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VOITH

VLJ Integration Study
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VOITH
VLJ Propulsion Arrangement

outlet tunnel VLJ inlet tunnel Shaft
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VOITH

Geometry Definition
Integration Parameters

M
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VOITH

Geometry Definition
Rotor and Stator

A
» blade parameters are defined on cylinder sections [r/R]

Pitch

5 « chord relative to diameter
N
\\ * thickness, camber, skew, rake relative to chord
k. i e pitch [°] normalized by 90°
Skew \\\\\\\\\\
“\\\\\\\\‘
\\
Thicknams ~5
Camber - = e e
Rake
=
IR [-]
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VOITH

Geometry Definition
Rotor and Stator

profile is generated on 2D plane (curve engine)

subsequent block structured grid generation

\ .
\. requires support geometry
N
\\ circle segment shows cylinder section for final
profile position
\
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VOITH

Geometry Definition
Rotor and Stator

» profile for three positions is shown
(fR=0.4,0.7,1.0)
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VOITH

Geometry Definition
Rotor and Stator

» view on the three cylinder sections

Nl
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VOITH

Geometry Definition
Rotor and Stator

» based on the profile curve engine the whole
blade is created as meta surface

VOITH CAESES | David Bend! | 2017-09-28 10
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Geometry Definition
Nozzle

* nozzle is a simple rotational body

» rotor and stator are positioned inside of the
nozzle
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VOITH

Geometry Definition
Nozzle and Shaft

» shaft and hub complete propulsion line
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VOITH

Geometry Definition
Inlet Tunnel

e integration requires a inlet tunnel

e curve engine is a three point circle

tunnel apex

the circle’s axis is parallel to the rotor axis

» the circle’ axis defines a plane that intersects
the following definition curves and creates
three circle points: tunnel apex, side A and
side B
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VOITH

Geometry Definition
Inlet Tunnel

e tunnelis created as meta surface
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VOITH

Geometry Definition
Hull

* hull has a generic shape that a simple integration
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VOITH

Geometry Definition
Hull and Inlet Tunnel

inlet tunnel geometry is combined with hull
geometry

« all surfaces are combined to one brep

* no boolean operations are used - more stable
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VOITH

Geometry Definition
Hull and VLJ Assembly

* hull brep and VLJ brep are combine by boolean
union (careful base geometry definition assures
success - tolerances)

» outlet tunnel is a simple extrusion of the nozzle’s
outlet as a boolean difference
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VOITH

Grid Generation
Rotor and Stator (Structured Hexahedron Approach)

» rotor and stator mesh are created by Icem Hexa

» only one blade is meshed, whole rotor is defined
rotated copies
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VOITH

Grid Generation
Rotor and Stator (Structured Hexahedron Approach)

» all the support geometry (curves and surfaces)
are needed for ...
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VOITH

Grid Generation
Rotor and Stator (Structured Hexahedron Approach)

e ... the block structure of the hexahedron mesh

circumferential symmetry is assured
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VOITH

Grid Generation
Rotor and Stator (Structured Hexahedron Approach)

» surface mesh has high density in regions of
interest: leading edge, trailing edge, gap
between nozzle and blade tip

prism layer around all surfaces
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VOITH

Grid Generation
Hull Control Volume (Unstructured Polyhedron Approach)

« around the hull a half pipe control volume is
created

 this region discretized by polyhedrons

A
X
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Grid Generation
Hull and Control Volume (Unstructured Polyhedron Approach)

VOITH

» complete control volume is created by
extruding in- and outlet grid
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VOITH

Grid Generation
Surface Mesh
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VOITH

Control Volume
Boundary Definition

noslip wall
(rotational velocity)

L.
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VOITH

Integration Study
Integration Depth and Shatft Inclination
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VOITH

VIT Hull Interaction Study
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VOITH

VIT Interaction Study
Bow Setup
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VOITH

VIT Interaction Study
Flowparts (Tunnel Hull Transition)

hull

flowpart

VIT
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Geometry Definition
Hull and Flowpart Parameters

A 4 T
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VOITH

Geometry Definition
Bow

* bow geometry is based on simple
three point b-spline curves

» facilitating Bow_SectionAngle,
Bow_WaterlineAngle and
Bow_FrontWidth
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VOITH

Geometry Definition
Bow

* a lofted surface connects the base
curves

* side surfaces are simply extruded
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VOITH

Geometry Definition
Flowpart

» flowpart and tunnel is created as one
rotational brep

* the rotational brep is substracted
from the hull brep
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Geometry Definition
Tunnel Hull Transition
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VOITH

e Tunnel hull transition is created a

linear edge fillet (huge benefit of
breps!)
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VOITH

Geometry Definition
Support Geometry

» support curves are created based on
brep edges

» they adapt to geometry changes
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VOITH

