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Introduction to SHIPFLOW-FRIENDSHIP DESIGN environment

«  First start of the SHIPFLOW Design application (Windows OS)

START > All Programs > FLOWTECH > SHIPFLOW x.x.xx > Shipflow Design

| Workspaces |

|Menu |

n

| Documentation browser |

3D View tab |

Fle CAD Connections Optimzstion  Visuslzstion  View

P

Chiject Tree W oa o4 x [# CbiectEdbor

Pl B cao
Type” Name
B baseline

| Object Tree |

B} connections | D3 Cptimization maqp

e 700 @ 8 @
-
| Object Editor |

Home | Festures | Types | Global Commands | Short Cuts | MyProjects | Search

Framework

Getting Started

Tutorials
Step-try-step tuborials for bagnners and advanced usars.

Samples
Selection of sampl projects (fdb).

SHIFFLOW Examples Mansal (PDF)
This POF-Fle provides comprshengive documentation to the provided SHIFFLOW examples.

SHIPFLOW Users &

sHIEELOW

muenemese DOCUMENtation browser /

Relerences 3 D Vi eW

Feature Oy

Further encapsulated software functionalty that can be used and modfied indradualy.

Types
Detaled type and command documentation for each type.

Global Cormands
List of genersl eommemands for global ussge #,0, in Fasture Defindions,

Support

Contact FLOWTECH

) copyvight FLOWTECH International A8, &l rights reservedd) copy
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+  Customized workspace

|Saved custom workspace |

mc«mwwuu[ﬁ
im0 a8 go@ae/riv-imil

— e o

W Oustk Access (CrH0)

| Object Tree |

L!obmm B a4

(ma» A0 3DV|eW ‘

L

OB @@ | ey s g aees g

| Object Editor |
= Console s oaox
Console h
|1> M@ e saas D mBEOE@a s 20 @8

J
[ baseline T [L I Global System |  Grid Scalng: |
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Tutorial 1 part 1 — Self propulsion simulations

This exercise is a practical introduction to self propulsion simulations with SHIPFLOW. It requires
knowledge about XPAN, XBOUND and XCHAP. It also requires basic knowledge about propeller
modelling with SHIPFLOW, for example the tutorial in ho propellers.

The examples are set up using the zonal approach with very coarse grids to reduce computational
times during the exercise. Real cases must be performed with a much finer grid resolution.

There are three simulations required to evaluate the propulsive factors, a towing (resistance), an
open water (POW), and self propulsion simulation. All three simulations will be set up during the
exercise.

There are two ways to perform the self propulsion simulations, the first is fully automatic where the
program executes resistance, pow and selfpropulsion in a series and the second way is to run the
three parts separately. The manual variant is described in handout ho-selfpropulsion.pdf that can be
found on the course DVD.

1. Start with importing the configuration “ex1” from
DVD:\AdvancedTraining\Tutorial _Advanced_1\source

4+ SHIPFLOW - unnamed
File CAD Connections Optimization VYisualization View Help |7

" [T Open Project 0
] Open Sample fulall aoview X |4l 300verview
Pl = Lk
] Import P IGES (Subset)
[T Data Connection »
[ Configuration (SHIPFLOW)

Clos i AT
© CloseProject Chrity ™ Results (SHIPFLOW)
il Save Project Ctri+s T Offsets (MAPAJSHIPFLOW)

[ save Project as LSS =~ OpenhURES (Rrino/3dm)

[T Export -

£ Connector 4

o

Execute Script
b Settings

@ Eext

2. Save the project in your working directory
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3. Now check the configuration, see that there is already a propeller geometry input but no
propeller model defined.

all Seorven
|
i
=
i
L]
q
K
a
@
# CbjmctEdier [ ]
E X 7] o
nh =+ 5
Popeer o
m o
naes -1 @
L] R - It
0575 YN
Qs o @
(L] o @
o G- Rt
= By - Bt
w BE- N
128300050880, o ¢
T, L L, ey,
T S
B comoe e
1> & s 8/ ISBELEA P2 Cy DA B R
5 baseine [ 1[5 DGebalSrdem | o Solng |

4. Since the propeller adds a non symmetrical flow in the domain it has to cover both sides,
therefore one should add symm (nosym) command in the xflow section as below

By Cbiect Tree m oA 4 X

r@ . CAD ;l Conneckions I: Cptimization

Tvpe - Mame

"

- D Configurations
Fonfigurationshf - BB oext
= & wflow
My title
&= program
o wship
&% hull
Iy offset
iy symmetr ]
& prop
+ M xpan
+ My owgrid
+ My wchap
b B Computations & Resulks

I [£¥ applications

[#  Object Editar H 4 4 X
= 4 ) A x
[expertOption v] &=
symmetry 0
Syrrrmekry | NOSym MIE)|
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5. The next step is to add the propeller lifting line model in the xchap section, make sure that
the id matches the propeller id. The cf parameter sets the frictional coefficient for the
propeller blades at its local Reynolds number.

+ My xpan
+ My xgrid
- ™y xchap
5 parall
&5 control
2 D Computations & Results E
[ = - hd
[# Ohbject Editar oA 4 X
= < A0 x
[relax v] I
lline [}
Id m a9 (7
Diskon | on - (2]
f 0.004 AN < NE)

i

6. Add the POW command and select JV=[0.2,0.9] (recommended is to cover the whole
working range of the propeller with intervals not larger than 0.1). Set START to start. Limit
the number of iterations to 50 with the keyword MAXIT in the POW command
(recommended is 500). Set the name of the POW output file with the keyword OUTPUT to
POW.dat

- ™ xchap
& parall
& control
o pow
5 line E
> Q Camputations & Resulks -
[# Cbject Editor B a4 X
= 4 A O x
[rn v] +
pow 0
Start | start ~|[7]
Maxic |50 iL-BH
Dutpub | POMW,dat O (7
b [0.2,0.9] - @ [?]
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7. Add the SELFPROPULSION command and set it to ON. The CTOW value will not have to
be set since it will be automatically calculated by the ITTC78 command that we will set
further down.

-y flow
m title
&5 program
& vship
& hull
&5 offset

M paral
& contral
& pow -
& line -
[# Object Editor H i 4 X
=4 0 x
[ctow v] ==
selfpr [%]
onoff |on = NE

8. Add the ITTC78 command and set it to ON. In order to extrapolate data to full scale some
data has to be set here:

LWL in model scale LM=5.5

LWL in full scale LS=63.0

Ship propeller diameter DS=3.0

Maximum transverse area above the waterline A _T=55

Model propeller open water RPS NPOW=18

+ My xpan \\

Nk W=

+ Iy grid
- M xchap
= paral
& contral -
& pow -
(4 Cbject Ediar B i 4 X
rE 4 v O x
[s v] +
ittc78 (]
Onoff |on - @ (7
lm |55 ar-iR
s |63 -0 @
s [3 -0 [
At |55 < NE
Mpow |18 - @ [?
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9. In order to run the self propulsion automatically add spauto( all, simrun ) in xflow section.

1

@ - CAD Q Connections b Optimization .
Type Mame Quick Find (Ctrl+F) =
4 Dionﬂguratinns
FConfiguratia... - BHA &1
- My xdlow
oy title
&= program
&= vship
= hull
&y offset
[ spauto :
& symmetr E
M selfnr -
[/ Object Editor B i 4 X
E=<» 4 Q x
|expertoption | 4
spauto Q
run_ |all (2]
runtype | simrun - (2]

10. Optionally a new, faster solver can be used in SHIPFLOW versions 6.0 and newer. In xchap|
control add solver ( krylov ) like in the picture below.

o Dionﬁgurations
FConfiguratio... - BHA a1
+ iy xflow
+ & xpan
+ 0y xgrid
- M xchap
&= parall
& control e
& pow
& lline @
[ [_] Comnnutatinnc 8 Doculbc
[# object Editor oA 4 X
? =E 4 p 4 Q =
[grids ,] +
control
start | start - (2]
maxit |100 - [?)
solver | krylov - € [?]
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11. Now the configuration is ready to run, check that the number of iterations is set to 200, save
the project and start the computations. (The computations should take approximately 15
minutes on a 2.0Ghz laptop with 2 processes.)

12. After the computations are finalized all the results are written to id_ OUTPUT file and also a
report is prepared which can be visualised in the GUI under Documentation Browser tab or
in any web browser as it is an html file.

