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Introduction to SHIPFLOW DESIGN environment

First start of the SHIPFLOW Design application (Windows OS)

START > All Programs > FLOWTECH > SHIPFLOW x.x.xx > Shipflow Design x.x.xx
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Tutorial 1 part 1 — Setting up new case directly from IGES file

This tutorial takes the user through necessary steps to compute wave pattern and resistance for a
container ship. Part 1 of the tutorial shows how to set up a new SHIPFLOW project starting from an
existing IGES file. The XPAN module is used to obtain the results and the default values are used
where possible.

Ship data

- KCS (Korean Container Ship), IGES file: kes_g2010.igs
- Lpp 230m

- Draft 10.8m

- Design speed Fn = 0.25, Rn=1e6

Computations:
- Free surface with free sinkage and trim

1. Open New Project
2. Import kes g2010.igs IGES file from C:\FLOWTECH\SHIPFLOW6.x.x-x\examples
directory. NOTE, use the IGES(Subset, Deprecated) function to import the file

|+ SHIPFLOW - unnamed =
'] File CAD Connections Optimization ~Visualization View Help [?] @ [T O A » . b o» 4 » Quick Acce
— R = ;
&) [T Open Project Ctrl+0 er X |"" Dependencies X |[__.
P . [
| ] Open Sample a2 B [z
Type
(] Import » ) 16es
("] pata Connection » () SAT (ACIS)
€) Close Project Ctrl+w [C)sTEP
, [ ] PARASOLID
,_'j Save Project Ctrl+S
24 save Project as Ctrl+Shift+5 E| IGES (Subset, Deprecated)
@ Exort * ) configuration (SHIPFLOW)
= Connector p [ Results (SHIPFLOW)
P ™ Execute Script [T Offsets (NAPA/SHIPFLOW)
g
£ settings ("] OpenNURBS (Rhino/3dm)

3. A file selection window will then appear in which the user can navigate to and select the
IGES file. Thereafter a window for selecting the IGES entities pops up. In this case accept
all entities that are pre-selected by pushing the OK button. The warnings about unsupported
entities that appears in the Console Widget can be ignored in this example.
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J+ Import IGES O x
o A

IGES-Entities
I i NURBS Surfaces

Default resolution for surfaces {u,v): 2 E 2 %

Convert B-Spline into NURBS oK. | Cancel

L r

4. Change the main view to 3Dview by clicking on the tab [l 30view . Select the Zoom extent
button @ in the lower left corner of the 3DView window, or use the short cut F10, to adjust

the view of the hull surface.

5. Thereafter try the short commands Control+X, Control+Y and Control+Z or click on the
corresponding buttons in the lower part of the 3Dview window to change the view direction.
Try the isometric view options as well.

6. Save the project in your working directory from the File menu or using the short cut Ctrl+s

7. Select imported surfaces to be used in computations and create Surface Group

O T e =
] Fle CAD Coneectiors Opomimion Voslzeon Vew Hep (7 C1O @@ > N W D@&s e lwd L ]
1 Object Trew ® a4 ¥ @ [0 pecmaion teowaer. [l strmcion K o 3vem %
[Fl B oo B comcnns D opemiaten |
|ee T e J |Y
Basslne |
g 2 g
|#
. |&
B s
-]
# Object Etor maax
[ 8 ER2 0= -%
W
b
L]
1]
|8
a2
|@
T 5
o — - Selection
| #0615 |
i " i
:m:nmsm.mwuv-m.mw . ——— bOX
[ N ICES Impart | antity e s [ Setecied byt
bl
:"‘,I‘DIXSW:MWWMIMW
| 406 15 enmpporied]
| *%* B IGIS gt ¢ ety bypa wasrrang [detected typa |
46 i wrapponied] =
li> B0 /8 8- 0B 0LDa P AN @Y 4

ST 15 basclee BN | L |GlobalSystem v| G Soalng 1

—
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[&] Parameters
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[ Meshes and Solids
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o

% Transformations

ﬁ?SurfaDeGroup Fi2
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General
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Optimization Visualization View Help [?]
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This type groups together a set

of surfaces.

25 export functionality so
of surf k
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Optimization
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General
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U-Parameters

After selecting SHIPFLOW from
Connections > Setups menu.
Configuration and Computation will

be created.



1+ SHIPFLOW - unnamed?*

:I File CAD | Connections | Optimization Visualizati

5 Object Tree B 4 4 X
|:£:I E] CAD Q Connections D Optimization
Type X Name

4 ) Configurations

FConfiguratio... 7 config

- &y xflow
My title
d& program
Iy vship

& hul
4 §) Computations & Results Default set of program parametres will be
FShfComputat... 88 comp visible in the object tree under “config”

node.

9. Configure the case
o Add offset configuration to xflow and set it up according to given instructions:

m  Select xflow in the Object Tree

m  Select offset in the xflow Object Editor

m  Press the + button to add the offset configuration in the Object Tree

m  Similarly, select and add iges, Ipp and zori in the offset editor

m  Choose the CAD tab in the Object Tree. Drag the surface group object grp1 into the
Iges box. Complete the command by filling in the remaining part of the command:
grpl.exportIGES_deprecated(“kes_iges.igs”).
Tip: Type Cntl+Space to auto complete a command.

m  Fill in the remaining data for Lpp and the draft Zori.

Iy offset
4 Q Computations & Results
FShfComputat... @ comp -
[# Object Editor B 4o <4 X
= 4 v J o x

file =) 4

offset ©
"kcs_iges.igs"

e QFF'l.EE'IXF'UEtIGES_dEprECEItEdI:"kCS_iEIES-iQSHJ T =

lpp 230 1O 2

zori [10.8 ! ﬂ 4

o Complete the configuration such that SHIPFLOW will run a free-surface potential flow
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simulation at Froude number 0.25.

m  Select the program command and choose xpan in the roll down menu. Don't forget
to push the add button (+).

m  Select the vship command and set Fn to 0.25. Add also the Rn (Reynolds number)
from the roll down menu and set it to 1e6.

m  Finally, add the fsflow keyword in the hulltype command. This will instruct XPAN
to include a free-surface. Add also xmdens and set it to coarse in order to make the
computational time shorter.

.+ SHIPFLOW - CyFLOWTECH tests/tLfch* -
T] Fe caD | Comnections | Optimzabon Veusizaion view Heb (7 D1 @ @ @ D D @ % Ak I B ¥ L @ uck Access (S0
By Objectree a4 x  [# ObjectEdtor maex @ 5 e K[l Do X[l xowven x [ Feener X [P Tobichens X ] 4] >
(F B a0 B Conrectors | D) Optimization (R v Q=] g —
Tipe Mame [smesh =+ s -
4 L] Configratons g
SO ey P - « H
& sfow 2 [
- e span o@ (@ =
& program &2
p— - b
& viho @ T =
& hd B % |
&5 offet = =
4 B computabons & Resuits e =
Favicenputatin - B e vihip ' |
b B visuskmation Toobax Speed (025 B CEE §
b O Appicasors %
[1003000] o |
* V0 o
[sma ] + g
:
7 | %]
o a
S P 0@ - L
[ Conssle = X =
== O corrp § . 1.01-486_ batin design
baseire]
=== [NFO comp ; Erished resuits [desgn: baseine]
=== [ comp : results request [preparing process...]
4RO comp : results request [writing shofiow control fle..]
PO 1GES Export : processing [exporting 55 )
IO 1GES Glohal 2 uits s]
INFO 1GES Export * finished [exported 55 objectis)]
INFO 1GES Export - frished [fie ;
s gt o
=== DO comg ¢ reiults request [frished preparation of shipflow process]
=IO coerp ; . 1.01:x86_ bat in desion
baseire] b
1> BE ~v@a 08807 LPA RIS -
I Baseline [ | | L |GlobalSystem w|  Grid Scalng: 3
S———

10. The configuration is now completed. Save the project and continue to the next section.
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Tutorial 1 part 2 — Starting and monitoring
In order to start the calculations following the instructions below.
1. Select the Computation object comp in the Object Tree

2. Press the green arrow button to start the SHIPFLOW run
3. Check progress in the Task Monitor. It's found on the side bar.

- SHIFFLOW - CUFLOWTECH tests/t] fob® - -~ ._ _.:. . -
T] Fe CAD | Connechons | Optmizaton Vmssizaton Wew Hep (7 M @ @ @ O D N nomr L
F Object Tree M a4 x [f ObjectEdior ® a4 x @ T nbowse X pew | O3 TasiMonitor T oay
[Pl a0 | Conrecters | Optmizazen || 8 W 4 B comp A0 x| PREDR - @ 0 =
e e 5 s =
{1 4 I contgurators Boms > @ ‘-\— Host [Stte  Sueted Frished g
i: ‘Configurationshé B config a Pl i
- xhow KEHAR Restart Option i §,
= e B |
& program z =
& wsho i i)
& b Execution Settings =] £
& offset [ =
it con n compleced. ..
4 B Conguitatons B Rests ] -7 |’ nversion comples
s P = Preparing sffser path:
ke e e . |Gkcl-| (4 @7 % Preparing offsat input file: bos_iges.scl }
* Preparing offsss cutput file: C:\FLONTECH tests\tlisl
Ball eype: mems
( s +0+ 7 Creating Groups: g
=madn  LEULEHECRE R R
|- wexe pinin L s
® 7 arc  HAIH LT -
= bers IH1IITI o
~mew  ROLELEIIRIIETIED
7 Offser file weittes te: C:\FLOWTECH\Tests\tlimanaal_
| gona
Loeal Execution Settings
| SHIFFLOW 5.1.01 (Rev. 943 2
cal Apphcation [ XDt - | [ 4+ @ 7 XPAN Toezatdon: 1
7 2 g
4
e L
B Console T % =]
*+= B0 comp : rurvng TCRLowTEDH) - LOLEE G4
baseine]
== INFD corrps - firished reaults [desgn: baseine] SHIPFLON stazted: 3014=03=03 at 14:36:07, ended: 301
=== INFQ comp : remits request [preparing shiofiow process.. | |
“'mle;&: Fedits feguest [witeg Mhs;;mwt"lllt---l
— Expert : processng [expertng 55 object T 1 lzcem
B0 IGE3 Gobl Sechen s e meters) SRR e
=== PFO 1GES Export ; frished [mxported §5 cbjectis}]
=== PO 1GES Export : firished [Be
Ei,:meoww_mmmﬁtwﬂu_mq] 3
“e= B0 comp © [CHFLOWTEDH? . LOLS, '
euekoel = ‘ i 0
1> @@ « a8 & . 2
B baseboe [ | [L IGlobal System =] God Seaing: 1
== ————

4. Save the project. This project is used as a starting point in later parts of the tutorial.
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Tutorial 1 part 3 — Result post processing

1.

The computations are finished when the “play” button turns green again and the Task

Monitor shows the SHIPFLOW message with the start and end of computations times.

2. The computation result summary is contained in the table available in the Table Vlewer tab.

[ SMEPFLOW - CYFLOWTECH tests/tl. fdb® - =W -" S =
[ 7] e cap [ Comectons | Optmzaton Veuskzaton vew Heb (7 1 O @ @B D D @ % A~k Il B ¥ L W Quick Acess (140
£ Object Tree W a4 x [/ ObjectEdtor " a4 % @ 5 nsowee %[a Dven % [ull Xowven %[5 Hevener X | Tieven x [4}
(P B cs0) B connectons |0 Cptmizaton | ([(E]m < » A0 ox| 4 |
Tee e [smesh =] + i baselne XPAN [n] -
4 L) Configrators % o g
et ation - BB coniy program a g o 2
& xflow & ® 1
= e om |8 [v |
=y program - i 8 0. 140047 o,
gy & T 0.0496301 =
& hd @” % '0 B |wa 0121246 g
& offset (- T— g | [ows 0.8655%
4 B computations & Resuits o] 0.633482 =|
R o vship @ o pesoim
BB visskration Tookon Speed |[0.25) - ¥ L 0.502588 i:
10 apphcatons =] 00220168 §
! [3000000] - @ (7 0386169
000443689 =
L v, 19891005 g
s =] + Q000135025 3
0.180384
hultype 00307462 kel
| e (ors 7 |3 -0.000587663
17 0.565324 .
L RE 188546 @
0132167
— = 5 @)
Kot e or 200158015
S maoex Q00142547 .
i - FLOWTECH L0135 = -0.00273353
baseine] G 000426
.-nn]:mm ¢ frished rests [desgn: baseing] z e fhod
- o r
==+ INFO [GE5 Export : processing lowma ssmm!
THEO [GES Global Section : urvts [detected meters]
INFO 1GE5 Expert : Md[euhﬁimu‘iﬂ
INFO IGES Expert : Frished (e
OWTECH X gt ige]
pesid L0186, desicn
baseine =
1>
B baschne [ | i |GlobalSystem *]| GrdScalng: 1

3. More informations about the computation settings and results can be found in File Viewer
tab under casel OUTPUT tab. Scroll down to see the complete data.

[ baseline [ |

_ -— - =TT
[+ SHIPFLOW - CoFLOWTECH esta/tLide - - TeETe
| T1 e cap [connectons | Optmaston veusizaston wew web 7 C) D @B QM@K AP Il W
|| F copectes B a4 x [/ ObjectEdur LR ] T Tall
(P B can B comectiors | Cptmaton | ([(Z]m 4 » v O x| o [sEoutsrecuputredeect [conkp | ¢ =
e Mame fe— = i= tr—mm Tesist. 1=
J+ 4| oFHC  ( Wave resist
4 I confiuratens a
FConfiguratonshf B config program a Sref { Werted surface at = g
5 dow " g
oy tte pan @ (7] | M - sinkage and Trim celculaticn
=y program
& vihp @ O & CZSINK ( coefficient of sinking force ] :  =D.307462066746145 &
b r -5 B CHMIRIM ( coefficient of trim moment } : -D.537Eezs3ssElmos |
- offset refien x| 4 XKCOF  ( center of flotacicn ] 0.565324446556583 |8
e = B { metacentric radius, long. ] @ 0.188546381418828 | |
f TRIMAN ( trim angle in degree ¥ 1 -0.132167007820987 &
i valip L1 2SINK ( draft change at Lpp/2 ] i -0.138015385476553
e [0 == 5 ZSINKF { draft change at KCOF )+ -o.is2sd6672366590 | b
i ZSINKB { draft change at bow } & -0.273352857925793 ;
N L n i =0 TE) 7
i ) e ISINKS { draft change at stesn } ©.426779130273132
+ A0 x Qv
|[ang =] + - Convergence Test @ B
- = Max wave change = =0.3822E-04 at panel no ' 1401 E
- Max wave elevation - 0.6660E-02 at panel no 1 1274
z - Max dyn. BC residual = -.531944E-07 at panel no  : 1358 a
- Max tot. BC residual = 0.809514E-03  at panel no  : 1358
- Bt [ ]
- Horm dyn. BC residual = 0.122689E-08 B
wearse Q@ - - Morm tot. BC residusl = 0.120077E-04 |
|
[l = consoe maax a
== INFO comp | runnng extemal process [C1FLOWTECH /SHIPFLOWS. 1.01-x36_&-4bin/shpfiow. b Al TeaT
S Bl ok ] - Change of sinkage = 0.3063E-07
INFO comp ! results request [writing shipflow control fle...| =~ Change of trim angle - 0.6460E-04
| === o 16ES Bt = [eperting 55 obyject(s]]
*=* INFQ 1GES Giobal Section : units ]
722 B0 0ES Bourt: b fted 35 el hieved after 7 it
INFQ IGES Bxpart - e
E;‘. X  iget.ige]
meu-v e LOWS. 101288, deson E
| b be =
> [ ] ] '
[ IGlobal System = | i scaing: 1
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4. The wave pattern from XPAN is visualised by default in 3DView.

s we= v B O M SO@ %A b0 R ¥ L O e 4D
- = Ceect 1

8880
fFRFNEA

OB @ @ | e [ weosws b amew (] weee g|

i L

|28+ vl 8/ s BC0lT A oUuCcU DR D BN L

[T e e

5. The post-processing tools are available in Object Tree | Connections | Computations &
Results | comp.

. File CAD | Connections] Optimization  Visualization View Help = o o 7] 0} @ " B

[P B cap @ Connedionsww * E 4 P XPAN_FreeContours Q x
Type Name FContourPlot
b [ configurations © | XPAN_FreeContours ] 5
4 E Computations & Results
FShfComputat... - B8 comp General
+ [O) Text Files Mapped Data | WaveHeight -1(@)
+ [T) Table Data
- [C) xPAN Divisions |21 (@)
+ [T Tteration History
FPanelMesh - [ Free Surface Presets
= >
FContourPlot @) XPAN_FreeContours
FPanelMesh it @ Body ! Black molines on colored surface
FContourPlot @ ) xPAN_BodyContours
FPolyLine - "A. Wave Profile White isolines on colored
F2DPlotCurve +—@) \ XPAN_WaveProfile2D ' -
b Q) Visualization Toolbox | b e
= Colorad surfacs
=1 Colored isolines
Display Options
Viewer |.3DScene x @
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6. To change for example the wave pattern visualisation style go to Object Tree |

Connections | Computations & Results | comp

XPAN | Free Surface | XPAN (or click

on the free surface in the 3DView) and in the Object Editor change Presets to “Black

isolines on coloured surface”.

In a similar way the style can be changed on the hull panels

T) Me €0 | Covermra | Cpmasin sl wes vw (F [ O M O 0
P o L

G L

SNENE AN
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Tutorial 1 part 4 — Additional information for IGES import

1. In case of trimmed surfaces the IGES can be imported directly to the solver bypassing the
GUL. In such case there is no need for importing hull surfaces into the user interface. Instead

give a full path to the IGES file in the offset | Iges parameter.

J+ SHIPFLOW - C:/course_materials_2013/Tutorials_and_Exercises/Tutorial_4/T_4_1/T_4_1.fdb*

File CAD Connecnons: Optimization Visualization View Help (2] (1 €@ @ &4 » 11 W ) @ % @ 7
B Object Tree m oA <4 X / Object Editor Absolute path to the file
P CAD E Connections | [3 Optimization " Eq ] X
Type i Name file

4 |_J Configurations

FConfiguratio... - B config
- oy xflow
= title

| e
ges | "C:\FLOWTECH\SHIPFLOWS.0.b1-x86_64\examples\kcs_g2010.igs" | - 0
&5 program - 0 7

sl s
& hull Zori [10.8 ‘ - Q2

M offset

2. Create a new project and repeat the previous exercise with this technique.
The IGES surfaces will not be visible in the GUI, but configurations and results are

displayed as usual.
4. The offset file created during the IGES import can be used for visualizing the hull. How to

import the offsets is explained in another part of the tutorial.

98]
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Tutorial 1 part 5 — Import of a configuration
This tutorial requires that the previous parts 1 to 3 are completed.

The purpose with this tutorial is to show how to import an existing configuration. After completion
the user will know how to start a project from a new IGES file, convert it to an offset file and finally
import a configuration and the offset file for further computations.

1. Choose the Import Configuration (SHIPFLOW) option in the File menu

, ~

File CAD Connections Optimization Visualizaton WView Help (2] ) @ @ [

| £ [T Open Project Cirl+0 or .
i LP [T Open Sample ~
Type

| W it ¥ [ 16es (subset)

[C] Data Connection 3

[T Configuration (SHIPFLOW)

€) Close Project Ctrl+w ) Resuts (SHIPFLOW)

=l Save Project Cirl+5 [C] Offsets (NAPA/SHIPFLOW)

5d SaveProject as Cirl+5hift+5 [ OpenhURBS (Rhino/3dm)
1' [T Export 3 |.

2. Search for the configuration file created in part 2. Select the configuration file in the
SHIPFLOW working folder “config RUN DIR”. This configuration is using the
automatically created offset file.