Geometry Definition
Support Geometry

» support curves are created based on
brep edges

» they adapt to geometry changes
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VOITH

Grid Generation
Hull Control Volume (Structured Hexahedron Approach)
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Geometry Definition
Mesh Parameters

SupportParameter|

flowPart01_LengthRel / 0.025 +

0.5).toint() > 2, (4_Calculation|
Value SupportParameter| \‘?“,

flowPart01_LengthRel / 0.025 + |

0.5).toint(), 2) + 1, IF((4_Calculation|

SupportParameter|

flowPart0l1_LengthRel / 0.025 +

0.5).toint() > 2, (4_Calculation|

SupportParameter|

flowPart01_LengthRel / 0.025 +

0.5).toint(), 2))

Design Variable [J @

) Object Editor: |4_Calculation|MeshPari© ® 4 v = © x | (Y Object Editor: |4_Calculation|MeshPari© B <« v — O [ Object Editor: |4_Calculation|MeshPar© ® <« ¥ o
] |flowPart01l_Nodes 2 [X] | flowPart02_Nodes @ [£] |flowPart03 Nodes (@
General [ General - General

14 13 18

IF{modulo(IF({4_Calculation| IF({4_Calculation|SupportParameter| IF((4_Calculation|SupportParameter|
SupportParameter| flowPart02_LengthRel / 0.007 + flowPart03_LengthRel / 0.013 +
flowPart0l_LengthRel / 0.025 + Value 0.5).toint() > 3, (4_Calculation| 7 Value 0.5).toint() > S, (4_Calculation| (?)
0.5).toint() > 2, (4_Calculation| : SupportParameter| SupportParameter| o
SupportParameter| flowPart02_LengthRel / 0.007 + flowPart03_LengthRel / 0.013 +
flowPart01_LengthRel / 0.025 + 0.5).toint(), 3) 0.5).toint(), 5)

0.5).toint(), 2) + 4_Calculation|

MeshParameter|flowPart02_Nodes, 2)

== 0, IF((4_Calculation| Design Variable [J 2 Design Variable [J @
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VOITH

Grid Generation

Flowpart Study
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VOITH

Grid Generation

Control Volume
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Control Volume
Boundary Definition
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Rotor:
noslip wall
(rotational velocity)

stat.
pressure
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VOITH

Post Processing
Bow Study
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Standard Report Resistance Calculation
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VOITH

Automatic Latex Report Creation
Supported by CAESES

voiru S e standard tool in project work

VOITH . :
ol : o often tank test results are not available for

Aup  ares wiaterplane m?]
A maximum section area m]
A area exposed to wind m] S
Begme 13T 2 T " power predictions of our propellers
BMT NG 19 m Catamaran c e liwaaon i
5 ) €, block cosfficient (D/(Lpp- By - T)) ]
Resistance Calculations [ prismatic cosfficient (D/(Lpp - Ax)) F
G frictional resistance coefficient. H h / h h h II h
G el e i 1 e Or Cchanges / ennancen 1ent on the hu ave to
Ced total resistance coefficient referring to displacement  |-]
T air resistance coefficient of frontal ship area 5
L b luated
il 2 N € evaluate
Fr o Froude number :
by moment of inertia acordant 1o y axis kg-m?]
Loa  agthoverall i
Lgp  length between perpendiculars m] . . .
s h i
b e ch « standardized hydrostatics, mesh generation,
Re Reynolds number H
Ra  roughness allowance | . .
b : CFD set t d report
R i mie & setup, Post processing and reportn
Ry total resistance kN]
Rw wind resistance ki)
Sw  wetted surfoce m]
T draft m]
t tecnperatine °C)
v welocity k], [m/s]
xp x coordinate of bow m]
A # coordinate of stem m]
1, zwanshtion of bow m]
2o 2 translation of center of graviy m]
2 2 translation of stem m]
u dynamic viscosity Pas|
¢ trim angla P
R - M density kg/m’]
Croated Veriied T Approved
Name David Bendl WMichadl Paim | Dr. Dirk Jurgans . "
o Ets T e Version History
[Sgronae | Revision _Date Commet
o 2014-02-25  initial release
1 2015-03-02 with extruded approach, calcul: for two drafts:

116 mand 132 m
2015-05-20  calculated speed range 10, 32 kn in 1 kn steps, added result picures

Report No. 1733 Rev. 2 2/9

VOITH CAESES | David Bend! | 2017-09-28 44



VOITH

BCRAESES [ M O WE & /home/bendlid/Projekte/BMT_NG/WSV_19m_Trearddur_Bay/Ship/Hydrostatik/SRRC_CFD_PreProcessing_010.fdb* [Quick Access (Ctrl+Q) = o x
File CAD Connections Optimization Visualization Features View Help @ | @
m Connections |3 Optimization | Q=< » Q0 x||W -
Type T Name Quick Find (Ctrl+F) ] —_