?| Documentation Browser X |‘J 3hiew X |;] 300verview X |§,‘ TaskiMonitor X | = FileViewer X | TableViewer X
0O XN a@di

& Home "l"]@ Results repart | +

Self Propulsion example 1

[t

Ship particulars

Lenigth Ly im] 63.00
Length Ligy, (model) [m) 5500
Hull surface roughness kg [um] 150
etted surface Sy (m?) 678
Bilge keel area Sgy ) 0.000
Proj. area shove waler line AT[m’] 55000

Self Propulsion example 1

Self Propulsion Simulation Results

Simulation results
Ship hodel Froude Reynolds Res. coeff. Res. coeff. Res. coeft. Res. coeff. Faorm Thirust Mean Rel.rat.  |Prop. effic. |Mom. wake
speed apeed no. no. total triction pressure WEVE tactor ded. wake effic. Mom Wm
Vs Vi Fo Rrigy, Crp*1000 Crp*1000 Cprp*1000 Ciagy1000 K i Wi NRm 1l I
Tkn] [mis] I I I I I 3 H 8l gl 3
1527 231 0316 | 1.217e+007 5843 3048 0456 2296 0152 -0370 0220 1.045 0659 0556

ITTCTS performance prediction

Ship speed | Ship res. |Eft. power |Deliv. powver | Shatt rate | Thrust | Tarque | Tet. ett. | Prop, eff. | Hull eft, [Mean wake | Advance ratio
Vg R Pe Po ng Ts [ @ | no My 4 wrg drg
[kn} [ki] [t (] [1i5] (kM) | [kbm) | ) I I-] I [-]

1527 | 125555 0456 0425 2679 M BT 25 238 1477 1498 0088 0594

Self Propulsion example 1

Maodel propulser open water characteristics
Advance ratio Thrust coeff, Torgque coeff.
J 10Ky, 100K g
H H H
0.2000 36458 44278
0.9000 08603 1.7030

Ship propulsor open water characteristics
I T T 1 =

= hacalina - | 1. IElahal Guckam w zvid Sealinas
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Tutorial 2 part 1 — Forebody optimization — bulb — Delta Shift
For this tutorial you need to use Friendship FRAMEWORK together with SHIPFLOW.

1.

Import roro_medium SHIPFLOW configuration from
DVD:\AdvancedTraining\Tutorial Advanced_ 2\source

Save the project as roro_opt.fdb and run calculations without any changes to the
configuration.

Go to the Table Viewer and double click on results for V, CWTWC and Sref to create
parametres for evaluation.

J+ SHIPFLOW - Z:/magnus/temp/roro_opt.fdb*

Ela CAD | Copnedtions | Optimization Yisualzation View Help [?

ARioe aa ] @4/~ Kl N 7 A
Y Object Tree adx @ |L?] Documentation Browser X "] e ¥ .ﬂ W0verview X .L‘ Tosktoritors .| [iFieViener . X " Tabieiiawe
Pl B cap G ions | [ Optimization °
g baseline: XPAN [t
4 [ Configurations 4
Fionfigurationshf B roro_medium a 1P :
=y fiew
g K 0152338
= progeam - T 0.0530783
& ehip ’ WPh 0127241
= bl B |cwea o
&= offset - W] 0.651086
= prop L2 [ e
i PRISH 064453
T LcB 0515262
B i 0B 00263959
= 0.157199
= 0.00526463
0.00154882
C 0.000943436
0.191222
- -0,03%E397
J  Object Editor 44X -5.192726-05
] comp A X KCOF 0546956 FY Object Tree H i 4 X
i > .TFZI-'IA‘. -nt_fzz;z (P D cap |Bd Connections [ optimization
O.0023268 Type Mame
XCHAP Restart Option -0.00234701 4 [ baseline
3 -0.002523% FScope I+ [ SHF_Impart_as_off_rarom
0.00213577 FParame. . n | eval Y
Execution Settings FParame. .. k| eval_CWTWiC
5534 lvoro, medum G FParame. . in] eval_sref

Go to 3DView end extend the view to see the entire hull.
Set the view to Y to and zoom in to see the bulb

Create a Scope and name it bulb_delta length, make it default by clicking on it with middle
mouse button.
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7. Create 3 points and locate them as specified below:
1. p1(0.81,0,0)
2. p2(-1,0,0)
3. p3(-5,0,0)

8. Select these points and create a B-Spline curve, make sure it is 2™ order.

#
&
—
& CSplne Curve » = = :
& Curve l |
(4 Chpect Editor
& Fillet Curve
# W 4 p |bulb_delta_length|p
& Offsst Curve
different values 26 e
General M »
H & Suface Curve
. & Intersection Curve
o Projection Curve
2 0 |
& Poly Curve
Display Options

9. Create a Design Variable, name it delta_length, set the value to 1.

I

Optimization  Visualization  Features  Wiew  Help E]

l . Create Mew Design From Current Design .’ A

ocumentation Browser X |.ﬂ Jhiew X |,‘[| 300verisw X

* [»] Design Yariable

W Inequality Constraint EDeeaboubie

W' Equalty Constraint This type of design variable holds a discrete double value,

E Design variables can be accessed from design engines within
. wariations and optimizations.
D Lesignllah In contrast ko this kype, the parameter is able ko hold any

D Ensembls nvestigatian expression which also includes discrete values,

| D Exhaustive Search
L
) D Sobal

L
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10. Now replace the Z coordinate of the p3 with this design variable

1::«3 Undate § Run on Selected Obiect(S)

-
4
FScope a
FaDPaint
FaDPoint =
i
FBSpine.. =
FParame. [x] deha Jengths =]
FScope b [ SHF_Import_ss_off_rorom
FParame. [&] eval_cwrwe =
FParame._ K] eval_Sref
FRarsme... [&] eval_v @ T
5| P A0M)
- L -
| [# Object Editor " A
A B 4 B [bulb_dela_length|p3 S 0 =
F3i it
o [p3 1@ -
General =
x (8 @
G e
zod =)
[ dita_Jength| =
Display Dptions. =
coior [ e @

11. Select the curve, create Delta Shift and name it length

s FRIES

A S s heaeripum imd
B Obje: m a4 x @ 5[0 b B
= ; EA BTz
| CIL I === .
Tvpe & Curves L3
@ Sufaces » %
| Fscoe a
||FaoPont K] Parametses » 4
{|Faopomnt &l
[FaoPomt 2 oppsars »
|Fearame. BB Meshes and Solds » =]
oo Transformations L3
|Frocame.. =] T Rotation
|| Fraraime... A Sealing
|| FParame... ] »8
T2 Transiation
K] FRarameter F12
T2 Transformation Chain
Micwe L3
B oweep
| (2 obiect Edkor B s Y B Cartesian st
® W 4 b [bulb_delta_length|c T Mudares * 2 oetashit
I L L g Surface Deka Shit FDebktashilt
& T Ladkenby — =
General - i
Dogree 2 =16
Paint List This transformation is applied in the
wonkeoct of images, &g, image sfaces
40 4 OF image curves. The ransfoemation
5 ? based upon an arbitrary Function -
<R Ji eaed the deta curve - and appbes the
40 (3 Functional value to the object which is
20+ o be transformed. Therefore, the
v ! e
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12. Edit the length Delta shift, mark Delta X in the General section and set factor to -1

[# Object Editor B i 4 X
(@)= « p [bulb_delta_length|tsh A x)
‘™

% length

General

Deltax  [3€ (2]
Delka ¥ (7]
Delka 2 (2]
Factar -t * | [oee)
Delkacurye |1 - | [?] 1
Deltacurve Abscissa

% x (7]

¥ (2]

z (2]

13. Make the baseline the default scope

14. Select bulb_delta length scope and make a copy of it, rename it to bulb_delta height
15. Go to that scope and rename length with height and delta length with delta height
16. Edit the height Delta shift, mark Delta Z in the General section and set factor to 1

[# Object Editor B a4 4 X

y

(@ = 4 P |bulb_delta_height|height (4 J x

-~

‘L2 | height

General

Delta x (7]
Delta ¥ K
Delta 2 b 4 (2]
Fackar 1 ~| 2]
Deltacurve |cl | [?] 1
Deltacurve Abscissa

% x 2)

e (2]
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17. Now you should have two scopes as in the picture below:

FScope A [ bulb_delta_length
F3aDPoink + @ pl

F3DPoink + 2 p2

F3aDPoink + @ p3

FESpline. .. + Al
FDelkasShift T length
FParame... [n] delka_length
FScope « [ bulb_delta_height
F3aDPoink + @ pl

F3DPoink + @ p2

FaDPoink + @ p3

FESpline. .. L o |
FDeltashift L height
FParame... [n] delka_height

18. Create Delta Sum name it delta_bulb and use delta lenght and delta height as input.

?
N\ @) Scope @ 20 11 B 7 A
£ obje: ® s <« x @ [ cocumentstionBrowser "~|é30\ﬁw x| all spoveriew %[5 Fievie
= o Points »
Pl c i °
Type & Curves »
@ swfaces » s
FScope a
FiDPoint  [K] Parameters L3
FIDPgint &l
F30Poink  Offsets »
Fespine... 2
Foeltashit B3 Meshes and Solids » =
FP: ;
PS:;::B £ Transformations » £ Rotation
FEDRint
Scaling
Fiponr OO Hede r &
FEOPoint e i & Translation
FDedashift 1
EROb. T, Transformation Chain
FDeltashift —— Tz memgne———
EParame... (o] delta_height More 4
FScope I [ SHF_Import_as_oft .
FParame.., K] eval_CwWTwC o Sweep
FParame... eval
[# oObject Edtor B s 5
(% W 4 b [bulb_delta_height| o Awdisries ¥ & Dekasum
FDreltaSun
L:  Coordinate System T Deka Product
& (height The Deka Sum is & bransformation that simphy takes the
given FleltakYZ bransformations ke FCartesianShift or
General - FDelkashift and sums up ther delta valuss before apphiad o
3 — an objeck. There is no relevance regarding the order of the
Delta X% £ Fd| entries. See also FDeltaProduct.
| | [ | | | 1
[# Object Editar B i 4 X
r N
= 4 P |tdcl o0 x
= | delta_sum |
General
2 @ o bulb_delta_length|length - |
Functions |+ @ = [bulb_delta_height|height -] 7
N :
F O+ -]
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19. Select the bulb offset group and create and Image Offset Group and name it bulb

rk - i Il t ,“;‘ _npﬁ&!i"
Fle CAD Connections Optimization Visuslzation Feastures View Help (7
N N @ scope @4 A0 m 7 A
Y Obje m 4 « x [ [7[[7) bocunentationBrowser X [all a0view x| all svoverview x [
—=To—— @ Ponks f
[ c
Type & Curves
@ surfaces
FScope
FScape K] Parameters
FScape
FScope o Offsets
FOffset
FOffset D Meshes and Solids ] L7 Fane
FOffset @ Transformations 3
= i o
Offset
FOffset @ Blode b & oOffset Group
FOfFset
Offset G Mssemb
Foffesr I FOSASUM Fiz &3] roup Assembly
FOffel Do
FOffset # osoog (&) ImageOffset Group
FOfFser # 05010 FImageDifsetGroup
FOFfFsst & s 011
FOffsetG... bub .
# Object Editor o4 o4 x

2 B o » |SHF _Import_as_off_roromje s J x

&)  bulb

General

20. Use the delta_bulb Delta Sum transformation as an Image transformation.

21. Now go to the offset group assembly and replace the existing bulb group with the image that
was just created

22. You should be able to see that the Image Offset changes its shape when you edit
delta length and delta_height design variables.

By object Tree ® s 4 x @ FF[F) cocmeoaton e % [all sowey X [all 00verven % [ Fevewer % [P Tadleviowes % |
[Pl cao B3 connections D) optimization &
Type e =
4 [@ baseline s
b [ bub_deko_height a .
4 [ bub_deka_erth 5
e pl o
< e op2

4 [ SHF_Import _as_off_rorom T
b [ offsets_bub -
b I offsets bl @
Fotops b [ offeers_stern 1
FOffsetG (@) #5_as ot _rorom i
FhaRtaSum o deks_sun L
Flmaged, &) bub
FParame.., [ eval CwTWE _ﬂ
Frarses. .. [E] eval Sesf bl \
# Object Edtor a4 X \
{2 W o4 b [bulb_delta_lengthldeita len s 0 x | \
o] delta_length o
General
z ?
. x 7
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23. Create a scope and name it bulb_tip position and make it default
24. Create point at the tip of the bulb
#  Object Editor B oa 4 X

B E | bulb_tip_position | p1 L x

e pl

General

o -4,578 - (2]
b 0 -|[2
7 -4,6367 | [2]

25. Select this point and create Image Point and use the delta bulb Delta Sum transformation as
an Image transformation.

FScope 4 [0 bulb_tip_position 7
FaDPoint + o pt =5
FImager.. + e pz °
FScope I [ SHF_Import_as_off_roram
FOelkaSurm % delka_surn
Flmageo... (=) bulb
FParame... (] eval_CwWTwC
FParame. .. [w] eval_sref =
FParame... E_| eval_ hd
[#  Object Editar B A 4 X
= E 4 |bulb_tip_position | p2 A D x
General
Source pl - [?]
La0c . delta_sum - [2?]
TransFarmation
Display Options h
Color | @ [ [?)
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26. Create a new Parameter and name it LOA

FRIENDSHIP-Framework - Z:/magnus/temp/roro_opt.fdb™

:| File  CAD Connections  Optimization  Visualization  Features  Wiew  Help |?

™~ *\.Scope @« &~ > Il B 7 1

5 objec B o [[EJ Documentation Browser X | all aDvi
T~ . @ Points 4
(e c c
Type 4 Curves »
O suwfaces » s
F5cope CI
FScope ] Paramsters > Bl Ferameter I
FScope
F . FParameter
Facope & Offseks » Q Series Parameter
FDeltasum
B0 Meshes and Solids p [ String Parameter Th i | object i
Flmaged... e parameter is a central object in CAESESIFFW, Typ
P parameters hold discrete numbers g.g, '1.0' or arbitral
arame... % Transformations » % expressions e,g, 'turve,getPosi 1, 0, getZ() or 'sqrila-
FParame... Farameters can be switched to design variables so the
FParame. .. can be used by design engines (menu = optimization)
@ Blade » E aukomation purposes, Inthis case, the parameter can
have a single number and no expression.
© FlmagePoint  FiZ ° =

27. By using 3DPoint:x and getMax(0) functions of the Image bulb tip point and transom offset
section create a formula to measure the Length Over All. This will be used as a constraint
during the optimization.

[# ©Object Editor B A 4 X

w E 4 ) |LOA v 0 x

] [ LOA or

General

172.86721225

e SHF_Import_as_off _rorom| (7
offseks stern|os_010,gekMax{d) - -
bulb_tip_position|pZ:x
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28. Add another parameter which will compute wave resistance in kN, name it Rw

[ #  Object Editor B a4 4 X
E 4 ) |Rw L0 x
NRLT o
General

26, 453209929

eval_OWTWE * eval _Sref * (162 Fl
Z)* 0,5 % 1000 * 0,25 * sqrb(9.81 % |+
1627/ 1000

Yalue

29. Rescale eval V to get the value in m"3

[# Object Editor B i 4 X
w B d P |eval ¥ A x
] | eval ¥ &
General

2240545351635

Yalue comp.getResulks(), getProgrambatal " sPan™,
gekElement k"™ * (162 -~ 3
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30. Add a Constraint, name it LOA_constraint. Monitor LOA parameter and set the max value
to 172

Lfmagnustemp/roro_opt.fdb®

Dpkimizakion  Wisualization  Features  Wiew  Help |?