. Project Folder o MNamn Senast dndrad Typ
y 11

|| config 2014-03-03 14:36 Fil
. manual_results = =
|| config.cgns 2014-03-0314:38 CGNS-fil

. baseline X X

|| config_OUTPUT 2014-03-0314:38 Fil

, com

b ) | config_SUMMARY 2014-03-0314:38 Fil

. config_REPORT X X

: || config_XPDB 2014-03-0314:38 Fil

. config_RUN_DIR X X

L || config_XYZFOR 2014-03-0314:38 Fil

| input S

The configuration in the “comp” folder is the original configuration with the IGES import.

3. The user may be required to select the offset file under some circumstances, but mostly the
file can be found automatically.

4. SHIPFLOW have created an offset file and a configuration file for the offsets during the
conversion process. The program has added additional information regarding offset groups
in the “hull” command. You can see the different offset groups by selecting them in the
CAD Object Tree tab. The names of these groups can be found in the entries of the “hull”
command.

The automatically generated configuration file in the RUN_DIR folder contains a command

“control”. In this case it holds only information about the executable and the working
directory. It's recommended to delete this command before any further usage.
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71 e [ca0 ) cormectons  Optmizaton Veualzaten vew Hep (7 M) @ @
| ) Chject Tree ® & 4 x [/ ObjectEditor . aex
{7 B coo |B connections | & ® <4 b |sHFImpo ' O x
Trpe Home :
4 [B baseline B | offsets_aft I‘é’l

Fseope 4 [ SHF et off ke..

Fscope v General -
FScope b [ offsets_boss

Fooope b [ offsets_bow Display Opticns =
Focope b offsets_bub ~ - -
Fscope b [ offsets_man Loy e ¥@
| Fofsettroup. . [#) as_off ks _ges

4| |0

& Console [
|>

f R0~ B ®N

Aip I miw A @ Guick Access (Cirl4)

8]
_E'_ig[ mmﬁ x| al ovew x

B

@@

°

J8 8as 0B 80D &u

~
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OB @ || e g eeeses y| lomi §h) seeao g
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n Optmizaton  Veuskzton Vew Heb (7)) @O @
By Chject Tree ® a4 4 x [/ ObjectEdior a4 x
(FlLB ca0 | B connectons |D) Opsmization | [ 2 m « » v Qo=
e e r—
4 L1 configurations
FConfigurationShf B config hullbype
- & xfow -
& tite Shiptype |mong oA 3
&5 program —.
& v=hip Higr i [ - E]
& contrel
Ogrp aft [-NE
5 offset
4 B computations & Resuits Fogr b o7
FShiComputaton B come -
b Applcations sbor | boss o
Fsflow Q7
¥mdens |coarse L - N
[ Conscle B oaoax
>

@ % Al B:W L
X 4] Dvew x

SRIT0D

B

‘@@ e -

.

/JB 8/ 006 6 Jiki@a @u

B baselne | [L [GlobalSystem v| GndScaing: 1
= ———~

5. Save the project.
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Tutorial 1 part 6 — Setting up new case directly from offset file

This tutorial takes the user through necessary steps to compute wave pattern and resistance for a
tanker ship. Part 1 of the tutorial shows how to set up a new SHIPFLOW project starting from an
existing offset file. The XPAN module is used to obtain the results and the default values are used
where possible.

Ship data

- Dyne tanker, offset file: off _dyne3
Lpp 253m

- Draft 14.25m

Design speed Fn = 0.165, Rn=1e6

Computations:
- Free surface with free sinkage and trim

1. Import off dyne3 offset file from /examples directory found in SHIPFLOW installation

folder.
J+ SHIPFLOW - unnamed
I File CAD Connections Optimization Visualization View Help ?
Pl ™ open Project  Ctri+0 fzation B =

Type
[T open Sample

Import L3 r

O ims [T OpenNURBS (Rhing/3dm)
€ Close Project  ctrl+w [T Configuration (SHIPFLOW)
{5 save Project  Ciri+s [T Results (SHIPFLOW)

Ed save Projectas Ctri+Shift+S [T 16ES (Subset)

) export » [T Offsets (NAPA/SHIPFLOW)

= Connector »

[T Execute Script

CS Settings
@ Exit

2. A file selection window will then appear in which the user can navigate to and select the
offset file. Thereafter a window for selecting the offset groups in the offset file pops up. In
this case accept all offset groups that are pre-selected by pushing the OK button.

3. Change the main view to 3Dview by clicking on the tab  all 3a0¥iew . Select the Zoom extent
button (g)in the lower left corner of the 3DView window to adjust the view of the offsets.

4. Thereafter try the short commands Control+X, Control+Y and Control+Z or click on the
corresponding buttons in the lower part of the 3Dview window to change the view direction:

(23 G ESE - T |

5. Save the project in your working directory
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6. Create SHIPFLOW setup from menu Connections > Shipflow.

Connections Optimization  Visualization

1 Imi:’nfinn I Qh =
4
I Setups Hydrostatic
Q Configurations  » Shipflow

Q Computations  »

7. SHIPFLOW configuration is in the Connections tab of the Object tree

[E] . CAD Q Connections D Optimization
Type N MName

4 [ Configurations
FConfiguratio... - E?‘_ﬁ config
- &y xflow
My title
d& program
dEy wship
My hull

4 Q Computations & Results
FShfComputat... comp

8. Add xpan to Object Tree | Configurations | config | xflow | program

(P] BB cap B connections [ optimization | | [ s 4 p Q x

Type = Name [xpan "] +
- [__ Configurations

FConfiguratio... - 58 config
- &y xflow

oy title

& program

& vship

& hull

4 Q Computations & Results

FShfComputat... @ comp

9. Add offset command to Object Tree | Configurations | config | casel | xflow
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P) B cao & connections |[3 optimization =4 ) 0 x
Type Name [offset ] 4

4 L) Configurations

FConfiguratio... - 5 config
- iy flow
& title
&% program
&y vship
& hull
4 Q Computations & Results

FShfComputat... @ comp

10. Edit data in Object Tree | Configurations | config | xflow | offset, specify Lpp and zori

according to ship data
11. Associate the offset file with the configuration using following command:

SHF Import off dyne3las off dyne3.exportSHF("off dyne")

LEJ . CAD Q Connections D Optimization . E | L0 x
Type ) Mame Quick Find {Ctrl+F) [gﬂf v]+
4 l___JEJnfiguratinns
FConfiguratio... - BHE config offset [
- & flow "off_dyne®
& title e o
& program as_off_dyne3_exportSHF{"off_dyne™) i
&5 vship
&= hull Ipp |253 -2
o offset
4 Q Computations & Results zorl [14.25 -2

12. Add Shiptype to Object Tree | Configurations | config | xflow | hull and set it to mono.

P] B CAD Q Connections | [3 Optimization o J x
Type Name [sing > <
4 L) Configurations
FConfiguratio... - BHE config hull
- iy flow
Shin - ?
= title Ship mono O (:
& program Meshmod | Xmauto =1[2)
My vship '
& hull
& offset

4 Q Computations & Results
FShfComputat... E comp

13. Add xmdens to Object Tree | Configurations | config | xflow | hull and set density
parameter to coarse.
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(P]| cap &) connections [ optimization | & = 4 p Chix
Type = MName 'sing ,] +

] e i
4 L Configurations

FConfiguratio... BHE config hull

hgo::ne Ship mang -1Q [?
&5 program
& vehip
& hull ¥mdens | Co2rse ¥ 0 ?
iy offcet
4 [ computations & Results
FShfComputat... E comp

Meshmod | xmaute ~|[7

14. Add fsflow to Object Tree | Configurations | config | xflow | hull

(Pl B cap B3 connections [ optimization > E 4P Q x
Type Name [fsflow ~| 4
4 _E Configurations
FConfiguratio... 5;"_‘ config hull
) Rgn:;le Ship mong - (2
&% program 3]
& vehip =
& hull Xmdens |coarse -9 (7
My offset
4 ) computations & Resuits
FShfComputat... E comp

15. Set speed to Fn = 0.165 in Object Tree | Configurations | config | xflow | vship

(P) BB cap B3 connections |[3 optimization ||| 2 = o4 P 0 x
Type Name = = ] +

4 [ configurations

FConfiguratio... = bjf config wship
- iy sflow

e L

&5 program

& vship

&5 hull

&5 offset

4 B computations & Results

FShfComputat... @ comp

Speed |[0.165] | [~|[?

16. Add Rn in Object Tree | Configurations | config | xflow | vship and set it to 1e6.

(P cap | &) connections [ optimization | || & = 4 » Q x
Type Name [reflen BE 3
4 |_J Configurations
FConfiguratio... - EHA config vship
_ ﬁ;ﬁ::le Speed | [0.165] ~|fn_|~|[2)
g:;;iram i [100pooo0] - O [
&= hul
& offset
A Q Computations & Results
EShfComputat... @ comp

17. Add higr entry to Object Tree | Configurations | config | xflow | hull and set it to hull
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LF] . CAD Q Connection.suu Uptimizaﬁon. * E4 ) :] %

Type Name '[hlgr HE .
— ;
4 L) Configurations
FConfiguratio.. - M4 config hull
- & xflow =
| = - ?
m title | Ship mono Q (7
& program || Meshmod | xmauto -|[?)
&y vship =
& hull Fsflow 0 7
&y offset
4 ) computations & Results Xmdens |coarse 1@ (7]
FShfComputat... @ comp
(Pl cap | Q) connections [ Optimization 'r* =4 ) Q x
Type Name [sing -|+
4 [ configurations
FConfiguratio... - EHE config hull
- & sflow =
= tite Ship mano -1 (2
& program Meshmod | Xmauto (2]
& vship | =
&= hull e 5
{[ bigr  [hun o2
& offset
4 ) computations & Results Fsflow o 2]
FShfComputat... @ comp —
¥mdens  coarse -1 [?)

18. Similarily add ogrp entry and set it to stern

u":, B co Q Connections b Optimization r? E 4 p 0 =x
Type Name [sing v]+
e ‘_‘ Configurations
FConfiguratio... = EE'_"! «config hull
ag‘}:‘;le Ship mono - o ‘)
&4 program Meshmod  Xmauto - |[?)
&= vship s
& hul Higr hull o7
i offset
4 Q Computations & Results Oarp stern 0 7
FShfComputat... @ comp
Fsflow o7
Xmdens | coarse -1Q (7

19. Add xpan to Object Tree | Configurations | config

(P) B cap B connections [ optimization || B = 4 » Q x
Type Name [ipan <] 4
4 l__l Configurations
| FConfiguratio... i E config I
& flow || & config
& title |
& program
&5 vship
& hull
& offset
4 Q Computations & Results
FShfComputat... EH8 comp

20. Set parall in Object Tree | Configurations | config | xpan to number of available cores in
your computer CPU
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@ B cao B connections [ Optimization ] ..@l 4 p

Q x|

z) +

0 x

-+

|Type T Name [control
4 : Configurations
| FConfiguratio... - B config xpan
- &y xflow
iy title
& program
& vship
& hull
iy offset
- &% xpan
o iterati
& parall
4 ) computations) cults o
| FShfComputat... comp :[wm
parall
Nthread |4

21. Finally select program module to be run. Add xpan to Object Tree | Configurations |

config | xflow | program

@_. CJ‘\DQ Connections l_: Optimization [

Q x|

[ Run XPAN potential flow solver. |

RE AP
|Type T Hame
4 Q Configurations
| FConfiguratio... - B4 config xbou
- & olow xgri
o title xcha
& program e
& vship il
& hull expertOption
o offset
+ &y xpan
4 ) computations & Results
| Fshfcomputat... * comp

22. Save the project
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Tutorial 1 part 7 — Starting and monitoring

In order to start the calculations follow the instruction below.

1. Select Object Tree | Connections | Computations & Results | comp and click “play” icon.

-_P D CAD Q Connections Ea Optimization S H q comp J x
Type ® Name
4 L} Configurations | @ comp > @
FConfiguratio... BHA canfig |
+ iy dlow || XCHAP Restart Option
* My xpan | =
| Initial Solution > s
- E Computations & Results |
FShfComputat... B comp. ] Execution Settings
EHE | config -|[2?
o2

Bocaisey - [/ + @ (2
04 |7

x ?

Local Execution Settings
Lyshiphows - (4 4 @ [?

0 s

2. When the computations are running it is possible to follow their progress. For this purpose a
tool called Task Monitor is used which is located on the side bar.

T

¥
L]
L]
L]
(-]
=]
1

o
]
i

B baseles W | G jolohal System v G Soaleg 3
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Tutorial 1 part 8 — Result post processing

1. The computations are finished when the “play” button turns green again and the Task
Monitor shows the SHIPFLOW message with the start and end of computations times.

2. The computation result summary is contained in the table available in the Table Viewer tab.
F =

TEETEETC ] Tl e

T ey [V —— T T @4+ bIE W) ®
| = D I ] 30| @ [ e x[Jd . L
. .
- e : Sy ¥
= 8 comp B | b
7
....... i
o rr——— a {
i !B aziain @
= [r ]
4 Uameution Settigs s #
B i
o ety |F | B . asEe [
B L -
=R TR &
asn &
Bleses- / + @17 LN :
s 3
t0+ e :
[ ¥
® ¥ S T g'
Az H
7 . 51THY ]
3 s
Lol Lo Settings a4sms ]
v L
wphoed = [F ¥
o %@ il QBRI 2
W ANunIn )
T
x A
B LB
= B camp : remksrequee [sroparng shglom procems._|
52 205 cump | Pl s e ihplow sl |
=% B0 o8 Dxert: roowmmng {mporing T bjects]
55 B0y o | et v (s oo of shplon process]
= B comg ;g el e [ RLMTTCH SHPPLOW. T THLT
B W i bl i i
= B comg ;P vt [ B
B el 8 | Idobal ystom o doping 1

3. More informations about the computation settings and results can be found in File Viewer
tab under casel OUTPUT tab. Scroll down to see the complete data.

F =T
rem @4 PllE A [
. Y O ——
o [a -
= [ 3 R -
B AIHAP Rt Opeion @| ssssssssssssssssssssssss i
L i |g i
B imcation Setig # "
L3} H
B ey (=] :
B
Dot - 1/ + @ i
1O+ A
v
® i
g
bocallzocaion Ssétings 8
Oweta - [ + @7 -
* B
e e ]
gt ot hpfom ot fe_|
abjact]
e B0 comp - g
B i 3 s B
- B0 cormp - it et [ e St
Db T | |Gsheleptem v G Soaleg |

4. The wave pattern from XPAN is visualised by default in 3DView.
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b B Compuatins 8 tasks

b Q) Vimskzsion Tosbax

[ R R

DR BB | sowo P #soes | boe fE emes o

o D0 Cpam prnpet - T_L_2_V .71 see]. =
2% B g | RS et v epare hpfom process |
e D | oA et [t show cpra i, ]
= WS aport ; racesans [weparing 7 sbjectt]|

L

;.‘:owe:‘ apihal L1, s |
== B comp - hed e [enge: B ] i
B g0 v/ 089K Da ¢ DADEE &

B baedng B | |Glohal Systom |G Scsing: 1

5. The post-processing tools are available in Object Tree | Connections | Computations &
Results | comp.

] File cAD [ Connections | Optimization Visualization View Help (2] [ @ & ODHe@s A2y
Comectons |3, Optimizaton |[# = < » xpan_rreccontours Q x
Type = ' ot

Name FContourPlot

b [J Configurations © | XPAN_FreeContours
4 Computations & Results
FShfComputat... 2 comp General
+ [O) Text Files Mapped Data | WaveHeight -1
+ [T) Table Data
- [ xPAN Divisions [ 21 =H@
+ [T Tteration History
FPanelMesh - [ Free Surface Presets
FContourPlot @) XPAN_FreeContours =
FPanelMesh - [ Body B Black iolines on colored surface
FContourPlot @ ) xPAN_BodyContours
FPolyLine = '.r!\ Wave Profile White isolines on colored
F2DPlotCurve +—@) \ XPAN_WaveProfile2D miriece

» Q) Visualization Toolbox Colared islines on surface

B Colored isclines
Display Options
Viewer |. 3DScene | [?

6. To change for example the wave pattern visualisation style go to Object Tree |
Connections | Computations & Results | comp | XPAN | Free Surface | XPAN (or click
on the free surface in the 3DView) and in the Object Editor change Presets to “Black
isolines on coloured surface”.
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Tutorial 2 part 1 — Creating Design Variants

The purpose with this part of the tutorial is to repeat the case setup with and show how to create
design variants as well as speed variation.

Ship data
«  Athena ship
Lpp 1
Draft set by geometry
Design speed Fn = 0.632, Rn=1e7
Computations:

Free surface with free sinkage and trim
Variants: with and without dry transom option
Investigations: speed variation

Before the variants are created prepare the base configurations in the way similar to the previous
tutorial or go through the steps summarised below.

Import file off ath offset file from /examples directory found in SHIPFLOW installation
folder and save the project e.g. Tutorial 2 1

Create SHIPFLOW setup from menu Connections > Setups > Shipflow.

Add xpan to Object Tree | Configurations | config | xflow | program

Add offset command to Object Tree | Configurations | config | xflow

Edit data in Object Tree | Configurations | config | xflow | offset, specify:
= Lpp=Il

Associate the offset file with the configuration using following command:
= SHF Import off ath|as off ath.exportSHF("off ath")

Add xmdens to Object Tree | Configurations | config | xflow | hull and set density
parameter to coarse.

Add fsflow to Object Tree | Configurations | config | xflow | hull

Set speed to Fn = 0.632 in Object Tree | Configurations | config | xflow | vship

Add Rn in Object Tree | Configurations | config | xflow | vship and set it to 1e7.

Add hligr entry to Object Tree | Configurations | config | xflow | hull and set it to athena.
Add xpan to Object Tree | Configurations | config

Add parall to Object Tree | Configurations | config | xpan and set number of threads to
available cores in your computer CPU.

Run the computations.

Save the project.
Now we will create a design variant where we will add a transom group to the free surface.

First create a design variant from menu Optimization > Create New Design From
Current Design and name it e.g. transom
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+ SHIPFLOW - C:;/course_materials_2013/Tutorials_and_Exercises/Tutorial_2/T 2.
l-:| File (CAD ;Connections; Optimization Visualization View Help [?] @ [T [}

[E] . CAD Q Connections

Type - Name Create New Design From Current Design —
4 [ configu
= ~OMd [w] Design variable
FConfiguratio... - EHA cont

- &y, WV Inequality Constraint

IV Equality Constraint

D Ensemble Investigation

M= M M= M=

y |
y D NelderMeadSimplex

- &N

-

J» SHIPFLOW - C:/cou
7] File CAD Connections [

atenials_2013/Tutonals_and_Exercises/Tutorial_2/T_2_1,/T_2 1_ffdb*

imization}.\u’isualizatiun view Help (2] @ & & C

(P)| cap &3 connections | 3" optimization | [[&) = Q x
Type ) Name [control ,]+
D Design Engines
4 [7) pesigns xpan (%]
FDesign 4 [ i

FDesign

& transom Q x

B | transom a2

This new design will become the current one automatica¥i, you can see its name on the
status bar at the bottom of the application window. All chan¥¢s you make to the
configuration will be contained in this variant and the baseline variant will remain
unchanged.

