346779
x2/ saleh 12007
, patch
rjrrrj | rr) & LIHL,IX overset : G936

. B = el Great ing mesh-to-mesh addressing for regionl and regionD regions using cellVolumneWeizght
€s floatineCbjectect | | § €y backeroundecf £ hoL meshToesh: Usinz AGBBTree method
[ | Overlap volume: 0.0729616030777

Run cellVolumeWeight © detected 4 mesh regions after overset

Oversetl arﬂa{ygis : QSSHE o 346779

- : calculate H

Residuals Plot ri]ntlerpolated : g}%g {interpolated from local:0 mixed local/remote:0 remote:3126 special :0)
ole :

Updating StokesII wave model for patch inlet

Updat ing shal lowWaterdbsorption wave nodel for patch outlet

Execution time for mesh.update() = 53.28 s

Updat ing StokesIl wave model for patch inlet

smogthSolver: Solving for alpha.liquid, Initial residual = 1.23188324468e-05, Final residual = 2.51102028232e-07, No Iterations |
Phase-1 volume fraction = 0.582990330282 Min(alpha.liquid) = -4.46282507667e-12 Max({alpha.liguid) = 1.03759562554

Aoplying the srevinus iterat inn comoressinn floy

Residuals File |
Plot

I V3

Save

1715 100%  Unix (LF) UTF-&
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How to run the OpenFOAM solver from the command line

B Copy the OpenFOAM file set to an environment where OpenFOAM can run
(e.g., Linux server), and first run an allrun on the "overset_calc" folder.
Once that is completed, run Allrun on the background_calc folder.

Copyright (C) IDAJ Co.

@ sgi01:23 - Tera Term VT

T7AIL(F) WE([E) =|E(S)

O BO—IL0) 2o E9(W) ~JLT(H)

0 case.foam constant
% . /Allrun. &

run.sh svstem workF low. txd

E log.overinterDyMFoam - AEE — O
THWE REE SRQ) =T ATFH

Courant Number mean: 0.00325326359879 max: |.036361305344

Interface Courant Number mean: 0.000133674887188 max: 0.371516976387
deltaT = 0.000663610006686

Time = 0.0933638394331

PIMPLE: iteration |
forces forces:
rho: rho
Not including parosity effects

G-Dof rigid body motion

Centre of rotation: (0.98987377811 0.499385328775 0.401453507823)

Centre of mass: (0.98987377811 0.499985328775 0.401459897823)

Orientation: (0.939399331605 0.000192431207756 0.000361761021485 -0.000192381190162 0.999939371933 -0.000138291139396 -
0.000361787622662 0.00013822153177 0.999389925002)

Linear velocity: (-0.0031730140795 -0.00016224311534 0.0306910353991)

fneular welocity: (0.00249475267204 0.00343693968476 -0.00482693430267)
cellVoluneWeight @ detected 2 mesh regions

zone:0 nells:284218

zone:l nGells:B2561
Marking patch-cells an zone 0
Marking patch-cells on zone |

After patch analysis : nCells : 346779
other @ 324756
patch @ 15087
overset: G936

Great ing mesh-to-mesh addressing for regionO and regionl regions using cell¥olumeleight
neshToMesh: Using A8BBTree method

Overlap wvolume: 0.0729616030777
cellVolumeWeight @ detected 4 mesh regions after overset

Overset analysis @ nCells © 346779
calculated 332478
gln}erpolated : g}%g (interpolated from local:0 mixed local/remote:0 remote:9126 special:0)
ole H

Updat ing StokesII wave model for patch inlet
Updat ing shal lowlaterfbsorpt ion wave nodel for patch outlet
Execution time for mesh.update() = 59.26 s
Updat ing StokesII wave model for patch inlet
smoothSolver: Solving for alpha.liaquid, Initial residual = 1.23188324468e-05, Final residual = 2.51102026232e-07, No Iterations |
Phage-1 wolume fraction = 0.582990330282 Min(alpha.liquid) = -4.46282507667e-12 Max(alpha.liquid) = 1.03759562554
Aonlving the previnua iteratinn comeressinn £l
117,151 100%  Unix (LF) UTF-8

E
' solver log
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Calculation Results

B The background_calc folder, which has been calculated by 4CPU, looks like the
following.

B The folder overset_calc is not used for results processing, as it only contains
preparatory information for this calculation.

[ )
i ]
] 3 3 3 3 S
||
0 censtant postProcessing process ord processor 1 processor 2 processor 3 system
L
L &
Allrun dynamicGenericF lzg.changeDictic log.decomposeP leg.interFoam lzg.renumberide log.setFields post.foam
carm.xml ry ar h
S Z
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QO0S00Q20R

i . i 2D Graph Output G .
. raph of residuals (ex&m
Result processing: Display of residual graph y P | > (¢ | P
| — p_rgh_initici
B Use rediduals.dat in PostProcessing in the
background_calc folder. z
0.001 4
o.mm%‘\ﬂwmw
0 0.2 0.4 0.6 0.8 | 12 14 1.6
Time
writeDict B ¢ recicuas Fie 7 X
~eilg Lock in: ostProcessingF Fluidkresiduals F_Fluidd || o i
Indlude Mesh [es 7] e Ml e g [ (2): Select PostProcessing>Area
F renumberblesh seil = —0'der>0 folder in the analysis
[~ extrudeMesh el I
[ checkMesh T\ . .
e (iii): Select rediduals.dat
[ foamToEnsight : E:F'.TF'. (D)
— Export Qe T
we {[(F)
Export Dict Files {&t Home
~ Run OpenFOAM :; oeskiop
Platform € Examples d I ]
.: Linux File name: Iresidualsdat | 4)
WsL
R | Files of type: IRﬂsiduaIs Filel* dat) j Cancel |
— Residuals Flot | ILocalURANLISS

Residuals File | E (l)
___5)

I Save _
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result processing

B Result processing is performed from the calculation results.

result processing
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Result processing: data loading

B After the calculation is completed, the calculation result data is loaded.
B The result data to be read is post.foam, located in the background_calc folder.