4 ! baseline 5 — -
FScope 4 (@ O1_Input & ° S
FScope 4 [ Input .E_,;
FTriMesh & TrearddurBay BareHull 4 @
FScope b (7] MainDimensionCalculation 3
FimageTriMesh @ triHullConnector a o
FParameter AreaExposedwind e = =
FParameter Density (7] a
FParameter [x] Draft (7] D
FParameter DynamicViscosity (2] A g'
FParameter RoughnessAllowance (2] = 1
FParameter Temperature (7] )~ 2
FParameter WindRestiance (2] e o
FScope o ~ —
FScope b (7] 03_VCBow el =
FScope b [ 04 VCStern ]
FScope b [ 08_HydroStatic i) a
FScope b [T] 09_Output —

b [F) Feature Definitions >} m

|

[17:12:43] *** INFO Perpetual commercial float license : Issued to david.bendl@voith.com
[17:15:58] *** INFO Open project : SRRC_CFD_PreProcessing_010 [1.91208 sec]
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VOITH

BCAESES MO0 WMEIN

File CAD Connections Optimization Visualization Features View

/home/bendld/Projekte/BMT_NG/WSV_19m_Trearddur_Bay/Ship/Hydrostatik/SRRC_CFD_PreProcessing_010.fdb*

Hlp @ |0 @ | P

w Connections [D Optirnlzationl @
Type T Name Quick Find (Ctrl+F)

4 |m baseline N
FScope 4 [ 0l_Input (&
FScope b lop it
FScope @ MainDimensionCalculation
FParameter [&] HeightOverall (7]
FParameter LengthOveraAll (7]
FParameter LengthPerpendiculars (7]
FParameter LengthWaterline (7]
FParameter Widthoverall (7]
FParameter WidthwaterLine (2]
FPlane pinZ
FSectionGroup sections
FimageTriMesh
FParameter AreaExposedwind (2]
FParameter Density (7]
FParameter Draft (7]
FParameter DynamicViscosity e
FParameter Roughnessallowance (7]
FParameter Temperature (7]
FParameter [x] WindRestiance (7]
FScope b [ 02_Controlvolume
FScope b ) 03_vCBow
FScope b [ 04_VCStern
FScope b [T 08_HydroStatic
FScope b ) 09_Output

b (F] Feature Definitions

# = < » |0linput|MainDimensionCalcu  (J x
FParameter

[K] [Heightoverall @

General o

EX] ]

Value |01_Input|
triHullConnector.getMaxPos()z

Design Variable (] (2]

[17:12:43] *** INFO Perpetual commercial float license : Issued to david.bendl@voith.com
[17:15:58] *** INFO Open project : SRRC_CFD_PreProcessing_010 [1.91208 sec]
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File CAD Connections

BCAESES [ 170 WK 4
Optimization \Visualization Features View

/home/bendld/Projekte/BMT_NG/WSV_19m_Trearddur_Bay/Ship/Hydrostatik/SRRC_CFD_PreProcessing_010.fdb*

Hlp @ |0 @ | P

M Connections [D Optlmlzation! @ || & = €4 » |02 Controlvolume|BaseSize . (] x
Type T Name Quick Find (Ctri+F) £ FParameter
F3DPoint + o pntCVExtrudedo4 5

FaDPoint + o pntCVExtrudedos & [Basesize @
F3DPoint + o pntCVExtruded06

F3DPoint + o pntCvExtrudedo? General o
F3DPoint + o pntCVExtrudedos

F3DPoint + ° gntWaterplaneSEnd Value 05 -/ @
F3DPoint + o pntwaterplaneStart

FFeature::CC... + [F | ftrExtrusionBottom Design Variable [] e
FFeature::CC... + [F | ftrExtrusioninlet

FFeature::CC... + ’,i\ ftrExtrusionOutlet

FFeature::CC... + |F | ftrExtrusionSide

FFeature::CC... + |F | ftrExtrusionTop

FFeature::Fo... + srfOutlet

FFeature::Fo... + srfSymmetry

FFeature::Fo... + srfwaterplane

FFeature::Sh... + [F) ftrshipControlVolume

FLine  —

FParameter [&] BaseSize (7]

FParameter ControlvolumeDeltainner (7]

FParameter ContrololumeDeltaOuter (]

FParameter CVDistanceBottom (7]

FParameter CWDistancelnlet [7]

FParameter CVDistanceOutlet (7]

FParameter CVDistanceSide (7]

FParameter CVDistanceTop (2]

FParameter MeshSizeBow (7]

FParameter MeshsizeFreeSurface

FParameter MeshSizeHull (2]

FParameter MeshSizeStern 17}

FParameter PrismRatio (7]