Now, add a transom option to Object Tree | Configurations | config | xflow | hull and run

the computations again.
Make sure that the Ship is set to “mono”.
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EE = =i bl A e e
T File cAD [ Connections | Optimization Visualization View Help [2) 0O = e

() B a0 |Q connections | D), optimization | ((F) = « » Q x|
Type Name control ~| 4
4 Q Configurations
FConfiguratio... - config || xpan [ x]
= Q Jﬁo’"f F
o title 4
&5 program :
& vship 7
& hull ?
& offset g
A Q xpan >
& iterati >
&y parall ?
4 : Computations & Results
FShfComputat... E comp sing x| 4=
b @ Visualization Toolbox
hull
Ship  |mene @
Higr athena Q7
Fsflow (< NE)
Tran o @
¥mdens | coarse -9 (7

«  Start the computation

+  To compare the result with the baseline lock the current one by clicking the “lock™ icon at
the bottom of the 3DView and thereafter select Object Tree | Optimization | Designs |
baseline.

BB EE | seonesn G esesss 3| bans §f| seeasseo g

=2 DD coemp : results request [prepering shipflow process,..) -]
*** IO comp : results request [weiting shipfiow control fk...]
== R0 SHF Exgort : processing [esportin 1 ebjects)]

e 0 g

== NED coerg g J process (3R Tmapshot_rBE1T-
85 shpfl bt in design transom]

=% INFO cotp ki fiiulld [dhiign: ramiem]

> B@:v@a8/DB0L DM @Y anh @B ¢
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Tutorial 2 part 2 — Speed variation using Ensemble investigation

+  Continue the previous work. Save the project as Tutorial 2 2.fdb.
«  Make sure your current design is transom

I,-_ SHIPFLOW - C:/course_materials_2013/Tutol
l-:| File CAD Connections ;Optimization: Visua
(P) B cap [J connections [ optimization
Type N Name

D Design Engines

4 [7) Designs

FDesign 4 [ 7 baseline
FDesign . transom

Double click

« Create a Design Variable from the menu Optimization > Design Variable. Name it Fn and
set it to 0.5.

J+ SHIPFLOW - C:/course_materials_2013/Tutorials_and_Exercises/Ti utorial_2/T_2_2/T 2.2 f.fdb*
| File caD Connecuons{OplimizaIion . visualization View Help (7)) © i @ % &

(P) B cap & connections J x| @ |f Documen

T Name B create New Design From Current Design
! °

SIgn .~y :
& | | Design Variable transom: }

4 [ Designs

i &

V I s [ I-I)evaun;l-blr?
FDesign 4 [ bast Inequality Constraint

FDesign B ' W Eequality Constraint
D Ensemble Investigation

lIz NelderMeadSimplex

« Add the Fn variable in the vship command instead of the speed value in Object Tree |
Configurations | config | xflow | vship section.

JA, SHIPFLOW - C:fcourse_materials_2013/Tutorials_and_Exercises/Tutorial_2/T_2_2/T 2 2 ffdb
] File caD ;Cnnnectinnsi Optimization Visualization View Help (2] [ @ A [4

I:E:I . CAD Q Connections D Optimization ﬁ < Q x‘
Type Name [reflen )4

4 [l configurations

FConfiguratio... - E?‘j config vship

ﬂ;ﬂ;;‘;le Speed | [|Fn] -lfn |~
&= program
&y vship
= hull
My offset

- & xpan

oy iterati
dey parall

Rn [10000000] - € (2]
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+  Create a Parameter for the pressure resistance cw by double clicking CW value in the result
table in the TableViewer
] rie [cn ] o vew b (7] 01O BEl QDD @K Pir Il BiZL
(BB o |3 comecions |3 optmastion] (18 ® < » 0 | @ (B[] vocupertatinsronsec. X [ull 3oviews X [ riviewer, X [ Tabieviews: _x
| Type Hame refien G S
] 4 [@ transom & transom: XPAN r]
| Fscape 4 @) SHF_Import_off_ath vship 4 —T 5
;mmp... i E:ﬁ;mn speed | [Fn] e [ a = l
| FParameter - & e 0.144916
tceal - f|[10000000) -2 rl ey
WPA 0,108049
g CWPA 0.745598
E B 0.460465
CPRISM  0.635628
= Lce 0.612037
v -0.0118778
S 0.1311
v 0.00227863
o 0.00185234
CWTWC 0.000805704
Sref 0.128075
CISINK  -0.0113365
CMTRIM 0.000499537
XCOF 0.593115
BML 317055
TRIMAN 0907855
ISIK  -0.00120826
ZSINKF  -0.00268367
ZSINKE  0.00671427
ZSHKS  -0.00913079

T File

(o)

View Help

Create an Ensemble Investigation from the menu Optimization > Ensemble Investigation.

DO BB QD@4 P b

(] B cao & connections _ _ 0 x| @ [B)Z) oocumentat
Type - Name . Create New Design From Current Design <] 4 5
< [&] Design variable J & transom: XP,
FScope 4 [ sHF
FScope [ ¥ W' Inequality Constraint = = a
FOffsetGroup... ;. i 7 equallty Constraint L) -
FParameter [ Fn = 0 2
e ] i el 13 encemble Ivestigation v

FEnsembleInvestigation

D neldermeadsimplex

The Ensemble Investigation allows to permute a
set of design variable values given as series.
Objectives are only evaluated for the given
wvariable values and constraints are not considered.
Nurmber sequences like Ensemble Investigation,
ExhaustiveSearch and Sobol are used to generate
o called DoE (Design of Experiments) tables,
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In the ObjectEditor for the Ensemble Investigation chose Fn as the Design variable. Set the



Series to 0.3,0.4..0.7.
+ In the ObjectEditor for the Ensemble Investigation choose eval CW as the Evaluation

parameter.

VA SHIPFLOW - C:/course_materials_2013/Tutorials_and_Exercises/Tutorial_2/T_2_2/T_2_2 f.fdb*
_| File CAD Connections | Qplimizal'mn-.l visualization View Help (2] : [} O BE D@ 4% @
'g] . CAD Q Connections D Optimization rﬁ‘ E 4 ) EnsembleInvestigation Q X |
Type Name

4 D.Oes:gn Engines : B EnsembleInvestigation | 3
FEnsemblelnv... D Ensemblelnvestigation |

4 [ Designs General
FDesign 4 [ baseline Enable Result (7
FDesign [ transom Fool x =

Design Pre/Postprocessing
Screenshots " / + 0 ?

Design variables

Design variable Series Value Activ!
1 |Fn * 0.3,04.. 0.7 0.5 x
= T ="
K1l | ¥

Evaluations

Evaluation Objective
1 |eval_cw ~ [] [x]
2 -E

+  Select the Object Tree | Optimization | Design Engines | Ensemble Investigation in and
click Run (play icon).

«  When it is finished you will get a table with Fn values and obtained CW values. These
values can be displayed graphically by clicking the “create new diagram” button. When the
diagram editor is open switch to Mapping tab and select the Fn for x-axis data and the CW
for the y-axis. Finally click OK.

J. SHIPFLOW - Cfoourse_materials 3073/ Tutorlals_and_Ewercises/Tutonal_2/T_2 2/T_2 2 {44t
e CAD  Copnectons | Gpomzsen | Weetzassen View e (7] ) © G @

GOl W e - B E A > Esemblelmeestigation "
4 D Desige Ergrnes D | inacmblelmestigation [
| Sy — |
aarai |
forn :
+ B tramses x = |
PR ——y ol |
[ Erosmbiemeitsgaton_0L_tesoon || Design Pref Pestprecessieg |
Eramenble bropstigaton Ot oesb0al |
Ernembie bneritigaton_0k_sesi00z | ¥ |
[¥ Erosmble mestgeton_0L_oestood 7 o | f— - 10
[ Ervmmibutrentigetion, 01 Smto0s [Flj| o Tt =1 i .
F——— v epremy | Kean Uizt Inden
1 m - ones.e7 o3 * | o wl [ T
3t | Sample Standed Devianen 01581118 00D T
;I < | Ereer-foee: 100 % 100 % 108 %
Ewakiations T B [+ Ercermide bnersngen 0.3 GOGOSAPEET
Takaation  Opectve | & ® W B cembisimengen -
1 beew_ow - o | T W [ Erasmbieimesige B BORIMALT
; | R enaembiermengen AP pe—
T M [ Frosmbieimetiges 87 aonImITIS
Coactrans |
- PRIENDSMIP-Framemork =]
Gararsl Mgy
L o ] F ra 03 s T 1.618
————
2 ysosa e oa— e sonz —
——]
- —
—
2 ekt 5129 —
p————
Ep—— ——
T et Sagatn_ D1 _desiai]
= O o fessihad results [desge:
'+ IO etere - fesibad ¢ [Bersage:
B corry - Pramtond Tyt [ s
o - Pred T [ e
IO e 1 ewshed
S RO SHF Expor | prostecry [ Ok Cancel
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The Diagram settings such as point size may be modified in the Adminstration tree in the
DiagramScene. The Administration tab is located to the left in the Object tree and marked
with letter P, see the picture below.

: File | CAD Connections Optimization Visualization WView Help '_?‘, : D 0 (I~ | [II d e K &

=11 T § - 3
P) B cap Q connections [ optimization & H 4 P DiagramScene Q x
Type = Name
PIT22F a DiagramScene
» [ pefinitions
General
4 o Administration
b @ 3D-Cameras Diagram E i igation_1_results01 ~ | (]
b <] 30-Lights
> @l 3D-Projections Overlay
4 (g 30-Scenes S e
F3DScene n 3DOverViewScene e il 5,
[F2B=cene &8 30scene Background Opacity | 30 (2
FDiagramScene . DiagramScene

§l 30-Windows Foreground Color white - @ (@)
> @ Actions
b €@ Colors Font MS Shell DIg 2,7.8,-1,5,50,0,0,0,0, A [?]
b [2] Documentation Browsers
b orts Coordinates = 112
D B Precision 2 A

b [ FConsolewat
b B FDependencyTree

4 Ht FHistoryWgt Lighting

b %A Flcon Enabled @)
b %A FlconConstraint

b [ File Viewers Background

:> 3 E;::::Appltcailon Plain Color wiilte 9@
b [# FObjectEditorwgt

» B FObjectTree Display Options

b L Fselectionsetwgt Marked Point Size =3
» @ FSeparator Offset =12
b g FTaskMonitorWgt : —
» @ FToolBar Show Grid Grid_labels_and_shadows_3D -2
B lion Point Size 20| (?)
b [ Plot Viewers 2)
3 E Resource Managers Line Width 2 ,?_
I My Diagrams L

-

B Table Viewers
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The CFD Results can also be visualized and compared. You can find each computation

under Object Tree | Optimization | Designs | baseline | transom |
Ensemblelnvestigation.

T He G0 Coonectons | simizaton ) yosskaton iew wp 7) 01 @ GG TO@ NP b I W

(7] B cap € g D Optmaanen 2 B A b imsemblobvestigation 01 de () x | @ [F[?] pocumen
N FDosign
‘ Db"“’ Eognes [ | tnsembletnvestigation_01_deso002 | (] )
Ensembitimeestigation 7
B .::FHQN e
[ baselse
[ transom | e
.

« Save and close the Project.
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Tutorial 2 part 3 — Importing a command file and modifying the

panellization

The purpose with this part of the tutorial is to show how to import existing SHIPFLOW command
and offset files and modify the hull panellization. The command file is a simple hull configuration

without a free-surface.

e Import file s60 dm from the directory ..\BasicTraining\Tutorial_2\T2_3\source\
by selecting File > Import > Configuration(SHIPFLOW)

J» SHIPFLOW - unnamed

File CAD Connections Op

\PJ| ™ Open Project

© -
| Open Sample
[T Import

9 Close Project

= Save Project

Ed save Project as

@) Export

View Help |?

O & a @a2 pill

* ) opentiures (Rhino/3dm)

ciri+o | ) x| @ _i
-]

it r_| fon?'lgu'a: on (SHIPFLOW)
Cirl+s [T Results (SHIPFLOW)
Ciri+shiftes [ ) IGES (Subset)

» [T Offsets (NAPA/SHIPFLOW)

o

e Save the project e.g. Tutorial 2 3 by selecting File > Save as or click on the icon |

e Select SHIPFLOW computation in the object tree and Run the calculations by clicking on

g

the icon

e Click 3DView tab to see the dynamic pressure on the hull.

J+ SHIPFLOW - C/FLOWTECH/ Training/Tuterial_1_4.5db*
Fle CAD | Connections | Oplimization Visuskrstion Vew  Help ?
~: 0O @ d

Pl B conrmctions | D) Optiniastion

XCHAP Restart Option

Duecution Settings

£ [550_dm

| = | 4 3

+ O+

x
*** INFO comp : running external process [C1FLOWTECH/SHIPFLOWS. 0.bS-
=6_EAfbandshipflow, bat i design baseln]
284 T e, Fniciacd maen b Tobarion: hacaloal
=

@ % ol | BT
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e In Object Tree > CAD click on the scope containing the offsets (SHF Import off s60) to
hide them from the 3DView.

Y Object Tree

(Pl cAp [B connections |3 optimization
Type Wame

4 [B baseline
Fcope b_{7] SHF_Import_off 560

#  Object Editor

4 P comp

B# comp

XCHAP Restart Option

Execution Settings

507 |s60_dm

a4 x @ | ?] Documentation Browser x_.] OView X ill] 00verview X | [~ Fleviewer X | Tableviewer X |

= [Globad System] inverted y
%

7 7

a

."'

&

)

oA 4 x

~ J x

] i —" T

e In order to modify Visualisations go to Object Tree > Connections > Computations &
Results > comp > XPAN.
o Select XPAN_BodyContours and in the Object Editor click “White isolines on colored

bh
surface”.
P B_CAD ) Connections | [ Optimization -
Type Name
b &
b L Configurations
F : Computations & Resuks a
FShFComputation = E comg ]
+ [T Table Data
o
FPaneiMesh b
FiZontourPlot &
=

7 Object Editor

# = 4 p xPAN_BodyContours v o i
X ;

ta  PressureCoefficient | (7 I

1

Presets

Elack isolnes on colored surface - |

“Whibe isclines on colored surface

[N
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o Select Body and in the Object Editor first select “create new” and the click

FMeshVisualization to show the panellization on the hull. Finally click “Draw mesh
only”.

E] . CAD ;l Conneckions D Optimization

Type N ame
I :___: Configurations

4 ) computations & Results

FshfComputation - comp
+ [T] Table Data
- [C) #Pan
FPanelMash - iy
FConkourPlot

@ (_) ¥PAN_BodyContours
Text Files

Q Process Output

Wisualizakion Toolbo:

[# object Editar
i # B 4 ) Body )

| »

Yisualization

© ® [/ () #PaN_BodyContours ~ o @
© ® |/ e createnew - %+ @

m

|
o

v 0 x

3D Yisualizations

m._ | »

FContourPlok
visualization to display a contour plat and | or isolines in 3d-view,

Fleshvisualization
Wisualization to display a panel mesh in a 3d-view,

@ Fiectoryisualization

Visualization to display velocity vectors on a grid surface.

ﬁ MeshVisualization

& | Meshvisualization

Presets

[N

Draw mesh anly

m

Draw surface only
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e Zoom in on the stern and you can see for this specific hull that the panels do not match
between the stern and main groups. The stern has 5 points and the main group has 7 points
for the same region. We will now fix this!

[?] Documentation Browser % | all 3Dview X |L|l 3D0verview X |t FileWiswer X |ﬁ§ Tahleviewer K]

e In order to keep the result we have we will work on a different design. Select “Create New
Design From Current Design” in the Optimization menu. The newly created design will be
called des1 and will be the active one in the CAD and Connections tabs in the Object Tree.

e Run XPAN for the new design by select SHIPFLOW computation in the object tree and
Run the calculations by clicking on the icon

>
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e Check which group number the stern group has in the SHIPFLOW OUTPUT file by
selecting FileViewer>s60 dm OUTPUT and scrolling down to the stern group.

[LlJ Documentation Browser X |‘,:| SDview X |‘,:| SD0vertiew X |"‘ FileViewsr % | B TableWiewer 2

stdouterroroutput, redirect | s60_dmn | s60_dm_OUTPUT |
welh = 0.00000E+00
- BODY

grno = 2

= stern

= 5
stat = =]
expa = a
strl = o
dfl = 0.00000E+00
dll = 0.00000E4+00
sStrz = o
dfz = 0.00000E+00
dlz = 0.00000E+00
Stri = o
df3 = 0.00000E+30
dl3 = 0.00000E+00
str4 = o
df4 = 0.00000E+00
dlg = 0.00000E+00
Xxtra = 0.00000E+00
ytra = 0.00000E+00
ztra = 0.00000E+00
Xrot = 0.00000E+00
¥yrot = 0.00000E+00
zrot = 0.00000E+00
x3ca = 1.00000E+00
yIca = 1.00000E+00
zsca = 1.00000E+00
welh = 0.00000E+00

e Select Object Tree > Connections > Configurations > s60 dm and create the XMESH
module in the Object Editor.

By Object Tree s 4 X

[EJ - CAD D Cannections D Cphirnization
Type ) Marne
4 L) Configurations
FiConfigurationshf - [BHE se0_dm H
oy xflow
+ My xpan
B Computations & Resulks

B ) Wisualization Toolbox

[# Object Editor [
?E = 4 Y Q x

[xmesh - | 4
£ | s60_dm
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e In the XMESH module create a BODY command with the keywords GRNO and POINT.

Set GRNO to the stern group number found in the OUTPUT file previously and POINT to
7.

By object Tree
[E] . CaD ;' Zonnections b Optimization

Tvpe N MNarne
4 L) Configurations
FiZonfigurationshf - E:% s60_dm
+ By wflow
M wxmesh
+ My xpan
3 Q Computations & Resulks
b Q) visualization Toolhox

[# Object Editar oA 4 X

E 4 p A x
[body - ] <+
wmesh (%]

B Object Tree Copy [CtrH+C] | B4 4 X
[EI - D ;' Connections D Optimization
Type ) Marne

4 [ Configurations
FConfiqurationshf - 5-_13 sa0_dm
+ Iy wflow
- M xmesh
iy body i
+ ™y xpan
b [ Computations f Results

b ) wisualization Toolbox

[# Object Editar

(E= <« » A0 ox
[Dtvpe v] &+
body [x]
Grno |2 - @ (7]
Fairt 7 i REd

++

e Select SHIPFLOW computation in the object tree and Run the calculations by clicking on
the icon —

>

42(124)



e In the 3DView you can now see that the panellization looks better around the stern.

[@ Docurnentation Browser X |A[| 30Wiew X |l“ SDowerkiew X |E Filevigwer X |@ Tableigwer K]

e Save the project.
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Tutorial 2 part 4 — A mesh refinement study

This is a continuation of the previous tutorial. The purpose with this tutorial is to learn how to refine
the mesh and understanding why it is important.

e Continue from the project in the previous tutorial.

e In Object Tree > Optimization double click on baseline to make it the current design.
Check the lower right corner to see that baseline is set as the current design. Rename the
design “coarse”.

L+ SHIPFLOW - C/FLOWTECH, Training/Tutorial 1 4.fdb"

T Fle CAD Connections | Optiization | Visualzation View Help (7]
ANID O 88 @Akl - A

EY Chject Tres

s« x @ (W) oocumentationbrowser %

(EllE e [ comections | B3 cptaizsion
Tope Name

all coven X [ol overnew X[ Fvner X [0 Tobleviensr X |
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I Desion engres |
4 [ Desigrs a
FDesign 4 [B baseline B
Foesion [ des1
B
=)
[# Chject Edior a4 x
Emar e
[powe gl +|
.
body (] D!
- METRN.§
& baseline v 0 x
[ | baseline a
3 Consols B a4 x
**%INFO comp - Finished results [design: dest] A
=
Y oObject Tree oA 4 X
e T 5
(E1 0 co | B Connections | I3 optinization |
| Type i amme
D Design Engines
4 ﬁ Designs
|FDesign 4 .r.oarse
| FDesign [ dest
[# oObject Editor B oA <X
H 4 p baseline Q0 x
(i) '_coarse ] &

.




e Select “Create New Design from Current Design” from the Optimization menu. Rename it
“medium”.