4 - i_reate Mew Design From Current Design 7 A

ocumentation Browser X% |,,|,I]

= [»]| Design variable
s

I Inequality Conskraint celine: XPAN [t
k. el e FInequalityConstraint
L.
D Design Lab An inequality constraink monibars ar

comparison of inequality based on

n Ereemible Trstson The constraint gets active iF the me

bound (lirmit"),
D Exhaustive Search Additionally, a warning distance car
H monitored value reaches the bounc
By object Tree B4 4 X
E] . CAD Q Connections | [3 Optimization
Type " Marne
4 W Constraints
FInequalityConst... [] InequalityConstraint
b [ Designs
[# Object Editar B i 4 X
@ E 4 P InequalityConstraint &4 0 x
[]| LoA_Constraint o
General
17286721225 —
Manitar k|
LA, < ’
Compatatar < - I?
Lirnit 172 | [2]
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31. Add a Constraint, name it Displ_constraint. Monitor eval V parameter and set the min value
to 22381.9

[# Object Editar

H 4 4 X
r N
i = <« J InequalityConstraint O, O x
[ ] | Displ_Constraint or
General
22405, 4835816835 p—
Monitar [2]
eval W -
Comparatar > -2
Limit 225351.9| | [o)
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Tutorial 2 part 2 — Ensemble Investigation

1. Create Ensemble Investigations

vork - Z/magnus/temp/roro_opt.fdb

ieckions | Ophimization | Yisualization
& d

Features  Wiew

. Create New Design From Current Design

(]
[ 4

_ Design Yariable
nections

Inequality Conskraink

WV Const W
E o
D

7 Desig D

D
D

™=

Equality Conskraink

Design Lab
Ensemble Investigation
Exhaustive Search

Sabol

Pramk

2. Set the parameters according to the image below:

2]

7, A

ocurmentation Browser

Help

X

seline: XPAMN E

u]
1
0.152339

0.0530422
FEnsembleInvestigation

The Ensemble Inwvestigation all
design wariable walues given a
mare information about how ke

[# Object Editar B i 4 X
r \
#* B « P EnsembleInvestigation A J ox
-

I: EnsembleInvestigation > I
General

Enable Result Pool (% I..;
Design Pre/Postprocessing

Screenshots - 7 4+ @ (7
Design ¥ariables

Design Mariable  Series  Walue  Active

1 dela_height - -1,0,1 1 x [}

2 delta_lergth ~ -z, 0,2 3 x [ %]

3 - ] 1
Evaluations

Ewaluation Ohijective

1 Rw - [ [ %]

z - [

Consktraints

Constraint Considered

1 Displ_Constraint ~ [ ] [ x ]

2 LoA_Conskraint  + [ [ x ]

3 - |:| L

24(51)



D

Q

AN

e a@

Save the Project.

Run Ensamble Investigation.

When the calculations are finished the following result table should be available. Notice
That some of the Design Variants violate the constraints.

|7 Documentation Browser X |‘:| aDWiew X |‘:| ADOverview X |"“ FileViewer X |.1‘ TableViewer X

BEEER OO

o

i)

T e PO x O

F—

Ensemblelnyestigat

-

0 o I o G R
EEEEEEEEN

[v]delta_height [u]delta_length [&]Rw

Aktribuke Bitive Active

Mame delta_height delta_length
Scope |bulb_delta_height  |bulb_delta_leng
Feference

Lowet Bound -1 -2

UUpper Bound 1 2

Feasible Designs:

33333533 %

Mean Ukilization Index

Mean ] 0

Sample Standard Devistion 08660254 1.7320503
Error-free: 100 % 100 % 100 %

I3 Ensemblelnvestigati... [] -1 [

¥ EnsembleIrvestigati... [] -]

[ Ensemblelnvestigati... [ -l [ |
I3 Ensemblelnvestigati.. [ | o[l

¥ EnsembleIrvestigati.. [ | 0 ]

[ Ensemblelrvestigati.. [ | o ]
3 Ensemblelnvestigati.. [ |

[ Ensemblelnvestigati...

v Ensemblelnvestigati...
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Rw
th

26.319114
26,54525

26,426745
0.082576061
100 %

2 [ 26,361546
o[l 26,319114
z 0 26,320528
2 [ ] zt.484882
0[] 2642412
2 [] 26411024
-2 [ ] 26.54825
0 [ ] 255059

2 [ ] z6.483344

W Displ_Constrz

Displ_Constraint

= Z2351.9

55.555556 %

96.713386 %
227352 .685
23960222
100 %

0 zzariaw
[ 22396.404
[ zz420.154
O zzssraas
[ 2z382.706
I zz406.748
[0 2345724
Il z2z369.85
[0 2z393.844

B LOA_Constrai

LOA_Constraint

< 172

FRETTTIG %

48.395715 %
170,925
1.8776342
100 %

0 169.95839

| 17180761

[ 17353682

[ 168.98879
0 170.328

[ 17286721

[ 1ss.01918

O 169.95839

| 17180761



Tutorial 3 part 1 — Forebody optimization — shoulder — Surface Delta
Shift

For this tutorial you need to use Friendship FRAMEWORK together with SHIPFLOW.

1. Import roro_medium SHIPFLOW configuration from
DVD:\AdvancedTraining\Tutorial Advanced_3\source

Save the project as roro_opt_shoulder.fdb

hali N

Go to 3DView end extend the view to see the entire hull.

o

From the CAD menu select Surfaces | Planar B-Spline Surface

NDSHIP-Framework - Z:/magnus/temp/roro_opt_shoulder.fdb™

r - —
e | CAD | Connections  Optimization Wisualization — Features  Wiew Help [ 2]

~ ) Scope N P > Il m 7 A
ajet A 4« x @ O [7 Documentation Brawser X | all aDview X | all 30Overview x
@ Points »
L-]
& Curves »
@ Surfaces D @ E-spline surface
[&] Parameters p O NURES Surface
M
o Offsets » e Initial B-Spline Surface For Hull Design Sketch
Flaniar B-5pline Surf
% Meshes and Solids @ Ruled Surface lanar B-Spline Surface I I s
P B-Spline Si
o . C{ Lofted Surface anar LU EL L
L Transformations
@ surface of Revalution
i Blade .
& [ coons Patch . = = = L
» .oeo . =
[ FEnsemblelrvestigation F12 More .ot T L.
L o e
. .
[ Image Surface
@ Meta surface Creates a simple B-Spline surface in a
plane at a specified elevation,
Mare » The number of control vertices can be
sek For the surface's u- and w-direction
b Surf {parameter domain). The surface is
G Sub Surface defined via a lower corner position and
aject Editor More » an upper corner position, each specified
4 | I |

26(51)




5. Use the settings as below to cover the forward part of the hull

+

Create Feature: SurfacePlaneBspline

”

Description

elevation,

wertices' wector data boo,

\ Z ]

Creates a simple B-Spline surface in a plane at a specified

The number of control wertices can be set for the surface's
u- and w-direckion {parameter domain). The surface is
defined via a lower corner position and an upper corner
position, each specified by bwo input walues, Optionally, 30
poinks can be automatically generated from the control

FllR

Plane Settings

Plare [V - (2]

Elevvation | ]

Control Points

CPin U-Direction |7

CPin V-Direction |6

Create Control
Paints @

Lower Corner Position

Start First &xis  [-B.18

-] @

Start Second Axis 0,85

@

Upper Corner Position

End First Axis 3

@

End Second Axis |_66

-6

[ @ Execute

J

€ Cancel

6. The resulting patch should resemble the one shown below
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7. Create two Design Variables, name them lower and higher

By Object Tres B o4 4 X

[E] . cAD E Connections b Optimization

T\:.n'|:|e'r Mame
Fl - baseline
Fscope [T F
Farope I+ [T SHF_Import_as_off_raram
FParame. . [w] higher
FPatame... [w] lower

8. Select points of the delta surface as in the picture (2™ row from the bottom, columns 3,4 and
5) and replace their y-coordinate with lower Design Variable

[# Object Editor

| |

x

General

1]

lower|
-5.344

Display Options

Color

E: ™
B H 4 P |f]u2 vl [ u3 v, R ucy O x

lues =)

9. Select points of the delta surface as in the picture (4" row from the bottom, columns 3,4 and
5) and replace their y-coordinate with higher Design Variable

# Chbject Editor

m A 4

(= <4 »

General
]
higher|

-1.472

Color

11 Ju2_w3, [F1jud_v3, [f1ju: 5 O x

@ ﬂlﬂm H

Display Options

il
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10. Cretate Surface Delta Shift transformation based on the surface patch that was added earlier.
Name it surface transformation.