FParameter PrismThickness (7]

FParameter PrsimLayers (2]

FParameter VCWwaterplane (]

FParameter WaterplaneThickness Q

FScope b _viBow =

[17:12:43] *** INFO Perpetual commercial float license : Issued to david.bendl@voith.com
[17:15:58] *** INFO Open project : SRRC_CFD_PreProcessing_010 [1,91208 sec]
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File CAD Connections

BCAESES [ 170 WK 4
Optimization  Visualization

Features View

/home/bendld/Projekte/BMT_NG/WSV_19m_Trearddur_Bay/Ship/Hydrostatik/SRRC_CFD_PreProcessing_010.fdb*
Hep @ [ @ [P | A

M Connections |[3 Optimization | @
Type T Name Quick Find (Ctrl+F)
4 |m baseline N
FScope > @ 0l_Input [
FScope
FScope @ 03_VCBow
F3DPoint + o pntEnd
F3DPoint + o pntStart
FEllipse + fervEnd i
FEllipse + crvStart
FFeature::lid + srfend
FFeature::lid + srfstart
FLine +  J crvAxis
FloftedSurfa... + srfCoat
FTriMesh A sldve
FScope =
FScope b [T) 08_HydroStatic
FScope b ) 09_Output

b [F) Feature Definitions

# = 4 » |03.VCBow|crvEnd QL0 =
FEllipse
| crvEnd | &
General -
length axis A [0.8 [-]e
Length Axis B ]3 \ .i o
Start Angle 0 @
End Angle 1360 B
ggz;tdant Angle @
Transformation [ J I [~}

Axis Modeling
Display Options

Color

@ 7z

[17:12:43] *** INFO Perpetual commercial float license : Issued to david.bendl@voith.com
[17:15:58] *** INFO Open project : SRRC_CFD_PreProcessing_010 [1.91208 sec]
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BCRAESES [ M O WM & /home/bendlid/Projekte/BMT_NG/WSV_19m_Trearddur_Bay/Ship/Hydrostatik/SRRC_CFD_PreProcessing_010.fdb*
File CAD Connections Optimization Visualization Features View Help @
M Connections | 3 Optimization | elld=<» W0 x||m |@ || [@ Documentation Browser X EPV T 4] 3DOverview X
Type T Name Quick Find (Ctrl+F)
4 |m baseline ~ —
FScope b () 01_Input .~ °
FScope b ] 02_Controlvolume
FScope b ) 03_VCBow 7
FScope 04 VCStern
FScope @ 08_HydroStatic a
F3DPoint + o pntCOG e
FFeature::Off... + [F) ftrwettedSurface a
FParameter AreaWaterplane (7]
FParameter DeltaMass a
FParameter Displacement (7] —
FParameter Mass =
FParameter MaximumSectionArea (2] a—
FParameter Momentinertia -
FParameter WaterplaneCoefficient "_
FSectionGroup secHull
FScope T @
b [F) Feature Definitions =
>
'[17:45:46) *** INFO compHydroStatic : f = SAC Normalization Factor A
[17:45:46] *** INFO compHydroStatic : f = 0.5 * Ipp / maxSecArea

[17:45:46] *** INFO compHydroStatic : f = 0.5 * 18.8638 / 1.90764

[17:45:46] *** INFO compHydroStatic : f = 4,94428

[17:45:46] *** INFO compHydroStatic : heel = 0 deg

[17:45:46] *** INFO compHydroStatic : sink = 1.16 m

[17:45:46) *** INFO compHydroStatic : catamaran type [involve mirrored body (y = -y )]
[17:45:46] *** INFO compHydroStatic : f = SAC Normalization Factor

[17:45:46] *** INFO compHydroStatic : f = 0.5 * Ipp / maxSecArea

[17:45:46] *** INFO compHydroStatic : f = 0.5 * 18,8638 / 3.81528

[17:45:46] *** INFO compHydroStatic ; f = 2,47214

> @@ e v@@as - 0B 8 of6 a|écuee ann| g @ 8

|QuickAccess (Ctrl+Q) — o x
||

EEREBE ul 195U0IPB[ES ¥ | SIuRAISU0) “

IS

| Project Units: meters - baseline

| IGlobal Systen - Grid Scaling: 1 7




VOITH

BCAESES [ 170 WK 4
File CAD Connections

Optimization Visualization Features View

/home/bendid/Projekte/BMT_NG/WSV_19m_Trearddur_Bay/Ship/Hydrostatik/SRRC_CFD_PreProcessing_010.fdb*