By object Tree H o4 4 X
(P] M cap L conmections |3 optimization
Type N Marme

D Design Engines

4 [ Designs
FDesign 4 [ coarse
FDesign " desl
FDesign B medium
[/ ©Obiect Editor oA 4 X
= 4 des2 L 0O x

m medium

e In Object Tree > Connections > Configurations > s60 dm > xflow > hull change keyword
Xmdens from coarse to medium.

B Cbject Tree i 4 X

[fj [. CAD Q Cannections D Cpkimization

Tvpe N Mame
P ___ Configurations
FConfigurationshF - Eﬁf s60_dri
= 3 flow
= title
= program
&y wship
& hull
o offset
& prop
&= optim @
+ B vnan
[# Object Editar a4 X
= 4 A 0 x
[sing '] 4
hulltype
Shiptype | Mang - [?]
Higr huall Q (?
ogrp stern [ % FJ
dmdens | medium | [?

e Select SHIPFLOW computation in the object tree and Run the calculations by clicking on
the icon —

>
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e Create another design from the medium design and call it fine
to fine and run SHIPFLOW.

EY Object Tree

P D Zah D Conneckions D opkimization

Type ’ Marne
D Design Engines

4 [T Designs
FDesign A |7 coarse
FDesign Tl dest
FDesign A [ mediom
FDesign E} fine

7 Cbject Editar
= o desz

D fine

. For this design set Xmdens

For double model calculations (no free surface) the integrated pressure force on the hull is zero
according to potential flow theory. Since we are using numerical methods to calculate the pressure
on the hull, the pressure force from XPAN will not be zero, however it is a good measure of how
good your hull panellization is. CXPI is the integrated pressure force from XPAN. It is important

that CXPI is much smaller than the wave resistance CW from XPAN
is also calculated from pressure integration.

with a free surface, since CW

e Check how CXPI varies for different panellizations. CXPI is found in TableViewer tab. You
can see results for different designs by clicking on them in Object Tree > Optimization.

B Object Tree a4 x @ @ ?| Documentation Browser X E‘] 3OView X :‘] FD0veriiew X " Fieviewer X | B Tableviewer X
(P cap | connections | D) Optimization .
e Hatree medium: XPAN [t |
D De:sign Engines 4
4 [ Desig d = T
4 W oarse C B 0.133804
desl
i T 0,0735205
4 [ medium
! 7 WRA 0.105103
FDesign B fine !
B | |owea 0785503
= B 0.634941
= e
-PRISM 0.645589
LCB 0.474442
#  Chbiject Editor a4 ox VB -0,0335746
0.215442
aE 4 medium A i
CP1 -5.28342e-05
miedium CVPI o

CZPI -0.0297927
0.215442

e Save the project.

e Extra exercise: Create more designs and add a free surface. Run and compare CW to CXPI.
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Tutorial 3 part 1 — Importing a command file and running XPAN

The purpose with this part of the tutorial is to show how to import existing SHIPFLOW command
and offset files to create a new project. The command file is a simple configuration for a linear free-
surface computation. It will serve as a starting point for the following tutorial on optimisation.

Import file hamb_tut3 from the directory ..\BasicTraining\Tutorial 3\source\
by selecting File > Import > Configuration(SHIPFLOW)

J» SHIPFLOW - unnamed

File CAD Connections Optimization Visualization View Help (2] [ @ (A 4 @ % | |
Pl ™ open Project Ctrl+0 | (] ; @ 2
VP Open Sample e |

(O] import ¥ [ OpenhURSS (Rhino/3dm)

€ close Project crl+w [T Configuration (SHIPFLOW)

= save Project Ctrl+& [T Results (SHIPFLOW)

Ed save Project as Ciri+shiftes () IGES (Subset)

@) Export » [ Offsets (NAPA/SHIPFLOW)

T T

Save the project e.g. Tutorial 3 1 by selecting File > Save as or click on the icon
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e Check that the XPAN configuration is set to nonlinear and free condition and that the
number of iterations is restricted to 1.

T Fie CADIConnewonsiOpHmizwon visualization View Help [2?)

D0 EBB: D@4 A

@:! CAD Connectiﬂnsfn Optimization RE 4> Q x
Type Name |_xpdb v|+
4 [ configurations
FConfiguratio... - EHE hamb_tut3 control [x]
+ Iy flow Yy —
f <M
s Model [free (2)
- & pan gc  |nonlin | [2)
& control o
o iterati
B tweut
» G Computations & Results

I] File cap Connections}Op'amizauon visualization View Help (2] ) @ H EH O D @ & A
(P) B cap Connections | [3 optimization 1[sh =< p» Q x
Type Name [numb ~| e
4 Q Configurations
FConfiguratio... - B8 hamb_tut3 iterati
+ &y flow
L B e Manit [1 1=]12)

- &% xpan
& control
| iterati
& tweut

b B computations & Results

e Select SHIPFLOW computation in the object tree and Run the calculations by clicking on
the icon

>

T SHBFLOW - Ccourse ravesions 20131t ELETT TN [ETETE
[) fe 00 [Consectons | optmasion viwalaatn iew o (7] IO B W O D@K A PUR L 00
(2} ca0, D coonecions D3 optmammon. (2B 4P o O = | @ (7] ecamenaen sonser, | ol e x| [T Bvoax
Tipe Hme ] - @0
4 ) Conbguratios B (o > @ e .!!r’.! o ¥
Feoafigeratio B8 ham_na = s [ Vot Stte Steed e
-1 XCHAP Restart Option da apTas
L vitial Sluton 4 [ baseiee
- iy & 48 amp tecal .
oy contrel ~ higlonbal rerning WM, o
- et
& wos 7B g
4 I compuatations & Ressts B ]
FahiComputat [ = P
H
@ o = ~ i i
[T ——r—r—— |
SHIFTROW 4.7.03 (GRavisica: 8443 §) B
2 | | - NARNTNGE
, L L 1 * Lubel sames for bull grovps BOT mpecifisd,
© SHIPFLON wAll try to fun OBANY, masual
* man generation mode, ]
« g -]
S +er * If you GnFERd o use mAnuAl LI PETTANGR
+ a4 DOUNT £ XILOWMNTLL command to
et ? = suppress this warning messese L]
NP Teerszion: L =)
T T mm—p———
2% BiF comp : endts request {writng shipllow costrel fle_]
== IHFD SHF Export | processing [exporting 4 object(s]]
L] shytiow proces]
52 B comg + anspabet_si1 P, dsgn t
Basudng
B @0 -s8 8- 080k@a euveannm |l :
— ©basene 0| L kel ystem | G Seaieg: |
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e When the calculations are finished check the results in the FileViewer. A copy of the
command file and the OUTPUT file are available in the tabs and the results summarised in a
table available in the TableViewer tab.

(1) Fte €D [ comecions | Optmastion Viwlzsson view nip (2) ) O @@ QO @8NP P I E L

mg mmnnsﬂm .,r wH 4P omp Qx| m (7] Decur x> w# TableViewer X
Type @el | sl ! o
4 O Coafparaticns. | B comp [ & baselne: XPAN [t
Feonfigurati, - B paeib_tutd | / o
& fiow || XCHAP Restart Option '
5y xmesh | - Lot '
= pan || sl Sohution MIEIRN | B 078012
o conitrol | T LT R
|| Execution settings
=y tterat | 2 014023
= ot || contgurnton | B namb s @ | B |owes o
+ B8 computations & Results | faeis el |= 0.634635
Fshicomputat..  + [ comp | [ o@ CPRISM  0.645828
b Q) Visusiization Toolbax LB 0500753
f,‘;‘a‘;:_“sum Bocisat - 4 4 @ 7 lves  -onzesee
. Is 0.223235
Constrainis 10+ 1@ v 0.00702955
oW 000014408
i @ | EWTwe n.o0n3ezezs
Sref 023235
i @ CrsEK 0052429
CHTRIM 0000107515
Local Execution Settings ®COF 0.522963
7 = M .
Loce! Application | £} shipflowe - (£ o @ [7 Brme.u u.lo:::;
Output Fles C @ |ZSING -0.00236377
ISNGF -0.00237379
I500E  -0.00214567
|Z5MES -0.00258187

e To display the XPAN results select 3DView window tab. In order to modify Visualisations
go to Object Tree > Connections > Computations & Results > comp > XPAN.

IO@NA P WL S——
Qx| @ 7 ocmemmnen e X[ ) e [ puovomer X B piwnones ]

4 D Coshrations b a

]
{
AF~ B A\ -

4 B computations & Resits
Fahfamputat B omp
- xean
Fhetylne + U weve Prafie
I Beration Hestory
Froneiitesh + B Free surfoor
e o B bedy
+ [0 Test Files
[T Tebie Dt
+ ) Vissaizaen Toobax

S E"J ?‘I'L""'IEI"'"““O‘-|

e Select the top view by clicking ”Z” axis and zoom to extent. For clearer view you can switch
off the visibility of the scope with the offset points. The program window should look as
above.

e Save the project.
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Tutorial 3 part 2 — Hydrostatics calculations

e Continue the previous work or open the T 3 1 f.fdb file from
.\BasicTraining\Tutorial 3\T 3 1\. Save the project as Tutorial 3 2.fdb.

e For convenience switch off the visibility of the CFD results by clicking on the icon of Free
surface and Body in the object tree.

[+ SHIPFLOW - Cyfcourse_materials_2013/Tutorials_and_Exercises/Tutorial_3/T_3_2/T_3 2 ffdb*
Fe  CAD | Connections | Optimization  Visualization view Help (70 ) @ & G @ % [ [ A |
(Pl can @ connections |3 optimization *E 4 ) x| @ [P7) nocumentation rowser. %] all 30view % [ Fieviewer. X [ Tableviewer. X

Fanfiguratio. EE hamb_tutd
+ iy flow
+ My amesh
&y xpan
=y control
& rersti
= tweut

“wE By o

FShfComputat. B8 comp

M m

= U Wawe Prefile

1 AN 1 1111 D

e Switch on the offset points visibility.

e Setview to ’Y” and zoom extent. The screen should resemble the one below.

4+ SHIPFLOW - C:feourse_matesials 2013/ Tuterials_and Exercises Tuterial 3T 3 2T 3 2 fidb

Fde CAD | Connections | Optmizstion Vislzation wew Wep 7 1 0 @ & @ % (I ERrAY!
Gl =] vons {3 Optamimsion *EA ® (W7 oscmentston peovmse %] aB 30ven % [ pevewer. X [T Tttt X
—_— i
FEonfgurat s
a
.
7
E
-

g
'
R I T |

=

e Create the hydrostatic configuration and computations by selecting from the menu
Connections > Setups > Hydrostatic.

|+ SHIPFLOW - C/course_materials_2013/Tutorials_and

File CAD Connections Optimization  Visualization

P @ CAD C Imizatinn
E »
Type | ESSEEe @ Hydrostatic
__: Configurations ¥ @ Shipflow
FConfiguratio... B
Q Computations P

[_._: Definitions b
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e Now in the Object Tree you should find the FconfigurationHydro (see Type of the object)
with a default name (casel) in the baseline scope and also FhydroComputation with default
name (caseRun2) in the Computations scope.

J' 4+ SHIPFLOW - C:/course_materials_2013/Tutorials_and_Exe

I-:l File CAD;ConnectionsJ' Optimization  Visualization ~View

(E] . CAD Q Connections D Optimization
Type Name
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FConfiguratio... - EE‘} hamb_tut3
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+ My xmesh
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b O Visualization Toolbox

e Select hydrostatic configuration in the Object Tree and in the Editor give the Lpp = 153.7
and set the Sink to 9.5.

e Add three more Offsetgroups in the hydrostatic configuration by clicking the "+ icon.

‘[a SHIPFLOW - C:/course_materials_2013/Tutorials_and_Exercises/Tutorial_3/T_3_2/T_3_2_ffdb*
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e For each offset group in the hydro configuration set the appropriate offset group from the
SHF Import off file scope as shown in the picture below. To select you can use the drop-
down menu in the OffsetGroup entry.

Iq SHIPFLOW - C:fcourse_materials_2013/Tutorials_and_Exercises/Tutorial_3/T_3_2/T_3 2 f.fdb*
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e Select the Hydrostatic Computations in the Object Tree and run the hydrostatic calculations
by clicking the ”’play” icon. A table with hydrostatic data should be now available in the
TableViewer.
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e Display the 3DOverView window from menu View > Windows > 3DOverView, rotate the
view to look from a side. Now you should see the Sectional Area Curve as below.
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e Save the project.
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Tutorial 3 part 3 — Hull form modification using Lackenby shift

e In this part of the Tutorial a hull modification using the Lackenby shift will be applied to the
main part of the hull.

e Continue the previous work or open the T 3 2 f.fdb file from
.\BasicTraining\Tutorial 3\T 3 2\. Save the project as Tutorial 3 3.fdb.

e Create a Lackenby entity by selecting from the menu CAD > Transformations > Shifts >
Lackenby.

J»+ SHIPFLOW - C/course_materials_2013/Tutorials_and_Exercises/Tutorial_3/T_3 3/T_3 3 f.fdb*
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e In the Object Editor specify the parametres for the Lackenby as follows:
o Lpp=153.7

o DeltaXCB = 0.01 ( this value corresponds to a longitudinal shift of the centre of bouancy
by 1% of Lpp forward)

o Xbeg= 7.0 for the Aftbody

o Xend = 69.5 for the Aftbody

o Xbeg=69.5 for the Forebody
o Xend = 153.7 for the Forebody

o For the SAC the input should be the Sectional Area Curve computed by the Hydro
Computations. This can be extracted by giving the following command:

m  compOl.getSectionalAreaCurve() , where the first part is the name of the Hydro
Computation and the second is the command necessary to extract the SAC from it,
see also picture below.

File | CAD | Connections Optimization Visualization View Help (7] ) @ & @& : O e
Pl cop B conmections D) optimization . o4 Lackenby01 ]
“ [ baselne E lackenbyo1 =)
[ SHF_Emport_off_fil o
% Lackenbyol [ 1

compOl.getSectonalirea

Afthody Delta-Curve
7

69.5

Forebody Delta-Curve

69.5

153.7

e Now the modification will be applied to the offset points and stored in a new offset group
called Image Offset Group.
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e Create the Image Offset Group selecting from the menu CAD > Offsets > Image Offset
Group.

__ File -'_‘AD Connections  Optimization Visualization View Help [? = 9 = E @

ﬂ, B c ptimization =E 4 | Lackenby01 J
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e Rename the newly created ImageOffsetGroup to ’hull” (this name should correspond to the
group in the original offset file that we will modify) and set the parameters as follows:

o As the source take the ’hull” offset group from the original offset file.
o ImageTransformation set to the LackenbyO1. (The Lackenby object created above.)

e Now you can observe in the 3D Overview that there is a new set of offset points on the main
part of the hull that will react on the value of DeltaXCB in the Lackenby object.
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Tutorial 3 part 4 — Optimization of the forebody

In this part of the tutorial an optimization of the forebody with the Lackenby shift will be set up
e Continue the previous work or open the T 3 3 f.fdb file

from ..\BasicTraining\Tutorial 3\T 3 3\. Save the project as Tutorial 3 4.fdb.

e Since the forebody only will be taken into consideration during the optimization the
Lackenby shift will be restricted to that part. The following changes have to be made
compared to the setup from the previous task:

o DeltaXCB = 0.002

o Xbeg = 65.0 for the Aftbody

o Xend = 69.5 for the Aftbody

o TanBeg and TanEnd set to 0 for the Aftbody

1 SHIPFLOW - C:fecxrse_matesials_2013 Tisorisis_and Exarcises/Tutoeial_3/T_3_4/T_3_4_ffabe P e 5 |
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7] b a ,'
B Locmntno: g
e < 3
s e
= &
k
0.002 - ‘
g
Adth -, i
5 f
%]
6.5 8
2]
15,7
Dlsplay Dptions
s
@ - o B v 4 @ L
B baselne | (L [cobalSystem < God Scale; |

e For the optimization process a design variable and parameter will be necessary to control the
process.
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To create a design variable select from the menu Optimization > Design Variable.
Rename it to XCB and set it to -0.003.

—] File [Q\D '| Copnections ~ Qptimization Visualization View Help [2?)
G

Type Name Create New Design From Current Design
4 basefin —
= [x] Design variable
FScope > (@ SHF
FimageOffset... ’\_.'-j hull ¥ Inequality Constraint

FLackenby ﬂ Lack W Equality Constraint

[ ensemble Investigation

3 nelderMeadsimplex

Create a parameter by double clicking the CWTWC value in the Table viewer (If there is no
the XPAN result table in Table Viewer the SHIPFLOW computations have to be

performed).
T e T
'tﬂewumswmzmlmwmrep?“Oau'-"_-eﬁﬁI-III v A

ectons D3 opumzaten, || W 4 b jpm 0 «| @ (7] oocmenaven prowser. * [all 3ovien.  [al] 300wy X [ rtsviwne X |3 mosiaviener x

®
basalng o] e o &  baselne:xpan 2] g Ituwhei compOL: E
> . Vi tydrastatics
b [l SHF_import_off_file 5 3
@] hat General - la . 2 2
A . Lackenbyin =1 LK x 254526 :
FParactter IOF-] A L1E] KimoLz TaT_B FE06 0 4113
FParashter &) wal_owrwe - — - T 00ELe71E %

33116

0634686
1 0645529
0.500753
WCB 00383297
0.22323%
0070958
00114408

0

0.223335
0052420
M 0000107515
0522943
111971

i 00249929
-0.00236377
000237379
000214567
-0.00258187

43170406 -

eV 477939 - -
tere_B 6.23659 0 -0.30%01

150011

rry_F 591589 o L]
stem_T 561004
547151

==* IFO Lockentry01 ; giRender [base dass call] -
=== RO Open project : T_3_3_f [4.175 sec]
e wo Lackenby * doka curve setting [no normalization fctor s set, using factor 1.0]
IFD Lackenby : defs curve setting [no normalization Facior is set, using factor 1.0] £
'“hR’:lndx by : deka curve setting [no normalization factor s set, using factor 1.0] 1
= IFO Lackenby : deks curve setting [no normelization facsor i 561, using facter 1.0]

I

58(124)



group created in the previous part of the tutorial.

e In the offset group assembly the "hull” offset group has to be replaced with the image offset

|+ SHIPFLOW - C:/course_materials_2013/Tutorials_and_Exercises/Tutorial_3/T_3_4/T_3_4_f.fdb*
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e The design variable now has to be inserted in the Lackenby as an input variable. Go to the

Lackenby object in the Object Tree and edit the DeltaXCB. Set it to XCB variable.
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select from the menu Optimization > NelderMeadSimplex
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e To optimize the hull Simplex method will be used. To create engine for this optimization



e The Design Engine now has to configured in the following way:
o Set number of evaluations to 10

o Design Variable: choose XCB and set lower bound to -0.003 and the upper bound to
0.003

o Evaluations: chose CWTWC parameter.

o The rest of parameters is left as default for this exercise but more advanced
configurations are encouraged to e.g. speed up the optimization process.

J+ SHIPFLOW - C:/course_materials_2013/Tutorials_and_Exercises,Tutorial_3/T_3_4/T_3_4_ffdb*
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e Now you can run the optimization by clicking on the ”’play” icon

e When the optimization is finished a tab with the results of the NelderMeadSimplex process
is available.
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You can see the Design Variable and also evaluated parameter values, click on the name at
the top of the table will sort the values.

To create a diagram showing the results click on the new diagram icon — second from the
left in the tab with the results table

5, S pDBEBEERRDFR B x O

and then in the mapping tab select the XCB and CWTWC for x and y axes respectively.
After confirming with OK a new tab with the diagram will appear.