'«Fg-—nmw IDSHIP-Framework - Z:/r ~'ng‘~( é"I"IN‘h_‘ o shoulder Fab*
Filz Connections  Optimization  Wisualization Festures  Wiew Help [ 7

N\ @ scope @42l E i A
o

By Obije m a4+« x [ E‘[LZI Documentation Browser X l;{l IDView X |1|] 300w erview "]
=T—— © Puints |38 =
rliB ¢ tion | a
ype & Curves > (=] >
SDPoint @ Surfaces >
{3DPoink ﬁ
{3DPoank

~ | Parameters 4
‘3DPeank O ]
‘3DPeink Ao 5
appoint o COffsets s
EDPet B Meshes and Sclids 3 =
3DPoint y
ADPoink % Transformations » E Rotation
“3DPoint :
appont (@) Blade » & Scaling
“3DPoink: = Translation
aDPoint Iy FSurfaceDeltaShift Fi2
DRt 2 Transfarmation Chain
‘3DPeink + © ub_wl More »
3DPink + © ub w2
3DPeint + © u5_v3 T sweep
ZDPoink + @ ub_vd
“3DPoink + @ ub_vS i
—— « @ sutece o shits ¥ & Cartesian shiit

= Ausiiaries » :
[# Object Editor & Delta Shift
il *
# H 4 p |delta_surface|surface l- Coordinate System o SurfaceDelta Shift
% Lackenby FSurfaceDeltaShift

@  surface @
General -
2 O F [0, woLvi, 02 W0, | [4) i
1™ uo_v4, ud_vs] |

11. Set it up to use surface patch and act in Y direction.

[# Obiject Editar B 4 4 X

. Q E + ) |surface_transformation | X |

% surface_transformation

General

Delka ¥ (7]
Delea ¥ x (7]
Delta z (7]
Factar 1 T E]
Deltasurface |delta_surface|surface =l IEI
Coordinake | Y -| (7]

29(51)



12. Create image of the hull offset group, name it hull.

AL TNLA I "0 DO PSR IR~ e DR T2 LN DR, DR U WP RrE 20 P S i i

File Connecktions  Optimization  Yisualization  Feaktures  Wiew  Help |z|

=Y . SCope @ N &~ > Il B ) A
Obje B i 4 x [ 5[@ Docurentation Browser X% |1,]] SDMiew
@ Paoints LN
B c Eion °
& Curves »
y
I surfaces »
e a
= [w] Parameters b m
e, [a]
M. & Offsets [ 3 i
- E} Section Group
EL Meshes and Saolids » /7 Plane
% Transforrmations »
OFfsek

i Blade 2

Offset Group

T FsurfaceDelkashift Fi2 Offset Group Assembly

 BE ™

Image Offset Group

| FImageOffsetGroup

13. Use surface transformation as the Image transformation

[# Obiject Editar B a4 X
B E 4 ) hu K0 x

@ [ hul

General

SHF_Impart_as_aff_rorom| -
sourcs affsats. huljhul \2
Wit 2 ) surface_transformation v I?I
Transformation =
Display Options
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14. In the offset group assembly replace the original hull group with the image.

Ficope 4 [0 5HF _Import_as_off_raram
F3cope I» [T offsets_bulb
FScope I [ offsets_huoll
FScope I [0 offsets_stern
Fiffseta... as_as_off_rorom
FlmageO... =] il
FParame... [w] higher
FParame... ] lower
FSurface... 'L surface_transFormation
[# Chbiect Editar H o4 4 X

- .
# = 4 P |SHF _Import_as_off_rorom|.C4 [J x

E’] as_as_off_rorom

General
% © = |offsets_bulb|bulb =
O |l o
GieNzs % © o= | offsets_stern|stern - [3
O+ -

15. Test if the set up works by modifying lower and higher design variables and see if the hull
offset changes shape.
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16. Set both lower and higher design variables to 0 and run the calculations.

17. When the calculations are finished create parameters for evaluations by double clicking on
values of CWTWC, Srefand V.

F1 Object Tree ® 4 4 x @ {|l?) Documentation Browse
[E] . CAD Q Connections l: Ciptimization .
T\,.-'pe' Mame i baseline: XPAN E
r . baseline s 0
FScope I [T delta_surface a LPP {
FScope A [T SHF_Import_as_off _roram
FScope I- [T offsets_bulb ] @ 0.152338
Fscope I [T offsets_hul - T 0.0530788
FScope l: [T offsets_stern . WP, 0127241
FOffset3... [+*] as_as_aff_rorom =] WP 0,835253
FImaged... [.ﬂ hull B 0651086
T R P [ oo
Faurface... % surface_transformation & LB 0515262
FParame... [] eval v m YCE -0.0243359
FParame... |E| eval_Ce T 3 0.197199
FParame... el eval Srel v 000526463
i 0.00194552
CWTWE 0.0009434356
Sref 0.19
CZSINE -0.0398397
CMTRIM  -3.19272e-03
[# object Editor B a4 X RCOF 0.546956
- = ol 1 coemn

18. Rescale eval V to get the value in m”"3

[# Object Editor H i 4 X
B = o P leval v v ox
[x] | ewal ¥ £

General

22382, 705532004

walue comp.getResults(, getProgrambakal™ B
HPAN"Y. getElement (™" * (162 -~ v |
3)
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19. Add another parameter which will compute wave resistance in kN, name it Rw

[# oObject Editor B i 4 X
B = 4 > |Rw v QD ox
] | R £{r
General
26.42411959
yalue eval_CWTWC * eval_Sref * (162
F1*0.5* 1000 * 025 * sqri9.51 % |~ |
162/ 1000
Design variable (7]

20. Add a constraint minDispl for minimum Displacement and set it to 22382.5

[# Object Editor B4 4 X
@ B « P minDispl v ox
[] | minDispl o
General

22382, 70552004

Monikar eval v - (7]
Compatator = - (2]
Lirvit 22382.5 | (2]
Warning Diskance | (2]
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Tutorial 3 part 2 - NSGA-Il Optimization
1. Create NSGA-II Design Engine (genetic algorithm optimization)

[T Zmagnusitemplrors. opt_shoulder fdb
m[ommatlmj\llsudmn Features  Wiew Help (7

(& [ Create New Design Froe Current Desin " A
] Browser. X |4l
E |n] Design Variable
W Inequalty Constraint eline: XPAN [r]
fonst | Equality Constraint 0
i 1
»esig D Design Lab e
3 Ensemble Investigation 0.0530768
3 Exhaustive Search 0.127241
D sobol 05329
0.651095
D srent 0,64453
0.515262
D MeddarMeadSimples s
D rsesch 0.197199
3 Wewton-Raphson 0.00526463
0.00194852
D nsea-n 0.000943435

B MOSA P:ﬂsglﬂ

2. Set it up according to the image below, lower bound -0.5, upper bound 0.5, evaluation set to
Rw and minDispl as a constraint.

#  Object Editor B o4 4 X
= 4 MsgaZ L 0O x
General i
Generations 1 = 7
Population Size 4 2] —
Pt 0.01 (7]
Pcross 0.9 (2]
Enable Result Pool (3 2]

Design Pre/Postprocessing

Screenshats M /4 @ (2

Design Yariables
Design Variable  Lower  Walue Upper Active

1 higher *~ 05 0 0s % [ %]

m

2 lower - 0.5 u] 0.5 x [ %]
3 - O
(1 | (1)

Evaluations

Evaluation Objective

1 Rw ® [ %]
2 - O

4

Consktrainks
Constraint  Considered

1 minDispl  ~ (3 [ ] -
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3. Save the project and run the optimization.

4. It should take less than 10 minutes on a laptop and the result should resemble the one below

] |7 Documentation Erowser X |,|,:| IDview X |,.:| IDOveriiew X |Ei' TaskMonitor X |“"' FileViewer X |
g MEasd AEEREBRBBD TR BD x O
r [x]higher [x]lower [&] Rw IV minDispl
Attribute Active Active Objective Considered

L Name higher lower Rw minDispl
Scope

i Reference
Lower Bound 0.034462501 -0.48252842 26, 477462 = 22382.5

i Upper Bound 0.32258335 -0,13480553 26, 759355

)

- Feasible Designs: 100 % 100 %

b Mean Ltilization Index 14,088096 %

3 Mean 0.14153887 -0,31459144 26608682 22405,15
Sample Standard Deviation 0,12580706 0, 18903665 0.13280971 17.558579
Error-free: 100 % 100 % 100 % 100 % 100 %

= M |V msgaz 0l descooo [ 0.1z043183 [ -0.46z5za42 | 26.789355 |:|22429.941
W | nhsgaz 01 desnool  [| o.0344ezs01 [ | 0016778532 [ 26,5537 |:| 22400,186
= M |V nsgaz_0i_desoooz  [] o.0sserve0s [ | -0.13480533 [I 2647746z [ zz3es.sel
B [ msgazol_desoonz [ Jo3zemesas [ nardzeels [ zestezit L] zzdoloiz

5. This is just an example setup and the optimization parameters should be refined as
well as more generations in the NSGA-II should be used.
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Tutorial 4 part 1 — Appendage modelling — overlapping grids

There are currently several appendage types in SHIPFLOW. In this tutorial, three of them will be
used: rudder, propeller shaft and shaft bracket. All parameters for the respective appendage are
given in the description of the RUDDER, SHAFT and BRACKET commands in the Users Manual.
Like other commands that specify the geometry, the appendage commands are given in the
XFLOW section of the command file. The commands may be repeated to specify several
appendages of the same type.