Select Open a file
@D"‘ e — (1) Select the PostProcess tab

cab Gieametry Mezh Setup OpenFOF’.M[ PoztProcess ]

© v i

o~ & Files to Open ? ot

Laok ir: % I j QOO0 @l@@

Wi

Go to the folder where the
calculation results are located,

'| Select post.foam
File hame: I 4 } )4 »

Filez of twpe: IGEDmEtW Fileg (*ecf *reds ®tin *3dm *st| *jes *.iges}*s;l Cancel

Ll

—35TL Import Optiohz

Feature fnele : |43 Scale: |1
Yertex Meree Tol; F—I]E [T Meree vertices across solids ¥

—EGF Loading Optionz ! %

[T Do not dizplay eeometry [~ Do not display mesh

0,00y 1.00 2.00 .00 21,00

[Localkernova—test
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Result processing: display of alphal

T GAD e e A~

B Change the display method to Y direction. | . EB (1) Pull- dovyﬁn_mEnE

~— p— B ol @EE[

. Jﬂ (1) Pu” down menu - Ulei y Ulsuallzatm;

— e .ruup -y x
’“z b % B ] b gl (2) Select direction of gaze
W ization - [w] _

Grnup@ SeleCt @ ke = .. telu:u:u:uru:linate - LOOk Down’ +Y’ Up +Z)

gl Y e 3 e :

: Lack Diown >|:| [‘rfj bottom l

A+ Create local coordinate >|:| L‘_f] top _

B Open the Result tree of the Group List and turn off everything except for the
floatingObjectWall. o i g

(|||) Open the tree

[v] Besults
B Default Parts

O3 inlet @ const
1 f_f] outlet [ ] Const
Ol pottom B const
i f_f] top D Const
O3 side B const

[ f_f] eeeeee tPatch @ const
-] ) Share floatingCbjectWall [ Const

(4) Share_flottingObjectWall and turn off
all
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Overset mesh analysis

Result processing: display of alphal
B Creates a Y=0.5 cross section and displays the volume fraction of water.

M a0 Geametry Mezh Setup OpenFoOsh PostProcess
@&~ O Q't Click on @Slice
T AN B BHEHE T

Wi Dizplay Ilzer Partz Wigualization
. Plot Slice 8 x|
E
%‘ — Part Name =]
&

MHame ISIice_D

E Region Selection IDefauIt Region ;l
0
= = Slice Parameters
[w

Slice Tvpe IP‘Iane -1
Colar Variable §|alpha liquid (2) Select a | pha . ||q u |d

Warisble Type |Paint d|

v Auto display color bar
—alice Plane

Crigin MHormal

] [
glﬂ.ﬁ [10
(3) Click on'Y

= Multiple Slices

MHumber of Slices |1 7
Offset 1 -
' XA N
= Plot - }{ -_!‘/ BT =
n.on f). el 0).<ur .50 .50 B3y

Refrezh Variables |

l Apply l 4)
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Overset mesh analysis

Result processing: display of alphal

B Change Time to display results by hour.

PostProcess PostProcess

3@ i €I D) ) = ;@ W € [p) ) )=

Time Time

0.05 sec. 0.15 sec.
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Overset mesh analysis

Notes on Overset mesh calculation settings

B When using ennovaCFD for OpenFOAM to set up an Overset mesh calculation,
a model (ecf file) is created for each of the overset and background regions.

B When outputting an OpenFOAM case from an ecf file in the background region,
the ecf file of the model in the overset region must also be loaded into the GUI.

B There is no limit to the number of models in the overset area, and any nhumber

of models can be configured from the GUI.

Fl ddb s Al W
@ CAD  Geometry Mesh Pos
vl @ - BB O BEUT O

DDDDDD Mesher

background

Overset

Setup OpenFOAM stProcess.

@@ E Tl BEma L o~
View r Mesh settings Geometry to Mesh Sel
& X

BN RB e

ODEE QLY S%ZH
1 6B E

, | S-ht

- x
o

zonelD
EE L ; e
0.00 0.25 0.50 0.75 1.00
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Mesh
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St pihae

Ennova 17

Selection Mesh Edit

SR S
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Overset mesh analysis

Procedure 1 for changing the model of the overset area

B To perform calculations without changing the background area settings, but by
changing the shape of the offset area, follow the steps below.

background background

. Only overset areas shape and mesh ‘

If you change the

1. Only the overset area is re-generated with the geometry and mesh.
2. Set up the analysis of the overset region and output the case of the overset region.

3. With the model of the modified overset area loaded, open the original background area ecf
file and output the case of the background area.

4. Execute the Allrun script in the order of the OVERSET area and BACKGROUND area (see p.
62~).
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Overset mesh analysis

Step 2 when the model of the overset area is changed.

B To perform calculations without changing the background area settings, but by
changing the shape of the offset area, follow the steps below.

background background

. Only overset areas shape and mesh ‘

If you change the

If there is still a case in the background before the allrun is run, this data can
be used to create a new case below.

The procedure described above can also be used.

1. Only the overset area is re-generated with the geometry and mesh.

2. The analysis settings for the overset area are configured, and the case of the overset area

is output. The directory name for the output should be the same as the original Overset
case name (floatingObject in the case of this procedure).

3. Execute the Allrun script in the order of the OVERSET area and BACKGROUND area.
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Contact Us

B web: https://www.idaj.co.jp/
B e-mail: info@idaj.co.jp
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