General Mapping ]
Map to Data Source Title Lowser Bound UpperBound AdjustBounds Scale Invert
1 -Aodis &) xca xce -0.004 0.001 E 1618

2 y-Aods K] evalLow  eval_cwTwe  0.0003 0.0007 E 1

3 z-Axds 1
4 Point Size i 0
5 Point Color J if

v Ok Cancel

61(124)



erval_CWTWE

0.0007 A

i
|
0000643
0.000534
|
0.000524
0.000471

0.000414

O.MQSJI

“0.00329 -0.00257 -0.00186 000114 -0.000429 0.000286 0.001

If there is no wave pattern visible in either 3DView or 3DOverview select from the Object
tree Tab Connections | Computation & Results | comp | XPAN and switch visibility
option for Body and Free Surface objects by clicking on their icons in the tree. Then go to
3DView window and rotate the view to see the pattern from above ”Z”.
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e To check the wave pattern for different design variants go to the Object Tree Tab
Optimization and select first variant of the Designs | baseline | NelderMeadSimplex

optimization object. Set the CFD Result to be displayed in 3DView
(P) B crp |Q connections | [3 optimization |

Name

4 D Design Engines
D NelderMeadSimplex
4 l:] Designs
4 . baseline
4 D NelderMeadSimplex_01

-

[[¥" NelderMeadSimplex_01_des0000

[¥" nelderMeadsSimplex_01_des0001
[V nelderMeadsimplex_01_des0n02
[¥" nelderMeadsSimplex_01_des0003
[V nelderMeadsimplex_01_deson04
[V nelderMeadsimplex_01_des0005
[V nelderMeadsimplex_01_des0006
[V nelderMeadsimplex_01_des0007

)N )

e Now lock the view clicking on the small lock icon at the bottom of the screen, now the
mirror image appeared and was locked

e To compare different variants simply select other variant in the Designs tree.
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Important note:

By default the contour plot range is set dynamically for all variants independently and may lead to
difficulties in interpretation of the results. In order to use the same contour plot range a custom
color map has to be created manually. For example in Connections | Results (...) | comp | XPAN |
Free Surface | XPAN_ FreeContours find a Color Map and click “+” icon to add a new color map,
then the range and number of countours can be easily adjusted.
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v £ configurations | © | XPAN_FreeContours @
4 [ Results of NelderMeadSimplex_01... |
FShfcomputat.. - 38 comp LI I
+ [O) Text Files Mapped Data | WaveHeight =@
+ [T] Table Data -
- [ xPan || Dhisions 21 1@
+ [T Reration History | -
FPolyLine + M Wave Profile color tap | () Colorap |- | [# 4= @ [?)
FPanelMesh , :
FContourFlot [l | 22nang
FPanelMesh | -
FContourFlot 4l _3 ColorMap
FHydreCompu... FColorMap |=
| @ | colormMap
|| General
Values -UL.OUS?SSDIQL 0.014736296: | :—?:
Viewser [« (4] i
Labels \
Title | @
Precision 3 = _-’ )
reverseColors ‘?J
Fiip @

e Save the project
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Tutorial 3 part 5 — Creating manual variants of the design

In this part of the tutorial a new variant will be created and an optimization of the forebody with the
Lackenby shift will be carried out for a different ship speed

e Continue the previous work or open the T 3 4 f.fdb file from

..\BasicTraining\Tutorial 3\T 3 4\. Save the project as Tutorial 3 5.fdb.

e First make sure you are working with the baseline variant by double clicking on the baseline
in the Designs in the Object Tree.

e To verify that you are in the baseline variant check the status line at the very bottom of the
program window. Current design should be baseline.

BEssaas 0 80L0a 2 2D @i S
= = e ] 1

e Create a new variant from the baseline by selecting from the menu Optimization > Create
New Design From Current Design

s Sk - C:/course_ma rorials_and_Exe
] File CAD Connections | Optimization | visualization View Help (2] :
(P B cap Q Connections h

Create News Design From Current Design

i gnEngmes m Design Variable
] & nelderMeadsimple
4 [ pesigns W7 Inequality Constraint
4 [B baseline W7 Equality Constraint
4 [ nelderMeadsir
[¥ neldermeac [[3 Ensemble Investigation
[¥1 NelderMear

[ Neldermear [ neldermeadsimplex
[¥ Neldermeat

e A new variant should appear in the Object Tree, here with a default name des1
e This newly created variant became a current one automatically. Now we can edit the
configuration without affecting other variants.
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|+ SHIPFLOW - C:/course_materials_2013/Tutorials_an|

:| File CAD Connections LOptimnzauonJ Visualization

&J h CAD Q Connections D Optimization

-

Type Name

4 [[3 Design Engines
FhelderMead... [ neldermeadsimplex

— 5

4 Designs
FDesign 4 [T baseline
FDesign B des1
FDesign [ NelderMeadSimplex_01

e As an example we will modify the speed and adjust the free surface panellization.

e In the Object Editor set the Fn to 0.28 and decrease number of panels on the free surface in
the longitudinal direction as follows: Stad=33, Stam=69, Stau=25.

e Save the project

] rde cap | conn | optimization Visualization view Help (7)1 @ E M O D @ ¢
(P BB cap B3 connections [ optimization a2 E 4P 0 x
Type Mame [refien =] 4
4 ) configurations
FConfiguratio... + W config wship
FConfiguratio... - B hamb_tut3
Pegsn Speed [0.28] - [-l[7
& title [12000000] - @ (7
& program
& vship
= hull
o5y offsat
& ipos
+ & xmesh
+ 5 xpan
File cAD [ G o view Help 7)) 0 E @ T @ %
(P BB can B connections D3 optimization B EqPp 0 x
Type Name [ prype =] 4
4 L} Configurations
FConfiguratio.. + [H config free [x]
FConfiguratio... B8 hamb_tut3
rocl S Gmo (5 -1 (7
- My xmesh
16 i ?
&5 body e
&5 body st1 1 -@ [z
&5 body
M5 body ofi |02 @ (7
&5 free
+ Iy xpan Nbd2 (4 - (7
4 B computations & Results
- [1.234] -@ 2
FHydroCompu... + 8 compoy
FShfComputat... Ecomp Yazide | -0.6 -9 [?
b Q) Visualization Toolbox
-0.5 -9 7
w |16 -9 2
25 -0 .
1 -9 7
0.012 -9 ?
& -2
33 -9 (2
1 - 9?7
0.012 - (7

#+

e Go back to the Design engine in the Object tree and run the optimization process again
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:| File CAD Connections | Optimization | Visualization

(P)/ B cap |G connections [ optimization
Type Mame

4 [ pesign Engines

FielderMead... D MelderMeadSimplex
4 [7) Designs
FDesign 4 [ baseline
FDesign 2 desa
FDesign b [ MelderMeadSimplex_o1

When the optimization is finished display the diagram with the results and compare it with
the results of the previous optimization, notice that the optimum now is different due to the
Fn difference and some designs were out of the bounds (red markers)

eval_CWTWC

ooz A
0.00271 |
0.00243 |
0.00214|
0.00185 | .
0.00157 |

0.00129 |

-0.00314 -0.00229 -0.00143 -0.000571 0.000286 0.00114 0,002

You can also find the best designs for both speed and compare the resulting free surface
pattern in the 3D View.
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e Save the project and
e Good luck with your own designs!

P PUm L

] - 017 | S R —

4+ BiF comp (_U3_deste7] i

feraon] B i
- 0, e fecter .6] D, b‘

> | |80 -s/es/000H@M ey mE
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Tutorial 3 part 6 — Export of optimized geometry to IGES
«  Continue from the Tutorial 3 part 4 or part 5.

« Import the IGES file t3 6 surface model.igs from the ..\BasicTraining\Tutorial 3\T 3 6
directory.

[Global System] inverted y-

= 17
=i

i = P .OpUn;IzalIor_l. = 1] rite [cap ] @ op visualzation View Help (7)) © &

(Pl @ cao B0 connections D3 optimization | 1 (P DB c Jptimization A H o P [|I6ES Import|HuLL [
a::! = Name (=] Type ~ EScoe splinesurf

[ HuLLMR41_0003 ] e ol p DOl different values [z

FBSplineS: 0004
@ HULLMR41_o004 | i L

FBSplineSurface
FBSplineSurface

.

FesplineSurface + @ HULLMR41_0005 E:ip:::::: & Curves e General :
FBSplinesurface + @ HULLMR41_0006 ) FBSiImESl @ surfaces * @ &-Spiine Surface B +| T
FBSplineSurface + :. HULLMR41_0007 | FaSplinest =
FESplineSurface + |@ HULLMR41_o008 ] Fasplines, (&) Parameters * @ Ruled Surface e R
FBSplineSurface * !. HULLMR41_000% | FBSplineSt
FBSplinesurface + @ HULLMR41_0010 | Fasplines, « Offsets v @ Lofied Surface “ 0 =G
FBSplineSurface . HULLMR42_0001 } FBSplineSt =) Meshes and Solids  » @ surface of Revolution
FBSplineSurface + ! HULLMR42_0002 FaSplineSy rameters ]
FBSplineSurface « @ HULLMR42_0003 ] Faspines, 1> Transformations ¥ o ot Sucface 7 - -
FBSplinesurface + @ HULLMR42_0004 ] FBSplineSurmace— TRL_AUITM =
FBSplinesurface * HULLMR42_0005 | FBSplineSurface ’ HULLM @y Surface Group .
FBSplineSurface + f. HULLMR42_0006 | E::P:::ZE::::: * a :EEMM S ——— FSurfaceGroup
FECpnestrane + (@ noumrez 0007 | Faspliesurface + @ HuLMREZ000Y
FosplineSurface = -—-M;-QEL FBSplineSurface + @ HULLMR42_0010 VR H'
FBSplineSurface + | HULLMR42_0009 FasplineSurface + @ HULLMR3 0001 |
FBSplinesurface + @ HuuMRs2 0010 FESplineSurface + (@ HULLMR43 0002 Col
FBSplineSurface i !—l. HULLMR43_0001 FESplineSurface + |@ HULLMR43_0003 This type groups together a set
FBSplinesurface + | &l HULLMR43_0002 | FBSplinesurface + (@ HULLMR43_0004 of surfaces.
FBSplineSurface + | HULLMR43_0003 ] FBSplineSurface + (@ HULLMR43_0005 | 1t provides export functionality so

i e e that the set of surfaces can be
FBSplinesurface + [ @ HuLMR43_ooo4 | FBSplineSurface i HULLMR43_0006 exported at once. These export
FBSplineSurface * . HULLMR43_0005 | FBSplineSurface + @ HULLMR43_0007 { commands are available by
FBSplinesurface + | FasplineSurface + |@ HULLMR43_0008 selecting the group and entering
FBSplineSurface . FBSplineSurface + @ HULLMR43_0009
FESplIﬂESUI‘fECE + | T c e
FBSplineSurface + |@ HULLMR43_0009
FBSplineSurface * . HULLMR43_0010
FBSplineSurface + @ HULLMR44_0001 ]
FBSplineSurface + @ HULLMR44_0002
FBSplineSurface * iiW;
FBSplineSurface + @ HULLMR44_0004 |
Fasplinesurface -

FScope & [ SHF_Import_off_file
FimageOffset... =) hu

FLackenby E Lackenby01
FParameter K] eval_cwTwe
FParameter [x] xce
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Select the newly created surface group and create a Image Surface Group

ED FiIeConnections Optimization Visualization View Help @ O o o t‘ [E
@i_ B - ization =4 P lgpt Q x|

Type @ scope

© Points 3 @ [grp1 _|

FScope @
FScope ' Curves P file o
FImageOff: ‘ _

Surfaces > ) - l
FLackenby  &-spline Surface 1 | show 332 entries | 2
FParamete

Parameters >
FParamete E] ' Ruled Surface
FSurfaceGy o Offsets » (I Lofted Surface

@ Meshes and Solids » ' Surface of Revolution

g Transformations » a Offset Surface

‘ FSurfaceGroup  F12 ‘ Surface Group

% Image Surface Group

FImageSurfaceGroup

o &y

This type represents an image of
an arbitrary surface group
(serving as source) along with
one or more specified
transformations.

Edit the Image Surface Group object such that the Image transformation is set to your
Lackenby shift

ED File Connections Optimization Visualization View Help @ | O o u @

@. CAD @ Connections |D Dptimization| 1 # = 4 P |ImageSurfaceGro [J x )
Type Mame

4 [® baseline @ | ImagesurfaceGroup01 |
FScope b [ IGES_Import (@) ' '
FScope () SHF_Import_off file General
FImageOffset... hull N
FImageSurfac... ¥ ImagesurfaceGroup01 souree |CE| @
FLackenby g Lackenby01 Image .
FParameter (K] eval_cwTwc Transformation |.Lackenb1,r01| '.| @
FParameter [w] xcB
FSurfaceGroup ‘ grpl Display Options

Color | v| @ /(2
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«  Now if the XCB parameter is modified the hull surface will change according to the
Lackenby transformation. So set it to the value which was the best in the optimization task
and observe the new hull surface.

+ In order to export the new hull select the Image Surface Group object and in the drop down
menu select File | Export | IGES.

l—j EileCognections Optimization  Visualization View Help LEJ ] O B @ bhhda 2 pl
X

—
@ C] Open Project Ctrl+0 (] @ 3D0verView X
Type
[ Open Sample °
FScc ] tmport 4
FScc € Close Project Ctrl+w
FImz
FImz ] save Project Ctri+s
Flac
EPar u Save Project as Ctrl+Shift+5
FPar ’
ESur C] S L k';‘ Export Current Design
5 Connector 4 C] IGES
[T Execute Script [ offsets
[T Panel Mesh
(ﬁ Settings
[T OpenNURBS (Rhina/3dm)
@ s
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Tutorial 4 part 1 — Twin-skeg example — IGES

e Import twinskeg.igs file from Tutorial 4 folder and save the project

| = [rp—
) ] open sample
| Type

] import

") pata Connection

€) Close Project

&4 save Project
H Save Project as

) Export

[ connector

f[_‘ ") Execute Seript
R

d Settings

_I:ID File CAD Connections Optimization Visualization View Help [

e Select all surfaces and create surface group
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PARASOLID
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< () configuration (SHIPFLOW)
» [T Results (SHIPFLOW)
[T offsets (NAPA/SHIPFLOW)
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Type T © Points »
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e Create SHIPFLOW configuration from MENU > Connections > Shipflow.

J; SHIPFLOW - C:fcourse_materials_2013/Tutori:
l-:| File CAD Connections Optimization Visualiz

E Object Tree Hydmstatic B i 4 X
@ .T cAD E Shipflow
Type |

B ’ baseline

Pptimization

e Next configure the SHIPFLOW setup using the following data:

= Lpp=260

« T=15

= iges file as a geometry input (use the created surface group)
= Fn=0.23

= Rn=6.3¢6

= coarse mesh

= xpan calculations only

£ Object Tree W 4 4 x [/ ObjectEditor oA 4 X
(P BB cap Q Connections | [3 Optimization] =4 P» L0 x
Type Name [me v| &
4 EJ Configurations
FConfiguratio... = __ﬁﬂ config offset [x]
- &y flow
: not evaluated > ot
& title Iges = I < B
& program grpl.exportlGES( “tw.igs") - :
& vship =
= hull Lpp |260 -0 (@)
i offset : o
N Zori |15 ¥
£ Object Tree m 4 « x [Z ObjectEditor oA 4 X
[f] - CAD Q Connections D Optimization ﬁ' =E 4 ) A0 x
Type Name [reflen - 4
4 EJ Configurations
FConfiguratio... = @ config vship
- &y sflow _ =
= title Speed |[0.23] -|fn_|~|[2]
& program =
Rn [6300000] = s
& vship 0 <
& hull
e
£ Object Tree B 4 4 x [/ Object Editor a4 X
[f] B co Q Connections |[3 Optimization || B = 4 » Q0 x
Type i Name [sjng ']"‘
4 L) Configurations
FConfiguratio... - 5_’_‘_3 config hulitype
Shiptype [twin -1 (7)
Meshmod xmauto -|(?)
Fsflow 0 ?
- &y xpan ¥mdens | coarse -1 (2
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e Run SHIPFLOW. The program should start the IGES to offset converter first, then compute
the flow around the hull.

MOHAP Hestart Option

Exvcution Settiegs

| Aeims Jf| saeano g

2 leanfy |7

e
e

Yy Eecats - 4 @7
O+ d (k)

X ?

esgee

- bew i
- weebody ILLEDLLEERDTLERRTIRRDT T RN
Lescal Execustion Sottings

o | Chinglo - | [ 4+ @ [7

Crissurse save

SHIPFLOW 5.0.b4 (Rev. 8754
ning XEAN with

]
Busning XP & chres

161203

B Conscle
[CHFLOWTECH/SHIFFLOWS. 0.4~

85_64 Bunshipliow. bat i design baselon]

*** IO comp : finished resukts [design: baselne]

s D@ BW: @8 e dnpm@ii S

B baselne = | | |GlobalSystem v Grd Scabng: 1

e During this run SHIPFLOW first translated the IGES file to an STL file and thereafter
created an offset file that was submitted together with the configuration to the solver. The
process is automatic but it is good to be familiar with the process.

e The directory structure is as follows:

4 | Tutaorial_4
B TA4A1
4 | T42

4 | manual_results

4 | baseline
4 | comp
[ | config_REPORT
| config_RUN_DIR
| input
o in this example the project file called T 4 2.fdb is located in Tutorial 4 folder

o if default names were used for the variant and configuration in the project the
configuration file together with the offset file will be located in folder called comp.

o There SHIPFLOW solver is executed and another subfolder named config RUN_ DIR is
created where temporary solutions are stored.

o Inthe config RUN DIR one can find a config file that contains some additional
informations. The most important for the user is the information about groups that are in
the offset file.
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o The picture below shows the initial configuration as prepared by the GUI:

xflow

title( title = "SHIPFLOW" )

program( xpan )

wship( fn = [0.23], rn = [6300000] )

hull({ twin, xmauto, fsflow, coarse )

offset( iges = "tw.igs", lpp = 260, zori = 15 )
end

Xpan
iterati( maxit = 20 )
parall( nthread = 8 )
end

o The next picture shows the final configuration used in the calculations that includes the
offset group information.

xflo
titl (titl="SHIPFLOW")
prog
vshi

(
(%xpan)
(fn=[0.23],rn=[6.3e+006])
hull (twin, xmau, fsfl, coar,
hlgo="f main",h2go="o0 main",h2gi="i main", fbgo="bulb",
abgo="o0_boss",abgi="1i boss",ogro="aft")
offs (1pp=260, zori=15,ysig=1, xaxd=-1,xori=260,file="../0ff tw")
control (exepath="C:\FLOWTECH\SHIPFLOWS.0.b4-x86 &4\bin\..\\bin/",
runid="config RUN DIR")
end
¥pan
iter (maxi=20)
para (nthr=8)
end
®gri
offs(hlgo="o0 main",hlgi="i main",hlgr="f g main", fbgr="bulb",
abgo="o0_boss",abgi="i boss",ogro="o aft",ogri="i aft")
end

o Note that the offset groups are different in xflow and for xgrid modules, this is due to the
fact that the xmesh and xgrid have different requirements regarding the offset station
arrangements.

o After the initial run from an IGES file one can import the final configuration together
with the offset file into the GUI to save time. This method will be used later in
connection with xchap calculations.
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Tutorial 5 part 1 — Manual offset generation

e Start new project and save it as Tutorial 5 1.
e Import ( menu File > Import > IGES (Subset) )the iges _version_A.igs file from the
directory: ..\BasicTraining\Tutorial_S\source\

J+ SHIPFLOW - unnamed e
File CAD Connections Optimization WVisualzation View Help (7 -7 & & &3 wi o ownifl ow
B yopen Project Crriso ber % | Dependencies. X L,
LE ) Open Sample | 4 (7
(&) wmport * £ ces
[T Data Connection * 2 saT (acs)
) Close Praject Crriew O sTer
T PARASOLID
= save Project Ctri+S =
Ed save Project as Ctri+Shift+S ] 16ES (Subs
[ Export * I Configuration (SHIFFLOW)
= Connector » [T Resules (SHIFFLOW)
# ™ eoecute Serip [T Offsets (NAPASSHIFFLOW)
.