/
\

Figure 1: Rudder, shaft and bracket grids.

The appendage grids are not intended to be used independently, they are normally embedded in a
grid that covers the computational domain of the un-appended configuration. This is usually the
grid generated by XGRID, but there is also the possibility of generating a rectilinear grid with the
BOX command. In the example command file below the Hamburg Test Case is appended with a
rudder.

1. Create a directory which you will use for storing the files used during the assignment
2. Import “ropax” configuration from
DVD:\AdvancedTraining\Tutorial Advanced_4\source

3. Examine the rudder, bracket and shaft parameters.
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£y Object Tree

H i 4 X

rE] . CAD El Connections D Optimization

Type Marne

4[] corfigurations
- FHR ropax
e i

& title
&5 pragram
M ywship
&5 hall
M offset
& prop

FiZonfigurationshf

M bracket
M shaft
+ My owgrid
+ My owchap
4 ;' Compukations & Results

b [ Applications

B Cbject Tree

[y rudder

B i 4 X

r@ - CAD Q Conneckions D Optinnization

Type Marme

4 [ Configurations

FZonfigurationshf - @ ropax
- My xflow

= tite
&% program
& wship
= bl

& offset
& prop
&5 rudder

& shaft
+ My owrid
+ My wchap
b B Computations & Results

= I{}I Applications

By Object Tree

[y bracket

H i 4 X

r@ - CAD ;' Conneckions D Optinization

Type Mame

F] Q Configurations
- FH ropax
- flow

= e
& program
2 wship
bl
& offset
& prop
M rudder
& bracket

FConfigurationahf

+ My worid

iy shaft
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[# Object Editor B4 4 X
2= «» Q0 x
[rotat -] 4
rudder [x]
I rudder (< NED
Span |6 -1Q (7]
Angle |10 - @ (7
Crigin [0, -3.5, 1] -0 (2
5 [0, 1] -0 7
C [4,3] -0 (2
We [L.5, 0.5] -0 (2
[# Cbiject Editor oA 4 X
[ = «» Q Q x|
e 2+
bracket %)
1d | outer_bracket Q 7
From [[5.3, -3.5, -2] -1@ 2
7o |[5, -4.5, -0.15] L N6
angle | 180 - @ (7
Rmax [1.6 i< NE
5 [, 1] WL * NE)
C [1,1] - 2
e [0.5, 0.5] i< NE
[# Chject Editar B a4 ox
1= «» A 0 x]
= 2+
shaft (%)
Id shaft O 7
Length [12.5 - Q27
o [-1, 0, -0.06] Wi JE
crign ([13.5, -3.5, -1.4] Wi JE
R 0.3 - @ (7
-



4. Run the computation with O iterations. This will generate the grids and the overlap

information.
By object Tree H s 4 X [# Object Editar m a4 X
(Pl @ cap BJ connections |[3 oOptimization = 4 ) A Qo x
Tvpe armne [grids '] I
A L) Configurations
FConfigurationshf - B9 ropax control
+ My xflow
+ ey grid Stark | start * | [2]
- &y xchap o
parall Maxit |0 - (@)
cortrol ]
[ D Computations & Resulks
I [£¥ applications

5. During the computations important information will be printed in the Task Manager

[Caprured ourpur from application €:/FLOWTECH/SHIPFLOWE.O.00-x86_64/bin/shipflow. bat)
exeParh » C:\FLOWTECH)\SHIPFLOWE.D.00-x86_éd\binh. . Y\bin/

SHIPFLOV 5.0.00 {Rev. 2859 i
zch? locavien L-H 1.

000000

Starting xchap 5.0 §fRevision: 8859 §
Commercial license

Command file ropax read.

Computing overlap

Ho of frames %225
Ho of grids H
Ne of points 1 452146
Ho of interpolation cells : 47551

Ho of discretization cells: 457565
No of outside cells 39777
Total no of cells 544333

WARNING: Less then €0% of the cells in grid "outer bracket_l" is discretization cells. This is probably an OK setup that will run, but
If you have any questions, please contact FLOWTECH (supporc@flowcech.se) with the command file and offzer file. If you know thar your ¢

Total number of cells 49300
Humber of discretization cells 28086
Number of non-fluid (outside) cells 14727

Running: C:\FLOWTECH\SHIPFLOWS, O, 00-x86_g&d bin' . .\ibin/xponge ropax
HCHAP: CGNE : create base
Punning under MPI: mpiexec -n 1 C:\FLOWTECH\SHIPFLOWE.0.00-x86_64\bin\..\\bin/xkwS ropax

Wall time in process 0@ Os

viplus nax win aVarage
4.48843 o 1.03784
rTRET A - AATA A4 1M ek 17.AALIA cwdede AATA A4 1M ae 1ALARLIA
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6. When the computation is finished examine the generated grid. Look at the component grids
and the interpolation and outside classification points. Observe how the appendages
intersects the hull and each other.

4+ SHIPFLOW - Z-/magnun/termp/idy_Tutorisl 4 fdb* =
Pl a0 [ Cornmctiom | Optimizstion  Veuslostion Ve telp (7 o ?
0o @ o @ % 1l om 1
o s @ FTET P ———— Y e I . R Fasihortor_ 3| Flevewer X |3 Tatieveser X
P e o . D ot z
e " =1 -
N | # E
2 ropac a i
- 3 3 %
B cone -
o F
- ]
] @
- =
. LOMAP_ClassificationPoints a
W | XOWAP_ClassificstionPoints
Terrersal
E 3
nplay Dptians
BB ooveriewsoens | [F
= s o
*=* INFO comp = results reguest [finshed preparation of stipflow -
proces]
INFO
[ LOWTECHSHIPFLOWS . 000 8E,_S4inshipflow. bat in
=% INFO comp = Finished e ts [design: baselne] i
| > L) ] o« J E & S B &8 T 4 & 3 a .
I baselne =i - |Glabal Systesn = Gl Sealenge 1
4+ SHIPFLOW - Z-fmagnuttempdAdy_Tuscrisl 448" [ TN |
to o [ Cormmctons | Optmssicn  Vesslestce Wew  Meb (7 °
viDe @ o @ = T B
B Objea Tem s @ T 2 m a0 i e x By _fabe
Pl can D Cptmzae
= ~
-

L . ]

s

¥ W 2O Bourdencondtion « o @
# W 0 Cluicatorbores @
’

[ “+ @

]
*
o
=]
o
L=}
L=}

K
]

B UL

B baschor £ ] |L |Global Systens v | fd Seseg 1
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B Conscle a4 x
=** INFO com ! nesuls request [Firished preparstion of shipfiow = |

process]

=+ INFO corrg : nrving etoenal process |

[ FLOWTECHISHIPFLOWS..0.00-1085_4binshipflow bt in | | t
*
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Now the geometry is changed to deliberately create a “leak”

1. Create a Design Variant. Delete the shaft and the bracket from the variant, and change the z-
component of the rudder origin to -1. Also add xchap | overlap | noleakcheck.

By Object Tree B 4 4 x [/ Cbject Editor B oA 4 X
f v r N\
[E] . CAD ;l Connections D Cptimization =4 ) N Q x
Type Hame [rotat x| 4
4 D Configurations
FiConfigurationshf - @ ropax rudder (%]
-y wflow
Iy title Id rudder Q (7
& program
M wship Span |6 - D E]
& hull |
& offset ngle |10 - @ (7

& prop

M rudder Origin |0, -3.5, 41 -1 & [

+ My xrid

+ My wchap 5 [0, 1] -/@ (2

| ;l Computations & Results .