Hep @ [ @ [P | A

M Connections | (3 Optimization | @ = 4 » |09 OutputffirCreateMainView . (] x
Type Name Quick Find (Ctrl+F) CreateMainViews
4 [ baseline = [F] | ftrCreateMainViews |[e @
FScope b () 01_Input ~
FScope b [T 02_Controlvolume General -
FScope b [ 03_VCBow :
FScope b [ 04_VCStern GL Window | 3DOverView [-] @
FScope b [T) 08_HydroStatic
FScope 4 (@ 09_Output GLcamera  3DOverViewCam [- @
FScope b MainViews
FFeature:Cr... |F | ftrCreateMainViews
FFeature::Whi... . rwriteHydrostatic afh (not evaluated | » o
FFeature::Wri... + ftrwriteMeshSetup | getDesignDir() [-]
4 (F) Feature Definitions
FFeatureDefi... CCMExtrusionSettings Roll Angle EMazn\/lewle.nllAngle ] '[ a
FFeatureDefi... CreateMainViews
FFeatureDefi... Cuboid @|| CamViewPoint [Mam\flews[pntCamera |-] (2]
FFeatureDefi... FourPointSurface
FFeatureDefi...  lid || Timercue [MainViews timerCue [-] @
FFeatureDefi... F | OffsetGroupWettedSurface 2]
FFeatureDefi... ShipControlvolume Waterline EMaEn\ﬁews;chateﬂlne I.l @
FFeatureDefi... F | WriteHydroStatic K
FFeatureDefi,.. F | WriteMeshSetup ihlg.‘-])"ﬂt‘i:
[19.35 ]
|01_Input|
Lerigth.over:Al MainDimensionCalculation| - o
LengthOverAll
[z ]
1 |01 _Input|
hicueapl MainDimensionCalculation| - o
Widthoverall
116 ]

[17:45:

[17:45:46] *** INFO compHydroStatic : f = 0.5 * |

[17:45:46] *** [NFO compHydroStatic : f = SAC Normalization Factor
46] ** INFO compHydroStatic : f = 0.5 * Ipp / maxSecArea
[17:45:46] *** INFO compHydroStatic : f = 0.5 * 18.8638 / 1.90764
[17:45:46] *** INFO compHydroStatic : f = 4,94428
[17:45:46] *** INFO compHydroStatic : heel = 0 deg
[17:45:46] *** INFO compHydroStatic : sink = 1.16 m
[17:45:46) *** INFO compHydroStatic : catamaran type [involve mirrored body (y = -y )]
[17:45:46] *** INFO compHydroStatic : f = SAC Normalization Factor

/ maxSecArea

P
[17:45:46] *** INFO compHydroStatic : f = 0.5 * 18,8638 / 3.81528
[17:45:46] *** INFO compHydroStatic ; f = 2,47214