& settings [T ] OpenHURBS (Rhino/3dm)

e Confirm the default settings of the imported iges.

&3 Import IGES a x

IGES-Entities
¥ @ NURBS Surfaces

Default resolution for surfaces (u,v): 2 B2 B
|| convert B-Spline into NURBS oK Cancel

e Rotate the view to see the hull from the side (“Y”) and extend the view, you should see the
picture similar to that below.

o
e N DG EE PN 2 % 7 A °
R N r—— —y ]
g .
’ g
C i
/ o
] H
1
:
% .
o]
B

1GE Impart ; eatty hypw waming [detectsd type 406 it trsspported] s
e D IG5 bnpert ety brpe warming [ detected e 404 in unmspportnd]
=+= IO TGk Gobwl 54c500 ; wnts [dtected milenten] e

s sE S/ D BOKT PECCE DHD ®E
I baselee & | | jilobalystem =] End osieg |
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e In the Object Tree select the BsplineSurface objects that are in the IGES Import scope one
by one and observe that different surface patches are being highlighted.
e Rename the patches using Object Editor using the following names:
o bulb for forward bulb
o stem for the bow overhang
o main for the main part of the hull
o boss for the boss
o stern for stern overhang

" SHIPFLOW - C:/tnap Design, Tutorial_3_A_te_2/T_3_1/T_3_1LIds* =lEix

Fis Edt Creste Inbsgrotion Vieuslzabon Tochars Windows  Heb

INcodd@a@LA@ ([0 1] 8] svevope | ook ~ | | (67 Model Refresh Enabled
i Bedx li@m| e > Srax|il~@= A ~E~ S~

ET- ? | Documertatrtrowser  all 3wdew | b
G
= I8 baseline §
Faope = [ 1GES_Import =
PirSplneSy. LX)
FliSphneSu T
FESpneSy. LE=
FESpneSy. A e E
Firsplne5u A boss 3
W oo =
© & A
&
. »l 1]
) copcedie WX g
| - | IGES_Tmpsort | msin L
rosplineSurfoce | main =
o - y
N >
- Uty
20
3
Plaa Lo
: o =
] =
= Sexton Visuskzstion
> Congole LR 4 :
*** INFO DGES Impuoet ! enitiy bype warnireg [debected bype 406 & al
urspported]
S0 /A In|Be L SO aan|@| )
[ baseline. T | L IGlobal Systemn | = | | Grid Scang: |

e Check the length of the hull with the coordinates display in the top right corner of the 3D
View (available only in the orthogonal views), notice that due to the unit conversion the hull
1s 1000 times too small.

e Select all the surfaces in the tree or on the screen and scale them using the following
command: .scale(1000,1000,1000)

e extend the view to see the whole ship
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i 1000, 1500, 1000)
IGES e IGE5_irpeetmary 15E3_impoststem,|
1GES_frgentlstary [GE5,Jegort]

1>

Save your project
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Tutorial 5 part 2 — Creating and exporting offset data

e Continue the previous work or open the T 4 1 f.fdb file from
.\BasicTraining\Tutorial 4\T 4 1\. Save the project as Tutorial 4 2.fdb.

e Create a scope (selecting from the menu Create > Scope) and rename it to offsets, then
create scopes bulb, boss, main, stem, stern inside the offsets scope.

F] objectTres HadX
-~
=
I R e
e 5 I Mame
©-[P] 132
= [ baseline
opE [ [0 IGES_Import
plinesu.... i A bulb
plinesu... i A main
plinesu.... L B gtem
plinesuy... i pe M sherm
plingsu.... i o M hinss
ope =T offsets
ope - 2 main
ope - [ bulb
ope - [T skem
ope - [0 skern
ope - [0 boss
G- [ Designs
- L) Definitions
B s Administration
Al | i

e Create a plane selecting from the menu Create > Offsets > Plane

TSHIPFLDW - C:/tmp/Design,/Tutorial_3_A_to_Z;T_3_2/T_3_2Zfdb*
File  Edit Integration Viswalization Toolbars Windows Help

J_| 11 GD cope £ A |D |J_| Il |J_| Save Workspace | Defaulk
= object HadX “Dl.v/v’v|gv|av|_
#® Points 4 =
? i 30 |

J_| / QRES b | # | DocurmentationBrowser 1|:| (=10
EE M Surfaces 3 | [Global System]

= inverted y-axis

=

P 3 4

ope [w| Parameters
plinesu...
plinesu... (P Images B
plinesu...
plinesu. .. e s
lineSu. .. Section Gl
5;;3 1 @ P—— N E'[ F ion Group
ope % TransFormations b Rk
ope - FPlane
ope o Offset
ope D P Filz = Offset G & Flane, defined by a base and a normal
ope =) boss et Group ({both given as

- B Designs E Offset Group Assembly Fieckors), as well as its width and height.

M- L Definitions

- o Administration "

e Give it a name xplane and check if the normal is pointing in x direction [1,0,0]. We will use
it later as the cutting plane to create sections.
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[} objectEditor [ PP

|| € » |loffsets|Planen1

FPlane ;.lei."“: - J
I,-General 1
| Base [0,0,0]

Iormal i.[.i._t?_,i_]!
| Length '
| ‘Width .
| Transparency x

Now we will create sections on the main part of the hull. Select all surfaces and create a
Section group from the menu Create > Offsets > Section Group.

" SHIPFLOW - C:/tmp, Design, Tutorial _3_A_to_2/T_3_2/T_3_2.fdb* Sk
Fle Edt Intogration  Visuskzation Toobars  Windows Heb
B0 €y o LAm  |Ie 0l W] oo Jotet I 55 o st o
[ chiecti ——— WadX |lm|aw Jvmavi]v @~ A B=| =
—— & Pants » f—m—mF = £ = -
>, o ? | poamentatkeeroser  all e | ;
LI L N » e ] ‘g
L3 a
?
FSectionGroup B
4 a
Bnmmamm?!ssmm a
one of more given surfaces. An
E OboectEdtor WX arbitrary plane has to be assigred to a
= st the sctions (o]
| 4 b ||IGES_Import |bulb, |IGES_Import |masin... run paralel. A series or & series
] [ parameter
FiSplineSurface = i The section group &
= Geneeal ?
~
|20 |
3 5 |
.‘-.
20
..... 3
= Section
[=] Consols WX
_scabe{ 1000, 1000, 1000) ]
[113E5_Impcet | bad, 1GES_Bmportjmain, [IGES ot [sbem, | =
1685 _Import|stem, |1GES_Importiboss]
|offsatar [33e A |miEm| e lewenaa@ =N

([0 baseline T Joffsets L. |Global System = || Grid Scaling: 1

Select newly created section group and using the Object Editor do the following steps:

o Rename it to section main.

o Put it in the offsets scope.

o Make sure that in the window with Surfaces you have all surfaces that belong to the hull.

o Set the Section Plane to xplane.

o Specify the position giving the x coordinates 3.365,8,13..140,140.202 ,the first and the
last input lies just outside the main part and cuts the overhangs, boss and bulb, the
second, third and fourth input is necessary to create a set of sections from 8 to 140 with
step of 5. As you can see it is possible to give a specific positions separated by commas
and also specify a range by giving first position comma second position double dot last
position.
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o For the time being leave the rest as default.
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e After all the input is given the sections are created, switch of the surface visibility, rotate the
view to look at the sections.
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e In a similar way create the section groups for the rest of hull parts, use the positions:
o bulb: 140.202,141,142..147,147.6
o stem: 140.202,141,142,143,143.5
o stern: -11.5,-9,-7..3,3.365
o boss: 0.26,0.5,1..3,3.365

e All sections are prepared now, your 3D View may look like the one below. Notice that the
distribution is rather coarse. This is however only for this exercise, some more informations
and guidelines about sections will be given at the end of this tutorial.
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#*%%%* Now create the offsets from the sections, first we start with the boss *****
Make boss scope current by clicking on it with the middle mouse button.

Select the section_boss in the Object Tree as shown below, the boss section should become
highlighted in the 3D View
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e Create the offsets now by choosing from the menu Create > Offsets > Offset Group
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e The Offsets for each section on the boss and the Offset Group consisting those offsets were
created.

e The offset group was put in the current scope (|offsets|boss), rename it to boss, this will be
the name in your offset file you will create later.

° Sw1tch off Vlslblhty of all section groups, your screen should look hke the one below:
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e Notice that the boss offset group contains also a part of the hull that is above it, this has to

be removed.
e Seclect the offsets and from console window use command .cutMinMax(2,-1,6.618)
where 2 means direction along z-axis and -1,6.618 is the interval of offsets to be remained

e SHIPFLOW is build in such a way that it accepts only the offsets where the first point
(marked with larger point marker) is at the keel line and therefore one should make sure that
the sections have the right direction.

e If'the point order has to be reversed: Select the Offsets that need to be reordered and type in
the Console the following command: .reverse() and hit return (enter) key. You should see
on the screen that the sections start at the other end of the curve.

e +++++ Next important step is to check the offset stations order. Select the first section
(section001) and observe in the 3D View that it is the tip of the boss
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e Now in the Object tree select the boss OffsetGroup, in the Object Editor check the Entities
window (click on Edit there if necessary). Look at the list and check the first section name.
In this case it is the section001 which was the tip of the boss. In SHIPFLOW we need to
have the offset sections ordered from the bow to the stern, this is not the case here. We will
need to reverse the order.

85(124)



] ObjectTree e dX

l«rim|@
MName I
[ stem
i i~ stem
| B0 boss

S

L

llelslo]elololelelalolalelalslololalsla]olele

B
\. 4

| e
Kl ]
E) objectEditor e dX
| — -
|| 4 » |loffsets|boss|boss

FOffsetGroup  |boss |

General -
Offsets [ 001, o0z, |
# . 003, . 004, |
005, 006, |
007, 008, |
009, 010, |
- 011 - 012,|
013, 014,
" 015] |
Calor [ro— P —— |v‘I @l

Make sure that the boss offset group is selected in the Object Tree and in the Console type
-reverse() and hit return key. Check again the Entities in the offset group, notice that the
section000 is at the end of the list. Now everything is in the right order for the boss.
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e Repeat the steps for other groups (stern, stem, bulb, when you begin with the main part stop
just after you reversed the offset point order and read few additional informations that are
below) starting from the point that starts with ***** when we started creating offsets.

e So now you are at the point where the offset lines start at the keel line and the sections are
ordered in longitudinal direction. Zoom in to see closer the first section at the bow.

e Notice that it looks as if it had two beginnings, it is because there are two lines in fact, we
will now join them together.

e Select the lower part and check the name in the Object Editor (here it is section029) , select
the lower part and check the name in the Object Editor (here it is section030)
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e Now to join them type in the Console the following command:
|offsets|main|section029.attach(|offsets|main|section030)

this means: first line.attach(second_line)

e The lines are now joined but still the upper part remains, delete it.
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Repeat similar steps if you find other “broken” sections.

Now we will even out the sheer line, it is not necessary here but the commands can be useful
in some situations and it is good to know them. Switch on all the offset groups if you
switched them before for some reason.

Set view to “Y” and using the coordinates displayed in the top right corner of the 3D View
check where you like to cut the sheer line, say it is 14.0.

Select all offset groups and use the following command to trim them off:
.cutMinMax(2,-1,14)

this means we cut perpendicular to the “Z” direction (direction 2) and we cut everything
below -1 and above 14
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e To create an assembly of the offset groups make the offsets scope current (clicking with the
middle mouse button) and then select all the offset groups (you can hold the Ctrl key and
select them from the Object Tree) and choose from the menu Create > Offsets > Offset
Group Assembly
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e The offset assembly is now created. Rename it to e.g. off file and check in the Object Editor
that it consists all of the offsets groups (stem, bulb, main, boss, stern) in the Entities.

e This is your offset group assembly that can be used in the further calculations directly or it
can be exported to the offset file.
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e To export the offset file select the offset group assembly and choose from the menu File >
Export > Offsets.
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e Save the project and take a look at the offset file you just created with your favourite text
editor
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Tutorial 5 part 3 — Method for quick offset file generation

To make the offset file quicker you don't have to do it from the beginning for each new hull you
work on. Here an example will be given how to replace the hull lines and keep the same or similar
settings for new offset file.

e Open a new project and import an IGES file from
.\BasicTraining\Tutorial_S\source\
e Rename the surface patches as in the part 1 of this tutorial, remember about the scaling.

(you can also find a project file named T 5 3 B in the same directory, it is the project with

already imported, scaled and renamed patches)

e Save the file as Tutorial 5 3
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e Open another SHIPFLOW 4.0 application and load the result of the part 2 of the tutorial or
the file named T_5 2 f from

.\BasicTraining\Tutorial 5\T 5 2\
e Remove the offsets from all groups, just select and delete.

e Select in the Object Tree the offsets scope as well as the xplane object
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Press Ctrl+C or select the Copy icon in the Object Tree to copy the selected objects

Go to your second SHIPFLOW 4.0 application with the imported Version B of the hull and
paste the objects. Switch on the visibility of the section groups.

The sections with all the settings from the part 1 and 2 of the tutorial are now applied to the
second hull.
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This new hull will probably require some adjustments of the positions and creation and
editing of the offsets but now you know how to do it so go back to the part 2 of the tutorial
if you need some help and create new offset file for this hull.

Good luck
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Tutorial 6 part 1— XBOUND

The purpose with this part of the tutorial is to show how to run XBOUND and make some basic
changes of the XBOUND configuration. The command file is a simple configuration for potential
and boundary layer flow.

e Import configuration file config from the directory ..\BasicTraining\Tutorial_6\source\
by selecting File > Import > Configuration(SHIPFLOW)
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e Save the project e.g. Tutorial 6 1 by selecting File > Save as or click on the icon i

The configuration is set up for a “basic model” solution with XPAN, i.e. it has a horizontal
symmetry plane instead of a free surface. This is sufficient for the purpose of this tutorial.

The configuration is set to run XMESH and XPAN and a command to run XBOUND must be
added. The speed of the ship must also be added. XBOUND requires that the Reynolds number Rn
is set.

e Check that xpan and xbound is selected in Object Tree | Connections | Configurations |
config | xflow | program
J» SHIPFLOW - C:/course_materials_2013/Tutorials_and_Exercises/Tutorial_6/T_6_1.fdb*

File CAD | Connections | Optimization Visualization View Help (2] (] @ (& (4

£ Object Tree oA 4 X 7 Object Editor m oA 4 X
P CAD Q Connections | [ optimization | | # = o ¢
Type MName [mesh Y]cﬂua
4 L) Configurations
FConfiguratio... ; ‘f’_“f config program
- iy xflow 7 3
iy title 0 [’
&% program N6
& vship i =

e Check that the Reynolds number Rn is set to 1.2e7 in Object Tree | Connections |
Configurations | config | xflow | vship

J» SHIPFLOW - C:/course_materials_2013/Tutorials_and_Exercises/Tutorial_6/T_6_1.fdb*
File CAD | Connections | Optimization Visualization View Help (2 ) @ & (4

£ Object Tree B A 4 X [# object Editor H A 4 X
F' B cso B connections | [ optimization | | & = « [
| Type Name [reﬂen ,] o+
| 4 [ configurations
| Feonfiguratio... - 845 config vship

& xflow
® title Speed | [0.2385] «|fn [=|[2

| Rn | [12000000] -1 (2
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e Run the computations.
e Save the project.

The keywords xmesh and xpan can be removed from the program command once the XPAN
solution is computed. The next time XBOUND is run it will read the potential flow solution from
the database files.

e A summary of the results can be found in the TableViewer. Note that the wave resistance is
zero in this case since XPAN was computed without the free surface. The estimated friction
coefficient CF from the boundary layer computation is printed. The reference area Sref from
XPAN should be used for the rescaling of the coefficient, the AREA value is the the part of
the hull that is covered by the streamlines.

5] | ?| Documentation Browser X .‘.ﬂ 300verView X |‘U 3DView X |h‘ FileViewer X |~“' TableViewer X

; @) baseline: XBOUND [t=] &\  baseline: XPAN [r=]
o o
G XCOF 0.535787 LPP 1
[x] TRIMAN 0 B 0.179
- ZSINKF 0 T 0.0662728
- ZSINK 0 WPA 0.144758
@ ZSINKB o CWPA 0.808701
E} Z5INKS i] CB 0.614761
cw 0 CPRISM  0.648212
% Sref 0.229942 LCB 0.509702
CF 0.0031 VCB -0.0289125
AREA 0.107 5 0.225942
' 0.0072928
OPI 4.69752e-05
CYPI 0
CZPI -0.0434082
Sref 0.229942

e The complete configuration for XBOUND and some results can be read in the output file in
the FileViewer

mi} | ? | Documentation Browser X .ﬂ IDCverview X .‘i] 30View X :H" Fileviewer X |EFM TableViewer X |
o | stouterroroutput.redicect ] config| config_ouTeuT

7| sss B m 1Ir eeer FEEF L 00 W W SHIPFLOW-XFLOW
®|s EH I B P E L 0O 0 W W

- 558 HHHH I FEEP FEF L o 0 W w VERSION 5.0.b1

= SH B ® P 3 L 0 0 WWW

+| sss H B III P F LLLL 00 WW 2013-01-11 at 14:33:15
=

B L
= * THIS SOFTWARE IS A LICENSED PRODUCT OF FLOWTECH INTERNATIOMAL RAB, *
@ |* AND MRY ONLY BE USED ACCORDING TO THE TERMS OF THAT LICENSE ON THE ~
* SYSTEM IDENTIFIED IN THE LICENSE AGREEMENT. COPYRIGHT (C) 1990 BY -
* FLOWTECH INTERNATIONAL AB. ALL RIGHTS RESERVED. *

R R R R R R R R L T T T T T P T T T Y

Revision: Rev. 8656

- COMMRNDS AND EEYWORDS FOR XFLOW
Both input and default values are printed

- TITLE

titl = The Hamburg Test Case, T=9.75 m, Tf=9.2 m, Ta=10.3 m

e Hide the offset sections and go to Connections | Configurations & Results | comp | XPAN
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& XBOUND in the ObjectTree to control the visualization of the results.

- Smon - I Tutoriat and Exeresea Toa G/T 6 LT = |
Fie CAD | Connctions | Optmiaton Vsuskzmon vew welp () M1 @ @ @ Il B O D4H A WA
W oio4x [# Objectedeor maax @ (7] cocmemaen beonsr % [ o) a0 x| 4 ® —— —1
| @ W 4 b xran_Bodycontours ] -
A g l = 4
= i [ Qo ¥PAl_Bodylomtours &
4 conliy | : a
= aions kbl || conaeal =
(= &
2 omp | » PressureCotoen @ | 1
() Tobe Dots | u 2 | @ |
=1 Presets ) 4
@ o poiyContoury [ - i
" Potectial Flow Sreariens | ] f

@) & ABOUND_ PotestialFiowStreami. Disphay Optioms

© Vimssara « | [ 10520 -| L2

The next part of the tutorial will show some possibilities for the user to control the distribution of
the potential flow streamlines. In our example we will try to get some additional streamlines on the
side of the ship at midships. This can be done for example by specifying another value of the
ISTART parameter that controls the location of points from which the streamlines are traced (up-
and downstream).
e Create an xbound section in the configuration tree and add a trace command. The default
values for the parameters can be found in the output file from the previous computation.
Change the value of Istart to 50 by adding this change to the trace command.