. C [4, 3] - 0 (?
FahfComputation E comp / -
b B wisualization Tookhme

Wle  |[1.5, 0.5] - @ (7
b @ annlicatione

2. Run the variant.
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3. The progam detects the leak and prints an error message “ERROR: Less than 20% of the
cells...” and stops.

To find the leak, set the parameter xchap>overlap>nfill=70 and re-run. Nfill limits the

number of recursions so that the outside points don't contaminate the whole domain and that
makes the leak easier to find.

Re-run the variant and examine the resulting classification. Notice that the Outside cells
“spill out” at the top of the rudder since it is an open geometry.

& .
- SHIPFLOW - TS muagrun/terepy/ Achy_Tutorial &.£db* E=N oSN
Fe  CAD | Connections | Opbmiation  Visusicetion View  Help ? B Quedk Access (Cirle
AR @dg: @4 A E ¥ A
B Cbject Tes - « x @ |[7), bexammartation Srcvsien !iﬂ Arvew ni“—~ Filvieer % | ™ TabinViwrer xi.-‘] Wvervew X
(B cat | @) corrmence |03 Cptimsation &
Toa tarme ]
o
a
PENFComput tion o
&
© =
FunstruchrsdMesh ?
= f £
=1 a
Fari
. == i a
# Chiect Eddtor - a o L
- =
B B 4 b xOwe_ClassificationPoints L3, [} x p
-
& | xowe_ClassficationPoints = £ l
Geveral I e
¥
¥
¥
41
L4 !
4] Il
x F !
|-~
¥ .41
¥l ] ke
! "
[ evervescene =7
B Conscle - a x
== PO comp © resuls request [firished prepsrstion of -
stigllon peocnss]
*=% PO comp - running extemal process
[CPLOWT ECHISHIPFLOAWS. 0.00- 586_&4 foinfshipflow.bat in t
desgrs dest ] &
*=+ PFO comp © Finished resuts [design: dest]
> 3 s 8 & 06 EY LD @ g E 58 n @
B dest =1 - IGlobal System Gl Scaleg: 1
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Tutorial 5 part 1 — Complex Appendage modelling
For this tutorial you need to use Friendship FRAMEWORK together with SHIPFLOW.

1. Import case ID SHIPFLOW configuration from
DVD:\AdvancedTraining\Tutorial Advanced_5\source

2. Import duct.igs IGES file.
Save the project as kvlcc2 ESD.fdb

4. Check the setup, make sure you see the offset sections and duct surface on your screen.

Py ; . ES s =
I] Fe <80 [ Connectons | Optimzstion  Wisuslzstion  View Help (7 @ o ats (k)
O 9 @a @a /2 r Il N # A
B Cject Tree " e x @ | 3
[A] I. can B connections |3 Optimtzation z
Type hame
4 L configurations -4
FCanfigue stonshi - E# case 1D [ |
iy o -
+ & apan et
i gl
oy wehag &
iy post =]
B Computations &R,
2
& Apghcar
#  Chject Editor W oa o4 ox
*E 4P v 0 o=

Z Console s o4 x

= IO IGES Globall Section : unis [detected meters]

p=|

s B0 /0 a7/ 00 MEBWa e AND @E:S _J
[ baseline ™ | ' Global Systemn » | Grid Scalng: 1

5. In order to create a volume grid for the imported duct grid we shall first make a surface
mesh using the surface and thereafter use a hyperbolic grid generator to expand this mesh
into 3D.
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6. Select the duct surface and create a mesh using Mesh Engine, name it duct_mesh

NI Srsmacrt - Efrmagrandempiodesd 110640 =
Fie (LMD Corewitiors  Optmitstes  veusiown  Fesurss  Vew  Help [ F -
\ B e \ Pum ¥A
cb sa+x W 7 Conmmrnsion Brovter % | o] S | sl movereen x
B o e . V| T == —
o Guves 3 | 3 —_— e
& sutens . i —_—
e LN —_—
B e . ] \, —
e | \ - T —————
Ot » ] - cilg
 » " = | : : =
. =
»

7. Switch off visibility of the offset sections and imported duct surface, notice that the mesh
that was just created is extremely coarse and does not represent the object accurately.

8. Refine the mesh dimensions and use stretching factor according to the example below

= 2 ESD4d [ e e |
Fe CAD Cornections Optimistion Viesskostion Festwes Vew Hep (7 T
@% ~:F Il B " 1
. x @ 7 [7] oeamentatontrowser % [ 4] dvess % al movervew %
Comeactions. | [0 optimizskion ~ ¥
|
4 a
fl | %
5
stat - -
Fa o
| L) ® i
# Ohject Editor ma.ax B
WA F el w0 x| @ }
=] 3
B duct_mesh (= §
General =
<]
7
a
: L
: a
Tl _oo01 - (7
Euclidean Spacing .
U-Dmersion 7
U-Diection
0 Z
0.6
o, 1] DE;
V-Direction
k] FJ
(] BE;
B Console - aax
o IHC Temgcary comoarclMoak konese : tinand to
e
**++ INFO 1GES Gobal Section : uniks [detected meters)
> BE e 8 a8 08 8 Q2LE a9l nHhh @B S
B bosehoe 0 1 [L IGlobal System = | G Sosingi 1
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9. To the xchap configuration add volume object

B ObjectTres a4 x
o e
~ Name
P| kvkeZ_ESD
- [B baseline
- [ 1GES_Import ?
Trimsef_0001
-] SHF_Import_as_off_kwloe2_ductvathstat
BB case_ID
-y o
- & xpan
- & xgrid
-8 xchap
&= paral

Ry o @
g

lelolale]

& control

&= fhine

= refine
- My wpost
= duct_mesh @
nputations

P&FOQ - B

K| | jui|
[# Object Editor R
& EH 4 p

e =+
impart.

sgrid
ke

paw
actuato
line:

extprop

1
volume grid From imported surface grid
* |

10. Now we will use the duct_mesh to create volume grid, apply settings according to the
illustration

; A Object Editar B oa 4 X
(2 = < » )
|\-'|:|Ism =] +

volu [ %]

Id duck < MF)

"ductmesh.p3d”

File o (2

duck_mesh. exportPlot30(" ductmesh. p3d")

Emax 20 ﬂ ’
Step | 2e-05 o @
Fac | 1.2 0 (7
Br3l | MOSLIP 0 (2

11. The setup of the duct is ready but we should add support for this structure. We will use two
wings created using rudder objects.

12. In the xflow configuration add two rudder objects with the following settings
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rudder % ] rudder % ]

Id FpC (7] Id FaC Kl
Span | 3.2 (2] Span | 3.2 (7]
Angle | 20 (2] Angle |20 (2]
Cank 90 (2] Cant | -90 Kl

Crigin | [7.6, 0, 5.8] Origin | [7.6, 0, 5.8]

5 [0, 1] (2 5 [0, 1]
C [2.5, 2] (2] i [2.5, 2]

Hle [0.75, 0.5] (2] e [0.75, 0.5]

O O 0 0 6 0 0 O ©O
0O O 0 0 0 0 © O ©

Dime | [30, 20, 20] (7] Dime | [30, 20, 20]

13. Make sure that the number of xchap iteration is set to 0 and start the computations.

14. While the computations are running there should be many warning messages appearing in
the TaskMonitor, these usually would not appear. However, since this example case is for
demonstration only and uses extremely coarse grids the solver may give various warnings.