|>

v~ MR Aas. B8

|@ || [@ Documentation Browser X

Al 3DOverview x

CreateMainViews X

@@ e v@@as - 0B 8 of6 a|écuee ann| g @ 8

[Quick Access (Ctrl+Q) = o x
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BOAESES ] MO MM & /home/bendlid/Projekte/BMT_NG/WSV_19m_Trearddur_Bay/Ship/Hydrostatik/SRRC_CFD_PreProcessing_010.fdb* Quick Access (Ctrl+Q) = o x
File CAD Connections Optimization Visualization Features View Help @ [ @ | » | A
m@ Connections | [3 Optimization @ || ® = « » 09 outputiftrcreatemainview | 0 x ||@ T [ S| [® pocumentation Browser x [all 30view x [l 30overview x [ IS CN Ve
Type Narﬁ bouch;-Fmd(CtrHF) D Kl | | General | Feature Definitions | Arguments Attributes 9 |w
4 agaling = F||ftrcreateMainViews l& # — 7 ey 11 "
FScope b () 01_Input . el N i ollld 2| x DO |(K | & E|% | &|©O o)
]
FScope b [0] 02_Contrololume General - 11 point camorigin(inloa/z, o, 6) NE
FScope b [0 03_VCBow ) 7 12 3
FScope b [ 04 VCStern GL Window 3DO0verview - @ 13: coordinatesystem camSystem() =1
FScope b [ 08_HydroStatic > ~ a 14 camSystem setorigin(camorigin) =
FScope 4 09 Output Ty -p—- = — 15 camSystem setalignment( camorigin+camPoint) |
Fgcoge b- "Mairf\ﬂews oL Caniarg SDOvervswoan | L2 a 16 camSystem setangle(rollAngle) &
FFeature::Cr... ftrCreateMainViews E " - r
FReature::Wii. . . (F) & eHydrostatic ok not evaluated b PN a ig inGLCamera.setTransformation(camSystem.getInversenatrixa()) %
FFeature:Wri... + |F | ftrwriteMeshSetup getDesignDir() | 20 // screenshots are controled by a script file 5
4 [F) Feature Definitions S - = 21 ) frile seript( inPath+ "/screenshots.fsc") =
FFeatureDefi... [F | CCMExtrusionSettings Roll Angle Mainviews|Rollangle |~ @ — gg script.openwrite() o
FFeatureDefi... CreateMainViews o o~ 54
FreatureDefi... F | Cuboid (7] CamViewPoint |MainViews|pntCamera I [2] 25 unsigned screenshothumber(1)
FreatureDefi.. @ FourPointSurface . @ 26 script.writeline(inGlCamera.getName() + ".setZoomLevel("+ inLoa* 0.26+ ")")
FFeatureDefi... a lid || TimerCue |MainViews timerCue | @ 27 )
FFeatureDefi... F | OffsetGroupWettedSurface 7] ' 28; // Front view
EFeatureDefi... ShipControlVolume Waterline [Mainvie s eniwaterline T ) (> 29 script.writeLine(inwaterline. getFulliame() + ".setstartpos(["+ 1.e2* inLoa+ ", "+ ((@.5)* inBoa+ 0.02*inLoa) + ", "+ B
; i ——— i inpraft+ "1)")
Eiezuregeg..‘ i m!:e:ydfgt?m 30 script.writeline(inwaterline.getFulllame() + ".setEndPos(["+ 1.02* inLoa+ ", "+ ((-0.5)* inBoa- 0.02*inloa) + ",6 "+ [ ]
eatureDefi... [F | writeMeshSetup Ship Data inprafte "1)")
31
19.35 ] 2: script.writeLine(rollAngle.getFullname() + ".setvalue(20)")
33: script.writerine(camPoint.getFullname() + ".setvector([1,0,0])")
Length Over Al |01_Input| ) 34 script.writeLine("updateGlwindows(true)")
MainDimensionCalculation| = 35 script.writetine(inGLwindow.gethame()+ ".screenshot(\""+ inPath+ "/Mainview0"+ screenShotNumber+ ".png\", -1, 2000, 1000)")
Lengthoverall 36 screenshotHumber+= 1
| 37
£ 38 // Back view
\Z 39! script.writeLine(inwaterline.getFulliame() + ".setStartPos(["+ (-9.62)* inLoa+ ", "+ ((0.5)* inBoa+ 0,02*inLoa) + ", "+
T inpraft+ "1)")
Wwidth Over all ﬁalﬁwhtﬁ)mi‘nsnont alculation| (2] 40: script.writeLine(inwaterline.getFullname() + ".setEndPos(["+ (-0.02)* inLoa+ ", "+ ((-0.5)* inBoa- 0.02*inLoa) + ", "+
widthoverall i inpraft+ "1)")
41
i 42: script.writeLine(rollangle.getFullhame() + ".setvalue(-90)")
1.16 v 43 script.writeLine(camPoint.getFullname() + ".setvector(([-1,0,0])")
44 script.writetine("updateclwindows(true)")
"[17:45:46] **¥ INFO compHydroStatic : f = SAC Normalization Factor 7y 45 script.writeLine(inGLwindow getname()+ ".screenshot(\""+ inPath+ "/Mainview0"+ screenshotnumber+ ".png\", -1, 2000, 1000)")
[17:45:46] *** INFO compHydroStatic : f = 0.5 * |pp / maxSecArea 46: screenshotumber+= 1
[17:45:46] *** INFO compHydroStatic : f = 0.5 * 18.8638 / 1.90764 j; /7 side view
] : A ic: f=4, -
ﬁ;:g:g} ok ::,Eg ggmgmg:gggﬂz;Leegllz?ggg 49 script.uriteline(inwaterline.getFullname() + “.setstartPos(["+ (-0.62)* intoa+ ", "+ ((-0.5)* inBoa- @.e2*inLoa) + ", "+
117:45:46] Bl lNFo compwdrostatic: Sinknllls m F-3 lnniratt:t:‘]rlrznﬁli it £ lina _natcullusmall . L] £ 2l ALV 2 _aak 1 " Vo il o AKX _inean A _nakiniand L] Mo )
[17:45:46) *** INFO compHydroStatic : catamaran type [involve mirrored body (y = -y )]
[17:45:46] *** INFO compHydroStatic : f = SAC Normalization Factor Breakpoints \ ﬂ
[17:45:46] *** INFO compHydroStatic : f = 0.5 * Ipp / maxSecArea e
[17:45:46) *** INFO compHydroStatic : f = 0.5 * 18,8638 / 3.81528 Linel Column1 NS
[17:45:46] *** INFO compHydroStatic : f = 2,47214 - -
[ iy | @ Evaluate | @ Apply Close
|>
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/home/bendld/Projekte/BMT_NG/WSV_19m_Trearddur_Bay/Ship/Hydrostatik/SRRC_CFD_PreProcessing_010.fdb*