B Object Tree B 4 <4 x [# objectEditor oA 4 X

LEJ . CAD Q Connections | [ Optimization ) B =E4 Q x
Type ) Name ’group ']+
4

L) configurations
FConfiguratio... - EE‘] config trace [ x]
ﬁgozile Istart |50 - [?

dmy program -+
dmy yship
a5 hull
Iy offset
& ipos
d® priopt

+ M xpan

- &5 xbound
By trace
& inicon

e Delete xmesh and xpan from the program command and re-run XBOUND
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_Iwwm Hiip )

] girnE D@8, WA
£ oneaTree ®aax [#omparmm s <« x @ (37 coommmtoton x [all I ERE T ) x
((Z1B.e0 & coonacioos |3, Gptmaacon]| [ M 4 > 0 %] 4 et eren
Trpe Mame ETE! =]+ |
4 [ configurations | ’
Feonfiguratia... - B8 config trace a
a;m:“ ean (S0 BL-REMEC
& program | * e
& vship —
& bl =]
&5 cifeat
5 ipos =
& priopt L]
-1
- ]
=y trace
My inkcon

e Modify the transverse distribution of starting points at Istart by increasing the distance
between the uppermost streamline and the waterline by changing the parameter Pn from
0.95 to 0.85.

[T] Fie cap | Connectons | Optmizstion Vislization View Wep (7] 1@ G P I W DD @K AW L

1" Object Tree _maax .;/ ObjectEe @ 4 < x [ @Lﬁmw [l sooverion, % | ull s0vew xL;w % |2 Teblmviewsr X
(19.520/ 0 s D] (# 8 4 > 0 5] o | sy
Type Hame |{aroun =] 4 |
4 [ configurations ’
Etorfigratio.. - B conig trace o d
& program | = 1|
& P (o4 o7
= bl | * =]
5y offset -3
& ipos
= peiopt L]
* & gn
-y sbound
= trace
My inicon

e Trace limiting streamlines on the forebody by adding two limit commands to the xbound
section. Set up the parameters required to trace 10 streamlines of 10 stations starting the
tracing at the first station. The first limiting streamline group should start at x/L.=0.09 and
end at 0.11 and the second group from 0.19 to 0.21.

(P can B c D o | ([Em < » 0 x| [EiB.cw0/S comons D opmzsn) [ m 4 » Q. x]
e = SH - [Fr—T
4 [ configurations 4 [ configurations Il
FConfiguratio... - 8 config fimit [x] Fronfiguratio.. - B9 config || fmit [x]
- & ow — - & oflow | =
aa e Graup |1 - @7 aa Wt [| Grew 1 19 @
& program | & program | T =
Statien |10 - (7] || s 10 - 12
a m i o 1 a ‘ﬂ“p | tion o !
& hull sweam (10 |+ @ 7] &5 hul || sreami0 [ @ @)
& ofsn - & offso ; =
& ipos Istort |1 -0 & ipos || st 1 [-] @2
& priopt . & priopt [
v iy xpan 51 o - 9 [? My wpan 51 e - @ (2
-y sbound z = dhound [
& trace sn (o =)@ [ & ace ; Sn 02 [~ (2)
& inicon + & inicon ||
& lmit = limit |

OEB PR DDODONP ¥ L )
E Object Tree W oaax [foem a4 x @ T i-l romcie % 4l 3vew % [m "'a ===
[l c0 ]S covectcrs (D oppmamen]  |(h M 4 > O x| |
2 Hame s ; [
4 [ configarasons B> @ s
— - B contg a
o ow HEHAP Rostart
= e i ]
5 pregram Ttsal Sob Am |
& vahip ~
& bt Sattings
b Condigura B9 . 7] -
& s )
& prospt SPOST o L1
&5 gan Executabl..| = LE
& sbound
Risource
& e Manager 7
&y inicon e
5y hmit
& Constrac{A[AT ] 7
4+ [ computshions & Resuts
putat... Ayecheocous ap (71
™ Update
+ [T Teble Dats Ramevw 5
[T xPAN & XBOUND b'os:.:g ?
s - B3 body Rsut Fil:
il = 7 Powntisl Flow Streamings. Ll Pt
ne = 1% Lmting Streamines Sottings
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e Additional task:
The configuration contains the command prtopt with the keyword strires to create an
additional output file with detailed results from XBOUND. Find this file in the directory
structure of your project, in this case
Tutorial 6 1\manual_results\baseline\comp\config RUN_DIR\config STRLRES. The
first half of the file contains the coordinates, arc-length, speed at the outer edge of the

boundary layer and curvature for each streamline. The last half contains the boundary layer
results along the streamlines.
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Tutorial 7 part 1 — Automatic grid generation with XGRID

The purpose of this tutorial is to demonstrate automatic grid generation with XGRID. Different grid
refinements and simulation requirements will be applied for a container ship. Some basic post-
processing techniques for visualizing the grid and boundary conditions will be demonstrated.

e Import configuration file kcs_import_offset from the shipflow examples directory
by selecting File > Import > Configuration(SHIPFLOW)

J+ SHIPFLOW - unnamed

I'] File | cAD | Connections Optimization Visualization View Help (2] 1 @ & 4 > 1l W @ 4
B ("] Open Project Ctrl+0 ] i ?| Documentation Brov
G : Open Sample ° I
Type -

B0 rreort > () OpennURBS (Rhino/3dm)

© Close Projec Cokw (] Configuration (SHIPFLOW)

[ save Project Ctrl+S ("] Results (SHIPFLOW)

{4 save Project as ctri+shiftess [ IGES (Subset)

) Export » [[] Offsets (NAPA/SHIPFLOW)

T

e Save the project e.g. Tutorial 7 1 by selecting File > Save as or click on the icon A

The configuration is set up to run free surface computation with XPAN on a coarse mesh. Change
the configuration to run all modules with a coarse XGRID grid and zero XCHAP iterations.

e Rename the configuration kcs_import_offset to kes zonal coarse

da sHprLow - unnamed* TSR R TR e T

__' File CAD | Connections | Optimization Visualization view Help (2] [ €@ & &4 @ » |l

£ Object Tree ® 4 4 x [/ Object Editor B oA 4 X |
(P CAD E] Connections | [ Optimization | | & = «
Type Name Ixmesh vl =9

4 [ configurations

FConfiguratio... - B8 kes zonal_coarse
- . SHEF
&y xflow &HH | kcs_zonal_coarse

& title

& program
& vship
= hull

dimy offset

- & xpan
& parall

4 Q Computations & Results

e Select all in Object Tree | Connections | Configurations | kes_zonal offset | xflow |
program. This will make all modules XMESH, XPAN, XBOUND, XGRID, XCHAP run
e Add xgrid in Object Tree | Connections | Configurations | kes_zonal_offset

o Add the size command
o Add Xgdens in the size command and select coarse. XGRID will generate a coarse grid

for the zonal approach
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e Add xchap in Object Tree | Connections | Configurations | kes_zonal_offset
o Add maxit in the control command and make sure it is set to 0
o Add the parallel command
o Add nproc in the parallel command and set it to a suitable number of processes for your
computer, for example 2 on a dual core processor
The configuration is now completed. All SHIPFLOW modules will be run in a sequence in the
zonal approach. The grids densities for XPAN and XGRID are set to coarse to make the

computation faster. XCHAP will only set boundary conditions and create an initial solution since
the number of iterations are set to zero.

e Save the project

e Sclect the Computation object comp in Object Tree | Connections | Computations &
Results

e Press the green start button
e View the execution in the TaskMonitor. It can be opened from the menu View | Windows

pouonaps By | osk | suesson

ot ]
] a
grds I
2
.'_.i"w"v e &
© = I 7]
» [ -0 B
nprse =+
....... " o
2 0T
* o 0
B | comp > @
wap i
viplas max  min  average
E n Sottings
¥ [kes_zenal_conrse
Bleas -| 4 4+ @ (7

[C=/FLOWTECH SHIFFLOWS.0.b4-x86_64/ban/shigfiovebat o
in Gesign basalne]
=== B0 comp : Fnished resolts [desgn: Baseine]

>

© basele | IGlobal System = | Grid Scaeg: 1

It is only the number of iterations for XCHAP that needs to be increased to about 4000 before a
XCHAP computation can be started. However, the grids should be changed to fine to achieve
accurate solutions. This will be left for the reader to exploit. The remaining part of the tutorial will
explain how to visualize the grid and the boundary conditions.

The results are found under the Object Tree | Connections | Computations & Results | comp.
Press (the update icon and) the “+”. The program shows the pressure coefficient on the hull in the
3DOverView window by default. In our case the pressure is zero so the hull is rendered in one
colour. The visualization of the offsets has been turned off in the picture below. The outline of the
XGRID grid has be turned on by activating the Object Tree | Connections | Computations &
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Results | comp | XCHAP | Component Grids | Xgrid_1 | XCHAP_ComponentQOutline tool.

TablaVlewer

1 ® sonentoutine | [S)
+ B kcs_zonal_coarse
= = pisplay Options

B comp

st 1| suesswoo

[ xgrid_1
9 xCHAaP_ComponentOutine
1 XCHAR_BoundasyCorsditions
) XCHAP_ClassificatianPuints
+ [ Body
Combined Grids

1 ®CHAP_ComibinedCut

:
!

eaternal process -

[CH/FLOWTECH/SHIFFLOWS.0

ba-1c36_6:4/biny'shipflove.bat

in design baseling]

1> BE -0 a8,080 L5 @S

[ baseine ™ | |L IGlobalSystem ~| Grid Scaing: 1

The GridSlice tool can be used for inspecting the grid planes in a 3d grid. The tool is created by
selecting the Xgrid 1 object and then selecting Create New in the empty row of the Visualization
widget as shown in the picture below.

Y Object Tree x [/ oObject Editor x |
(P]/ [ cap D Connections [ [ optimization | Xgrid_1 Q x
Type ‘ Name &
— ) _ Visualization
4 L_J Configurations
FConfiguratio... + BHA ks zonal_coarse O X [/ & xcHAP_ComponentOutline
P ions & r -
D Computations & Results 9 ¥ (_J XCHAP_BoundaryConditions =
FShfComputat... - @ comp _
+ [ Text Files (x] [# ) XCHAP_ClassificationPoints
! Table Data @ X [/ = create new
+ [C] XPAN & XBOUND
- O xawe 1 I )
+ [T Tteration History i
- [ Component Grids ﬁ O X
FStructuredM... - [8 Xgrid_1
FGridOutline @ & XCHAP_ComponentOutline ® e &
FshfBoundary... {7) ) XCHAP_BoundaryConditions —
FShfClassifica... (7)) XCHAP_ClassificationPoints
- B Algorithms
FPanelMesh + [ Body
FUnstructured... + Combined Grids | FClipVlume
b Q) visualization Toolbox =
J ) FGridClipping
=
A ] FGridPlansCut
(1] FGridSlices =
[
/ ) FGridSurface
=
il
FlscSurfaces
(1 o

The next step is to select the newly created GridSlices object and “create new” in the empty row in
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the Visualization widget. Choose the FmeshVisualization alternative.

E) Object Tree

m A <4 X [# Object Editor H A <4 X
[P} cap | connections |[(3 optimization ® = 4 ) Gridsliceso1 Q x
Type b Name -
4 l_:]ionfigurations F | Gridsficeso1
FConfiguratio... + E-‘_"ﬂ kcs_zonal_coarse
4 [ computations & Results Slices
| FShfComputat... - comp 0 0 70
+ [T Text Files L D 2)
+ [T Table Data
+ [T XPAN & XBOUND 0 0 48
p— M ?
- [T xcHAP [} —
+ [T Tteration History =
- [ component Grids N 0 0 12 =
FStructuredM... - Xgrid_1 [ o
FGridOutline @ & XcHAP_ComponentOutline
FShfBoundary... () XCHAP_BoundaryConditions Visualization
FShfClassifica... (_; KCHAP_ClassificationPoints o g 7 + create new
FGridslices @ [ Gridsliceso1
FPanelMesh + B2 Body
FUnstructured... + [) Combined Grids
Q) Visualization Toolbox L
© 8 —— D)
R Q x
-

2D Visualizations

FContourPlot E|

FhMeshVisualization

20 0

FvectorVisuzlization S

Grid planes in the three parametric directions L, M, N can be activated in the editor. The planes can
be shifted in the corresponding parametric direction by moving the slider or entering the value. Try
to change the location of the grid plane and zoom in to inspect the grid.

[# Object Editor a4 x B @[:, Documentation Browser X | all 3Dview X |.n] IDOverView X |"‘ FileViewer X

& H 4 P Gridshices0l Q x -
4
1 | Gridshicesol a
Slhices &
L] 0 70
?
- 2} |
]
(1] a 48 E
R 4 D 7] 2
-~ nD 0 2 5,
Visualization
© X [/ @ Meshvisualization
QX (/
) — - —| €103
= Console oA o4 X

preparaticn of shipflow process] -
=== INFO comp : running external process
[C:/FLOWTECH/SHIPFLOWS.0.b4-
86_64/bin/shipflowe.bat in design baseline]

*== INFO comp : finished results [design: baseline] |

|>



The boundary conditions can be visualized with the XCHAP_ BoundaryConditions tool which can
be found in XCHAP | Component Grids | Xgrid_1 in this case. Activate the tool with the round
button in the Object Tree. Press the text part to show the editor. Select for example the Noslip, Slip
and Inflow boundary conditions. A coloured sphere is then displayed at the centre of each boundary
cell face.
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Automatic grid generation — FINE, MEDIUM and COARSE grids

A coarse grid was used in the example above. This type of grids yields a too low grid resolution for
normal purposes. The grid density can easily be increase by using the FINE or MEDIUM options in
the XGRID command SIZE.

In the following we will compute several grids of varying grid density and types. To make the
exercises quicker to execute the configurations are limited to only run XGRID. The results will not
contain any flow solution or boundary conditions in this case and thus only the visualization tools
for displaying grids can be used.

e Close any projects in the GUL

e Import configuration file kcs_import offset from the shipflow examples directory
e Change the configuration to just run XGRID with the selected grid density
o Select only xgrid in xflow | program
o Remove the xpan configuration section
o Add a configuration for XGRID
o Add the size command and set xgdens to coarse
o Add a configuration for XPOST
o Add the control command and set onoff to off
e Save the project and run SHIPFLOW
e Toggle the Object Tree | Connections | Computations & Results | comp | XCHAP |
Component Grids | Xgrid_1 | XCHAP_ComponentOutline tool active
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File CAD | Connections | Optimization Visualization view Help (21 1 @ EH > 11 B

4 Object Editor a4 X

E)= « Q x
:xmesh

BEs

% kcs_import_offset program
oy flow
5 title (< RES
iy =
o5 program —
& vship Q
& hull | || globai -
o=y offset
= xgrid
& size
& post
=y control

hxonseq IE auessued

size

4 [ computatio
LK
E# comp
) Text control
) XCHAF
" off
Combined Grids

auowpsel B9 | esuonsaes Iy

(53 xarid hull grid
@ (& XCHAP_Component0...
) XCHAP_BoundaryCon...

) XCHAP_Classification... B Consale N ok "d
e vikAppendFilter(D00000001FRADBED) has  » oy
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BEess

¥ @O « @ &» & »
B basefine ™ | [L |Global System *| Grid Scaling: 1

e Create also a GridSlice visualizer as describe in the previous section

Next we will compute a finer grid for comparison. The easiest way to do this is to first create a new
Design and then change the grid density. The grids can be compared afterwards using for example
the GridSlice tools.

e First create a design variant from menu Optimization > Create New Design From
Current Design and name it e.g. zonal fine

e Next change to fine grid on the size command for XGRID

e Select the comp object and run SHIPFLOW

e Afterwards you should be able to compare the grid surfaces on the hull side by side with the
GridSlice tool

|- SHIPFLOW - Eytraining/xchap g
[F] Fie can conmections Optimization | Visualizabion View Help |7 e om0 @ % v A
# Object Edec m [_@.] 7 Documnestation Browser X | all . apview. .| all
o | [E]lm < w0 Minor: [¥] Scolng: 10 d 0.0 dy: 00 dz: 0.0 zenelfine
medium

baseling
B zonal_fine

i | surasnco g

| ¥
{
g
g

=

Automatic grid generation — Global approach

XGRID can generate a grid starting upstream and ending downstream of the ship. This is simply
done by adding the keyword GLOBAL in the XGRID command SIZE.
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We start out by importing the same configuration file as in the previous example. Changes are then
applied to run only XGRID with necessary modifications.

e Close any projects in the GUI.

e Import configuration file kcs _import offset from the shipflow examples directory
e Change the configuration to just run XGRID with the selected grid density
o Select only xgrid in xflow | program
o Remove the xpan configuration section
o Add a configuration for XGRID
o Add the size command and set xgdens to coarse
o Add the keyword global to the size command
o Add a configuration for XPOST
o Add the control command and set onoff to off
e Save the project and run SHIPFLOW
e Toggle the Object Tree | Connections | Computations & Results | comp | XCHAP |
Component Grids | Xgrid 1| XCHAP ComponentQutline tool active

J« SHIPFLOW - Eﬂrainim:mnd_?,],_glml.w
File CAD | Connections | Optimization Wisuslizaion  View

| wp OO EBI> NN

= m (W

(]

L [Global System = | Grid Scaling: 1

e Create also a GridSlice visualizer as describe in the previous section

Automatic grid generation — One and two sides

Both side of the ship must be gridded when the flow is asymmetric. This is the case in for example
single screw propeller or manoeuvring simulations. XGRID will mirror the grid when asymmetry is
specified in the XFLOW section of the configuration.

We start out by importing the same configuration file as in the previous example. Changes are then
applied to run only XGRID with necessary modifications. Alternatively, you can continue working
with the previous example and apply the modification to the current configuration.

e Close any projects in the GUI.

e Import configuration file kcs_import offset from the shipflow examples directory
e Change the configuration to just run XGRID with the selected grid density
o Select all in xflow | program
o Add the symmetry command in the xflow section and add the symmetry list from which
the nosym option can be selected
o Add a configuration for XGRID
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Add the size command and set xgdens to coarse
Add a configuration for XCHAP and set control | maxit=0
Add a configuration for XPOST
o Add the control command and set onoff to off
e Save the project and run SHIPFLOW
e Toggle the Object Tree | Connections | Computations & Results | comp | XCHAP |
Component Grids | Xgrid 1| XCHAP ComponentQOutline tool active

4+ SHIPFLOW - Eﬂlaini:ﬂ&hapﬁutarial_?_l_l ‘b fdb*
File CAD | Connections | Optimization Visuslzation View Help (7] [ @ G & > 1l W

L # Object Ed
tians [3 optimization [E]m « Yo |

O O O

B kes_import_offsat
= dow
=y title

Combined Grids

o JA S, DBEB » @ » &

B baseine T | - |Global System - Grid Scalng: 1

e Create also a GridSlice visualizer as describe in the previous section
Optional exercise: Boundary conditions on the folded surface.

The purpose with this optional exercise is to demonstrate how the boundary conditions are set when
the grid is mirrored. The part below the singularity line in the y=0 plane will become an internal
grid surface and needs no boundary conditions. However, the part above the singularity line is a
folded boundary surface. Two neighbouring cells on each side of the y=0 plane have a common cell
face where the flow should pass through as if it was an internal cell face. XCHAP will mark these
faces as internal.