15. When the computations are finished, display surface meshes on the duct and supporting it
blades as well as on the refinement of the hull. The correct set up should resemble the one
below.
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File Edk Create Inkegration Wisualization Featuras Toobars ‘Windows Help

| e @3 B[S # B | > Il B || @moderefreshenstied || Saveworkspace  Defak L1 12 It A
B ObjectTree il | ]
Q0D e E
[ Hame :l
||| e 4
|| | & rudder
- & rudder a
- & xpan
|~ control ]
& ikeraki
& paral ®
B segrid
El i xchap
| & paral ~
5 control
& line
- &% refine 8
Bl
- & xpost =)
duct
El@;ggmnatm @
=3 ﬁD-esagm e
L Definkions -
Kl | 0
[# Object Editor .4 oax
_ Close & =
Ooutside || 12 &
Boundary Conditions
Intesior B @
Haslp | (7)
Sip U @
wow [ @
outfiow [ @
Display Dptions
goundary [ (7)
L Shce |m| 6]
L o =2 :
M Slice =l 7 ) B E
e g
M ] = i o o L
N o S @@ » vE@ a0 B8 dEDalece 2995 @8 8|q

[ baseine] 21| (L I6lobol sy

* Note that the grids used in this tutorial is not fine enough for design applications.
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Tutorial 5 part 2 — Appendage optimization

1. Continue the work from the previous part or open the file kvlcc2 ESD.fdb located in
DVD:\AdvancedTraining\Tutorial _Advanced_5\intermediate

2. We will optimize the supporting blade angle of attack using systematic variations with
Ensemble Investigation.

3. First we will have to prepare a self propulsion setup in order to have objective function for
the optimization.

4. Turn on the propeller.
B M xchap
i e My oparall

- % cantral
o iy line
..... B rofing x
1| | v
| # Ohject Editar B s o4 x
=
Irelax j +
lline [ x]
Id prop < IE
Diskon 2N |2
ks

5. Add selfprop command to xflow configuration and use the settings as below, make sure that
the Pow command points to the right file which was in source directory for this Tutorial.

. | ;

| # Ohject Editar B a4 ¥
B E o4

Inu:uminal LI +
selfpr [}
Cnoff | an ~ £ [?
Ctow | 0,001 '~RE

Coourse201 204 19-Kaorea) XMESH-XPAM-XBOUMND-

Powe | DESIGMN| Tukorials_and_Exercises) Tutarial_sdvanced_3lsourcelprop- e (7
pioa, bxk
Ctto | 0,003 [ Y
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6. Set number of xchap iterations to 10 and start the case, it should take about 10 minutes on a
laptop

7. When the calculations are finished go to the TableViewer and by double clicking on the KQ
and JV create parameters.

B objectTree ® 4 <« x oy [[?] DocumentationBrowser | all_sovisw [ Fistisuer | B Tableviewer
@ @ ° &  baseline: XBOUND [t-]
=} % Mame ;I
cope - [T SHF_Impart_as_off_kelec?_duckwithstat & o
orfigurati... B case ID YCOF 0.490857
= 5 flow a
- My title TRIMAMN 1]
& program ZSIMKF 0
- My yship &
- 5 hull G ZINE 1]
i offset ZSINKE 0
M ipos
o My symmety ra Z5INKS i
- iy selfpr
—®y prop = 15 0.000135724
M rudder Sref 0.269993
- 5y rudder
- & xpan 2| |- 0.004576
B % soarid . AREA 0.1263
- # xchap i)
- paral
- My control . [
- iy line ] baseline: XCHAP |1
- My refine
- My valu 0
Bl xpost WYAR 1.58292
M control
evalouble - AOE_pork WRAD 0.4
evabouble e AOR_sth W 0.161069
leshEngine - duck_mesh
arameter {8 eval IV ] KT 0.0273337
arameter - eval_KG Kl
B B3 Computations L
hfcomput... @ /B8 comp il 0.604073
Designs M 0.873925
esign @ baseline = '
| Definitions = kQO 0.00223305

8. Now add additional parameter PD that will represent delivered power using the following

formula
FParameter _._ .—. PD )] =
1| | b
| 7 Ohiject Editor B s 4 X
B = <4 IQn
Kl | rp o
General
7.00926415
Value | 2 piry* (1,25 | feval_1¥ * 0.22)) ~ 31 * eval_KQ * 1000 (0.22 ~ 5) 2)

9. Create two Design Variables which will be used as input for angle of attack, name them
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AOA port and AOA_stb and set both to 20.

FDevabaouble
FDevabouble P
1| | 3

| #  Ohject Editar B i 4 ¥

iy

<4 |} |sa0A_port

:h A0A_pork

General

Yalue | 20 Ed

10. In the xflow | rudder configurations replace the Angle with the Design Variables

o M rudder
- [ ~
- 1| »
1] » .
. [/ ohject Editor "
[# object Editor B4 o« X -
_ B E 4 b
LR | =+
tilk -
il = +
rudder o rudder (%]
1d rpc [ ] Id rsc e (?
Span | 3.2 < NE Span | 3.2 (<N
20
20 .
R Angle 0?2
Angle " |
? AOA_port 0 [ AW _sth
Cank | 90 0 (7 Cant | -90 e 7
Crigin | [7.6, 0, 5.8] 0 (72 Crigin | [7.6, 0, 5.58] [ <M
s [o, 1] o 7 s [0, 1] e (7]
C [2.5, 2] o 7 c [2.5 2] o 7
de (0075, 05] o (7 We | [0.75, 0.5] o 27
Dime | [30, 20, 20] o (7 Dime | [30, 20, 20] (< NE

11. Add Ensamble Investigation
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Inkegration Wisualization Features Toolbars Windows Help

i 1om @ aincceshEnbled || Saveworkspace  Defaut L1 L2
D Design Engines » B Design Lab

" D Design Add-ons

nerowser | all aoview | Fileviewsr | T Tableview

2 B Ensemble Investigation

: Configurations N D Exhatibive sard FEnsembleInvestigation

= The Ensemble Investigation allows ko permute a set of

« [ Computations » B soho desia iab o P obj :; arLe anly
- th and constraints are
L] Definitions »

EBrent
B rquences B Eng i,

" . MelderMeadsi eSearch and Sobol rerate so called
@ Hydrastatic D : inplex ign of Experiments) k. ation DoEs are
Mushallo D T1search
[ FRIENDSHIP-Modsler [ Newton-Raphson
Generic B NSGAID
Custarn

i D mosa

'Sh'nflow = Im]

12. Use both AOA_port and AOA as Design Variables and add variation +/- 5 degrees
13. Use PD for Evaluation of the results.

1 ="l M'—'III'—"—I'—... :’ '-'-'III'-' T
& D Design Engines
FEnsembleIn... 1ﬂ EnsembleInvestigation ; o g
1 | 3
| # object Editor B o4 4 N
F@ = 4 P EnsembleInvestigation
Screenshots - /7 + @ [?

Design variables

Design variable Series Walue Ackive
1 |&08_port - 15,20,25 20 x [ %]
2 |aoa_sth * 15,20,25 20 » [ %]

3 . O

Evaluations

Evaluation Cbjective
1 |FD - D ﬂ
2 -

14. There will be 9 different variants created if you run this case and each should be run until
convergence. Moreover, the grids should be much finer to give good results so we will only
look at the grid modifications.

15. Go to xchap configuration and in control add grids command to prevent from running the
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solver. Also use xchap only in the xflow|program configuration. Now you can start the
Ensemble Investigation.

El &5 xchap
i M parall
o My control -

1| | v
| #  Cbject Editor B i 40X
B E 4
Iverl:n:use = +
control
Stark | start /(2]
Maxit | 10 0 (?

16. When the computations are finished check the different variants and verify that the angle of
attack was varied appropriately. Since the actual xchap solver was not run there will be no
valid flow calculations.

(7] DocumentationBrowser | all 30view | =) Fieviewer | O Tableviewsr | (5 Ensemblelnvestigation_1_results |

e =D | nEEebsTe |BE x ©
[\]ADA_port [\]ADA_sth KPD
Active Active
ADA_port ADA_sth PD
Scope
Reference
Lower Bound 15 15 nan
Upper Bound 5 25 nan
Feasible Designs: 0 %
Mean Ukilization Index
Mean 20 20 1}
Sample Standard Deviation 4,330127 4,330127 i}
Error-free: 0 % 100 % 100 %% 0%
@ M [1 Ensemblelnvestigati... [| 15 ] 15 nan
= M [1 Ensemblelnvestigati.. [ s [ 1 20 nan
= M 1 Ensemblelrvestigati... [| 15 125 nan
(5N | [! EnsembleInvestigati.. [ | 20 [] 15 nan
= M 1 Ensemblelrvestigati.. [ | 20 I | 20 nan
= M [1 Ensemblelnvestigati.. [ ] 20 [ ]25 man
= M [1 Ensemblelnvestigati.. [ |25 [| 15 nan
(5N | [! EnsembleIrvestigati . [ |z [ | 20 nan
= M [T Ensemblelnvestigati... [ |25 | | 25 nan

* The calculation execution with the Grids keyword will result with PD = nan.
** Keyword Grids is used only to check correctness of the grids, RANS solver is not executed

*#% Note that the grids used in this tutorial is not fine enough for design applications.
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