Quick Access (Ctrl+Q) — © x

File CAD Connections Optimization Visualization Features View Help @ [ @ | P =
mg Connections | [3 Optimization @|| # = < » visualization Q0 x m T = n SIR® RS CIES ™ SoftwareConnector
Type = Name Quick Find (Ctri+F) [T sRRe_CcM java X |SRRC_Comet.echo X
= General & . -
4 -gse“"e » " 4+ @ Input Geometry ' Input Files 02 4+ i
FScope |4 01_Input . Hydrostatics 3D s = ° ! o
FScope b [ 02_Controlvolume viewer | T ° 3
FScope b [T 03_VCBow 7 | R
FScope b [ 04 VCStern Visualization : 2
FScope b [C) 08_HydroStatic — a @
FScope > @ 09_Output S @ =
b [F] Feature Definitions a b
a ©
© B cvsottomssti ]
1= | E
(%] ﬂ CV_Inner.stl i E
B [x] CV_Top.stl IS
@& |
© B vcBowst | o D SRRC_CCM.java
(> ! [
(x] n VC_Stern.stl [x] D SRRC_Comet.echo -
4+ [ Result Files Q COMPECH Result Values o 4
[17:45:46] *** INFO compHydroStatic : f = SAC Normalization Factor A :
[17:45:46] *+ INFO compHydroStatic : f = 0.5 * |pp / maxSecArea i
[17:45:46] *** INFO compHydroStatic : f = 0.5 * 18.8638 / 1.90764 |
[17:45:46] *#* INFO compHydroStatic : f = 4.94428 i
[17:45:46] *** INFO compHydroStatic : heel = 0 deg i
[17:45:46] *** INFO compHydroStatic : sink = 1.16 m '
[17:45:46) *** INFO compHydroStatic : catamaran type [involve mirrored body (y = -y )] y
[17:45:46] *** INFO compHydroStatic : f = SAC Normalization Factor
[17:45:46] *** INFO compHydroStatic : f = 0.5 * Ipp / maxSecArea ]
[17:45:46] *** INFO compHydroStatic : f = 0.5 * 18,8638 / 3.81528 i
[17:45:46] *** INFO compHydroStatic ; f = 2,47214
¥ !
> i
Project Units: meters - B baseline m | L. |Global Systen - Grid Scaling: 1 7
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/home/bendld/Projekte/BMT_NG/WSV_19m_Trearddur_Bay/Ship/Hydrostatik/SRRC_CFD_PreProcessing_010.fdb*

BCAESES MO0 WMEIN
File CAD Connections Optimization Visualization Features View Help @ @ | p
mg Connections | 3 Optimization @[ R4 > L 0 x
Type ~ Name Quick Find (Ctri+F) \' N HIEE]
4 |m baseline » ' (6] | cfgccM
FScope » () 01_Input | °
FScope b [ 02_Controlvolume /| |General -
FScope b [T 03_VCBow ‘ 7
FScope b [ 04 VCStern ‘ cfgCcM
FScope b [ 08_HydroStatic ‘ a
FScope > @ 09_Output | not evaluated >
b [F] Feature Definitions > ControlNolum T a
extrudeDirBottom 02 Controlvolume| (2]
ftrExtrusionBottom:strE | . a
xtrusion
©
not evaluated »
extrudelayersBottom |02_ControlVolume| Q &
ftrExtrusionBottom:Num ..
Layer @
not evaluated > o

extrudeRatioBottom

extrudeDirTop

extrudeLayersTop

02_ControlNMolume| (7]
ftrExtrusionBottom:stre .
tchingFactor

not evaluated >

02_ControlNolume
ftrExtrusionTop:strExtru | .
sion

not evaluated >
02_ControlMolume|

ftrExtrusionTop:NumLay | .
er

[17:45:46] ¥** INFO compHydroStatic : f = SAC Normalization Factor
[17:45:46] *+ INFO compHydroStatic : f = 0.5 * |pp / maxSecArea

[17:45:46) *** INFO compHydroStatic : f =0.5 %1

8.8638 /1.90764

[17:45:46] *#* INFO compHydroStatic : f = 4.94428

[17:45:46] *** INFO compHydroStatic : heel = 0 deg

[17:45:46] *** INFO compHydroStatic : sink =1.16 m

[17:45:46) *** INFO compHydroStatic : catamaran type [involve mirrored body (y = -y )]
[17:45:46] *** INFO compHydroStatic : f = SAC Normalization Factor