XCHAP computes the boundary conditions and needs to be run for at least zero iterations before it
can be visualized. XPAN and XBOUND must also be run when we use the zonal approach. We will
import the same configuration as above and modify it so all modules will be run with coarse grids.

e Import configuration file kcs import offset from the shipflow examples directory.
(Alternatively you can continue from the project Tutorial 7 1.)

e Save the project e.g. Tutorial 7 1 zonal 2sides by selecting File > Save as or i click
on the icon

The configuration is set up to run free surface computation with XPAN on a coarse mesh. Change
the configuration to run all modules with a coarse XGRID grid and zero XCHAP iterations.

e Rename the configuration kes import offset to kes zonal 2sides
e Select all in Object Tree | Connections | Configurations | kes_zonal_offset | xflow |
program. This will make all modules XMESH, XPAN, XBOUND, XGRID, XCHAP run
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e Add the symmetry command in the xflow section and add the symmetry list from which the
nosym option can be selected
e Add xgrid in Object Tree | Connections | Configurations | kcs_zonal_offset
o Add the size command
o Add Xgdens in the size command and select coarse. XGRID will generate a coarse grid
for the zonal approach
e Add xchap in Object Tree | Connections | Configurations | kes_zonal_offset
o Add maxit in the control command and make sure it is set to 0
o Add the parallel command
o Add nthreads in the parallel command and set it to a suitable number of threads for your
computer, for example 2 on a dual core processor
e Save the project and run the computation
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expertDpion

& (5 ¥CHAP_Componentd.
@/ XCHAP_BoundaryCon... |
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B baseline o | - |Global System = Grid Scaleng: 1

Use for example a GridSlice tool to display the surface grid and the folded surface. Show noslip and
interior boundary conditions with the XCHAP BoundaryCondition tool.

Note that XPAN and XBOUND ignores the nosym command in Automatic Mode. This is indicated
by the warning message:
*#% XFLOW WARNING: XZ-SYMMETRY IS ENFORCED FOR STANDARD CASES

Unsymmetric cases must be set up in Manual Mode for XPAN and XBOUND. The flow at the inlet
that is needed by XCHAP in the zonal approached is mirrored.

Automatic grid generation — Wet transom grid

Hulls with a large submerged transom needs special treatment to avoid poor grid quality. The
normal XGRID grid would make a sudden large jump from the hull to the free surface which leads
to a poor quality of the grid. A special component grid can be made that fills the domain from the

transom and downstream of the ship. The hull grid will leave the hull surface and follow the outer
boundary of the transom grid.

To illustrate this we will create a new configuration of the container ship with the draft is increased
to 14.0 meters to create a large submerged transom.

e Import configuration file kcs import offset from the shipflow examples directory
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e Change the configuration to just run XGRID with the selected grid density
o Select all in xflow | program

o Add the keyword wtransom in the xflow hull command

o Add a configuration for XGRID

o Add the size command and set xgdens to coarse

o Add a configuration for XCHAP and set control | maxit=0

o Add a configuration for XPOST

o Add the control command and set onoff to off

Save the project and run SHIPFLOW

wp 2 O @dE IR
# Object Edeor a4

L
ng al+

hulltype

Note that two grids were created in XGRID, the Xgrid 1 and the Xgrid transom 1. You can see
this under XCHAP | Components Grids in the Object tree. Two GridSlice tools have created in the
picture above to visualize the grids.
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Tutorial 7 part 2 — Automatic grid generation for Twin-skeg hulls

This tutorial requires basic knowledge of the xchap and xgrid as well as post-processing features of
SHIPFLOW.

The first task is to add default coarse grid setup for xgrid and start the case with zero iterations.

ZONAL

Import the IGES file twinskeg igs.igs from the example folder. Use “IGES(Subset,
Deprecated).

Make a surface group

Import the configuration file twinskeg import IGES from the example folder.
Delete the filename xflow | offset | iges and drag the surface group there.

Export an IGES(Subset, Deprecated) from the group

Change the program to all in xflow

Change number of XPAN iterations to 1.

Add XGRID module configuration and set the grid size to coarse and delete global

Add XCHAP module configuration and set number of iterations to zero in control command

£ Object Tree 4 X # Object Editor I A 4 X

(P) B cap l_._: Connections | [ optimization .-; | O x
Type ) Name ;[glohal ) -.J <k

4 L) Configurations

&= flow
& title HOE oar i <Nk
& program
& vship
& hull
& offset
- & xpan

FConfiguratio... - BHA config size [x)
?

& iterati
& parall |
- @y xgrid & R

M size =
- & xchap :|gr|ds b | +

M control

b Q Computations & Results control

b Q) Visualization Toolbox Start | start i |

Maxit |0 - Q (2

Start the computations and display TaskMonitor window.
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e The XPAN results can be visualised in 3DView window and the XCHAP results can be
visualised in 3DOverView window by default.

GLOBAL

e Create a new variant in your project from menu Optimization > Create New Design from
Current Design and name it “global”

‘{A SHIPFLOW - C:/course_materials_2013/Tutorials_and_Exercises/Tutoriz
Il Fle caD | Connections Optimization Visualization View Help |2
&) Object Tree D Create New Design From Current Design
P D CAD D Connections
Type A Name [E] Design Variable

b [ Configu ¥ Inequality Constraint

4 B3 comput I’ Equality Constraint
FShfComputat... + @ com

b Q) visualiz [:J Ensemble Investigation

[:J NelderMeadSimplex

e The global calculations of twinskeg hulls can be executed by adding the “global” keyword
to the size command in XGRID module.
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B9 Object Tree B 4o « x [/ Object Editor B4 4 X
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b Q) Visualization Toolbox
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e Run the case

e When the calculation is finished display the component grid outlines to see the flow domain.
Note that there are aft-body and fore-body grids.
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e Save the project.
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Tutorial 7 part 3 — Viscous free-surface

This tutorial requires basic knowledge of the xchap and xgrid as well as post-processing features of
SHIPFLOW.

1. Import configuration file ath_vof tut from the examples folder and save the project.

|+ SHIPFLOW - unnamed

File CAD Connections Optimization Visualization View Help (2 1 @ A 4 > 1l W @ 4
&) D Open Project Ctrl+0 Intation Browser X ]‘D 3DView
)
= [T open Sample
Type
& import ¥ [0 16es (Subset)
9 Close Project Ctrl+w
D Configuration (SHIPFLOW)
d Save Project Ctri+S D Results (SHIPFLOW)
4 save Project as CShift+S = offsets (NAPA/SHIPFLOW)
) Export »
") OpenhURBS (Rhino/3dm)
5+ Connector > T

2. Note that this configuration is very similar to a regular double model case.

3. Add VOF keyword in the hull command in xflow module to trigger vof computations.

J' + SHIPFLOW - C:fcourse_materials_2013/Tutorials_and_Exercises/Tutorial _7/T_7_3/T
I-:I File CAD Connectinns; Optimization Visualization View Help (2] [] @ |

59 Object Tree B Ao 4 x [/ Object Editor B A 4 X
LEJ D CAD Q Connections | [ Optimization‘ "= 4 L Q x
Type Name lsmg v]+
4 l___iiunfiguratiuns
FConfiguratio... - BHE ath_dm_tut hulltype
- iy flow - -
= title Shiptype | mono :
&% program
?
5 vehip Higr athena 0 [?
Vof xNE
& xgrid Wtran Q7
+ My xchap
4 Q Computations & Results
FShfComputat... @ comp

4. Set number of XCHAP iterations to 500.

5. Run this case. It will take about 10 minutes to finish this computation.
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6. When the calculation is completed, display the free-surface and mirror the data set. The
wave pattern should be now clearly visible. Note that this is an extremely coarse grid and
for commercial work it is advised to use the grid size set to at least medium.

[_ll Documentation Browser X |Aﬂ 3pview X | all 300verview x |"‘ i X |EI!. X ]
i Mirror: [¥| Scaling: 1.0 dx: 0.0 dy: 0.0 dz: 0.0 vof U | wof

W
RN

@B e vAE AL DBBABTL DA S ann @ Q
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Tutorial 7 part 4 — XGRID manual control

The following part of the tutorial will show how the number of cells and the distribution can be
controlled in XGRID. The KCS container ship will be used in this exercise. First we will create a
global grid and after that a grid for the zonal approach.

Create a global grid with 153x31x65 cells in the longitudinal, circumferential and normal
directions, respectively. Place the inlet at x=-0.5 and the outlet at x=1.5. Concentrate cells in the
regions around the stem (-0.1 <x <0.2) and in the stern (0.8 <x < 1.0). The exact distribution of
cells in the x-direction is left to the user, but use approximately one third of the cells for the
midship, one tenth upstream and one tenth downstream the ship. The remaining 50% of the cells are

NW NA NM NF NU
T . —

= 4

XEND XAPD XAPU XFPD XFPU XSTART

used to resolve the fore and aftbody.

e Import configuration file kcs_import offset from the shipflow examples directory
e Change the configuration to just run XGRID with the selected grid density
o Select only xgrid in xflow | program
o Remove the xpan configuration section
o Add a configuration for XGRID
m  Add the size command and set etamax=32 and zetamax=66
m  Add the xdistribution command and set the values for xtart, xend, nu, nf, nm, na, nw,
xfpu, xfpd, xapu and xapd according to the recommendations above
o Add a configuration for XPOST
o Add the control command and set onoff to off
e Save the project and run SHIPFLOW

ining/xchapTutorial_7_1_global-manual fdb!
nections | Optimization Visuslzaton View Hep (71 T QD G E 11 B
* Ohiect £

Combined Grids
Body
5 a1

@ [ XCHAP_ComponentDutine0

@ [T cridsices

0 00000O0CO0O0OGO0CO0
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e Toggle the Object Tree | Connections | Computations & Results | comp | XCHAP |
Component Grids | Xgrid_1 | XCHAP_ComponentQOutline tool active
e Create also a GridSlice visualizer as describe in the previous section

In the next exercise we create a grid of the same grid density but for the zonal approach. Let the
grid start at midship.

e Create a new design variant in the current project

e Modify the xdistribution command to create the zonal grid. Move the xstart to 0.5 and
remove the nf, nf, xfpu and xfpd parameters. Change nm about half of its previous value

e Save the project and run SHIPFLOW

5 g hull gid
@ @ xoHAP_ComponentOuting

0000000

OB EOLDa Beee -
Bdes1 B | L |Global Systesm = Grid Scaling: 1
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Tutorial 7 part 5 — XGRID manual control — VOF cases

Import kes_vof def example SHIPFLOW configuration from /SHIPLFOW6.x.x/examples directory
and thereafter save the project.

|+ SHIPFLOW - unnamed

File CAD Connections Optimization Visualization View Help (2] (1 €@ & 4 » 1l W ] ¢
2 (") Open Project Ctrl+0 ?| Documentation Browser X |‘
f’ r] Open Sample
Type

O mport » [ OpenhURBS (Rhino/3dm)

€© Close Project Ctri+w (T Configuration (SHIPFLOW)

[ save Project Crl+S [T Results (SHIPFLOW)

|24 save Project as Ctrl+shift+s () IGES (Subset)

) Export » [ Offsets (NAPA/SHIPFLOW)

5 Connector »

[T Execute Script
CP:] Settings
@) exit

In the Object Tree in Connections | Configurations | kes_vof_def | xflow | hull you can see the
vof keyword which will trigger the vof computations. For many cases this is sufficient input for
SHIPFLOW to run this type of cases. However, there is more input that should be known to the
user in order to perform vof computations for various types of hulls.

1~ SHIPFLOW - C/_WORK/VOF -example-manual/kes_vot fdbt = |
Fde CAD | Connemons | Optimenion Veuskzaton iew Mep (7] ) € G G 0 W @ ¥ A ®
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o e o 7
g = ot :
o S
=N 2
- N (%]
1]
=

s oy s Pl rooeme e dhos]
==+ WA FaatireParses = Visrrang i NCHAP froe [End of bne expected. Bxn dats will by
ignared] -
> PR s8as08 0D QEUU AN @MW
B baseline = | . |Ghobal System  ~ Grd Scalng: 1
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Run it for 0 iterations and display surface mesh on the hull and transom
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Looking on the surface mesh from a side one can see that there is a band of finer cells in vertical
direction around the air-water interface. The number of cells in the girthwise direction can be set
under the lower face of the refined region, in the refined region and above it using UETAMAX,
AETAMAX, IMAXF and ETAMAX. The refinement dimension can be set using HUND and
HABO to give non-dimensional distances from the still water plane in vertical direction.

Deck level v
<
>
<
=
m

HABO
=
f Still water plane g
v HUND =

AETAMAX

UETAMAX
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HUND The non-dimensional z-coordinate of the lower grid plane of the refined free
surface interface. Default valueis -0.005.

HABO The non-dimensional z-coordinate of the higher grid plane of the refined free
surface interface. Default value is 0.015.

UETAMAX Number of planes in the circumferential direction up to HUND location. See
section XDISTR for more information.

AETAMAX Number of planes in the circumferential direction up to HABO location. See
section XDISTR for more information.

JMAXF Number of planes in the circumferential direction up to the deck location. See
section XDISTR for more information.

The bow singularity has to be located below the HUND. For hulls without bulbous bow the
singularity line may need to be specified manually e.g.: singul( bow, xyzfwd = [0.025,0,-0.0263] ),
see ath_vof def example.

Deck level
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x

Still water plane
w HUND

Il
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AR NN
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H LI

=
=
—] —
=

\

Bow singularity line

Now try to set the HABO and number of cells in girthwise direction to cover waves that are higher
and keep similar cell size in the free-surface refinement band.
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Tutorial 7 part 6: XCHAP post-processing

The purpose of this tutorial is to show some visualizations for XCHAP. Precomputed data sets are
used throughout the tutorial. These can be found on the course DVD.

Cutting plane, contour and vector plots.

e Import CGNS file kcs_import IGES zonal from the course DVD. You find the import
option in the menu File | Import | Results (SHIPFLOW)
e Save as a project when you are asked. (It's not mandatory for post-processing purposes)

Depending on the content in the CGNS file XCHAP results are displayed in the 3DOverView
window and XPAN/XBOUND results in the 3dView window by default. The command file and
output file are read when available. The force logs will also be imported when the log file is found.

We will start looking at the visualizations of the XCHAP results. Contours of Cp on the hull surface
and wake fraction in the propeller disk are displayed by default when available.

Display a legend:
e Select Body | XCHAP_ BodyContours
e Open General
e Add a color map, press the “+”

Cut the grid and show contours
e Open Combined Grids | XCHAP_CombinedCut | XCHAP_CombinedCutContours
Activate visualization
Select mapped data “VelocityX”
(Add a legend, move it in the y-direction to Y=0)

Move the cutting plane to the propeller location
Add one cutting plane at 0.1*230

Add one more plane at 0.2*230

Switch to Colored Isolines

Choose isolines from -1.0 to 0.0 with 0.1 increments

Display velocity vectors
e Hide the propeller contours

e Keep the cut in the propeller plane and remove the other two
e Change view so the hull is shown from behind (-x)

e Choose “Black Isolines on Colored Surface” for the CombinedCutContours
e Select XCHAP CombinedCut and add a VectorVisualization
e Change the following in the VectorVIsualization editor:

e Vector Field Type: Tangential to Surface”

e Minimum Vaector Distance to 0.2

e Length Scale to 2

e Arrow Type to Arrow

e Vector Color to Black

°

Mirror the picture

118(124)



e Open Visualization Toolbox and hide the PressureCoefficient legend

Display velocity vectors on the hull surface

Hide all visualizations but Body | XCHAP_Body_Contours

Select Body and create a new VectorVisualization tool

[ ]
e Change the Length Scale to 20, the Arrow Type to Arrow and set the Vector Color to Black
[ ]

Zoom in close to the stern

4 x

4 B computations & Results

B kes_import_IGES_zonal

ED sody
@ () XCHAP_BodyConto..
@ ) vectorVisualization02
[53 Comnbined Grids

FressureCosfficsent
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€ xB0UND_Potentialiowstres...
1) CHAP_BoundaryCondtions
) XCHAP_ClassificationPoints
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e Try also to use a Constant Length for the vectors and apply a suitable Length Scale
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Trace and display streamlines

Turn off XCHAP_VectorVisualization

Activate XCHAP_PropellerContours and XCHAP_ BodyContours

Select Component Grids | XGRID 1 and create a Streamlines tool

Set Seed Points to [4.1,-1,-6] and the Number of Streamlines Per Point to 25 and the

e Set the Scale Factor to 0.5 in the Display Options

Visualize the convergence history of XCHAP.

e First open the PlotViewer from the View | Windows |menu.

# Object Edtn
| & W 4 > xCHAP Merationkistory 4 ) x| o

XCHAP_IterationHistory

Visuakzation

haasi 1| sueaneo g
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oO®X /

s
H
q
&
&
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e Next open the Computations & Results | kes_import IGES zonal | XCHAP | Iteration
History | Fx_p and toggle it on. This quantity is the integrated pressure force in the x-
direction and is the most suitable quantity to judge the convergence of the computation. The
notations of the integrated forces and moments are F=force, M=moment, p=pressure,
f=friction and x,y,z are the directions.
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Visualization VOF

This tutorial will show how to visualize the free surface and wave cuts for a viscous free surface
solution from XCHAP. The result files are call named kes_vof def and can be found on the course
DVD. This computation is made with a very coarse grid (xchap|size(VCOARSE)).

Wave contours
e Open a new session or close the current.
e Import the solution by selecting File | Import | Results (SHIPFLOW) in the menu. Open
the kes_vof def from the course DVD.
e The wave pattern is displayed by default in the 3DOverview window. Select a top view
e Sclect the Computations & Results | kes_vof def | XCHAP | Free Surface |
XCHAP FreeContours in the object tree and change the number of Divisions to 25.

-0.0059263088,

0.0087915349: 25

e Create also a legend by adding a Color Map in the General section

Wave cuts
e Create a PlaneCut in the Free Surface object and set the Y-value to -0.1
e Create a 2DPlotCurve in the new PlaneCut object
e Create a 2Dplot in the 2DPlotCurve object
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Open the the PlotViewer window from the Menu View | Windows | PlotViewer which
shows the wave cut at Y=-0.1
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Add a series of of Y-positions -0.1,-0.2,-0.3 in the PlaneCut tool

Ll . |Global System * | Grid Scaling: 1
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Tutorial 7 part 7 — XCHAP Rudder

The following part of the tutorial shows a simple example of a set up for a ship with a rudder. The

hull grid is made very coarse to simplify the execution of the tutorial. A real case must be run with a
finer grid.

e Import configuration file hamb rudd from the shipflow examples directory
e Change the following in the XCHAP section

o Remove the ACTUATOR command

o Set the number of iterations to zero
e Change the following in the XFLOW section

o Add an ID to the RUDDER command and assign it the name “Rudder”
e Study the parameters for the rudder
e Check that the SYMMETRY is set to NOSYM
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e Run XCHAP and observe the output

XCHAP was run with the maximum number of iterations set to zero. The program exited after the
grids, the overlapping grid classification and the initial flow field were computed. The number of

discretization, interpolation and outside cells are printed. We can see that in this case about 28000
cells were used for interpolation between the grids, 8000 cells are located inside the rudder or ship
and the remaining 400000 cells were used for the discretization.

Next we will see how the classification can be visualized in the different component grids.

e Seclect Object Tree | Connections | Computations & Results | comp | XCHAP |
Component Grids | Xgrid_1 | XCHAP_ClassificationPoints and activate first the
interpolation points. Cells in the hull grid close to the rudder are all classified as
interpolation points.

e Next activate the outside points and change the view angle so that you can look inside the
rudder from above. Cells in the hull grid inside the rudder are marked as outside cells.
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This tutorial gives a first impression on overlapping grids and how it is used to set up complexed

geometries. More information on appendages and overlapping grids can be found in the
SHIPFLOW Design Tutorials — Advanced.
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