[17:45:46] *** INFO compHydroStatic : f = 0.5 * Ipp / maxSecArea

[17:45:46] *** INFO compHydroStatic : f = 0.5 * 18,8638 / 3.81528

[17:45:46] *** INFO compHydroStatic ; f = 2,47214

|>

|m O~ -nl} (SR PR ™ SoftwareConnector

Quick Access (Ctrl+Q) — © x

)
i

o

4l

Overview [l eia(a U HEWE] SRRC_Comet.echo X

# Template Name | SRRC_CCM.java

Th AT o i e o e = i A R R P R P S 8 e R e R R
35 :// parameters
e L S L e L e L S R e e D P L e L e e T
37
38 private double baseSize = <entrysBasesize</entrys;
39 private double vCBow_relSize = <entry=MeshsizeBow</entry>;
40 private double vcStern_relsize = <entry>Meshsizestern</entry>;
41 ¢ private double vCwaterplane_relSize = <entry>Meshsizewaterplane</entry>;
42 :  private double Hull relSize = <entry>MeshSizeHull</entry>;
43 - private int prismNumLayers = <entry>PrismiumLayers</entry>;
44 :  private double prismThickness = <entry>PrismThickness</entry>;
45 :  private double prismRatio = <entry>PrismRatio</entry=;
46 ¢ private int prismnumLayers_waterplane = 10;
47 ©  private double prismThickness_waterplane = 100;
48 ©  private double prismRatio_Waterplane = 1.1;
49 private String fileName_Top = "CV_Top.stl";
50 private String fileName_Bottom = "CV_Bottom.stl";
51 private string filename_Inner = "CV_Inner.stl";
52 private string filename_Hull = "Hull.x_t";
53 ¢ private string filename_vCBow = "VC_Bow.stl";
S4 :  private string fileName_vCStern = "vC_stern,stl";
55 i
56 private Doublevector pntvcwaterplanestart = new Doublevector(new double[] {<entry>pntvcWaterplanestart</entry=});
57 private poublevector pntvCcwaterplaneEnd = new Doublevector(new double[] (<entry>pntucwaterplaneEnd</entry=});
58
59 :// extrude
private Doublevector extrudepirBottom = new Doublevector(new double[] {<entry=extrudeDirBottom=/entry=});
private int extrudelLayersBottom = <entry=extrudeLayersBottom</entry>;
private double extrudeRatioBottom = <entry>extrudeRatioBottom</entry=;
private Doublevector extrudepirTop = new Doublevector(new double[] {<entry=extrudeDirTop</entry=});
private int extrudeLayersTop = <entry>extrudeLayersTop</entry>;
private double extrudeRatioTop = <entry>extrudeRatioTop</entry>;
private Doublevector extrudepirside = new Doublevector(new double[] {<entry=extrudepirside</entry=});
private int extrudeLayersside = <entry>extrudeLayersside</entry>;
private double extrudeRatioside = <entry>extruderatioside</entry>;
private Doublevector extrudepirInlet = new Doublevector(new double[] {<entry=extrudebirInlet</entry=});
private int extrudeLayersInlet = <entry=extrudeLayersInlet</entry=;
private double extrudeRatioInlet = <entry=extrudeRatioInlet</entry=;
private poublevector extrudepiroutlet = new Doublevector(new double[] {<entry=extrudebiroutlet</entry=});
private int extrudeLayersoutlet = <entry>extrudeLayersoutlet</entry>;
private double extrudeRatiooutlet = <entry=extrudeRatiooutlet</entry>;

private

public void execute() {
executed();

vold executee() {

>
sjulesisu0) 4

y

1835U01323j85

v
>
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BMT NG 19 m Catamaran

Glossary
Symbol _ Commet Unit
Awp  ares waterplane m?]
Ax Maximum section area [m’]
Aw area exposed 1o wind m]
B breadth m]
By breadth waterline m]
G roughness allowance H
[ block coefficient (D/(Lpp - By - T)) H
[ prismatic coefficient (D/(Lpp - Ax)) F
G frictional resistance coefficient i
(e residual resistance coefficient ol
[ total resistance coefficient H
Cq toual resistance coeffcient referring to displocement |
Cw air resistance coefficient of frontal ship area -
cofya  center of graviy, for xy.z condinate m]
D displacement m’], [ton]
Fr Froudz number ]
by moment of inertia acordant 1o y axis kg-m?]
Loa  lengthoverall m]
Lpp length between perpendiculars m]
Lot length waterline m]
Po effictive power kW]
Re Reynolds number 3l
Ra roughness allowance kN
Rip  appendages resistance kN]
Ry hydrodynamic resistance N|
Ry total resistance kN|
Ru wind resistance kN
Sw wetted surface m’]
T dral m]
t temperature C|
v velocity kn], [m/s]
b x coordinate of bow m)
*s x coordinate of stem m]
2 2 translation of bow m]
Zcog z translation of center of gravity [m]
25 2 tranglation of stem m]
n dynamic viscosity Pas|
° trim angle ]
I3 density kg/m’]
Version History
Revision _Date Commet
0 20140225  initial release
1 2015-03-02 with extruded approach, calculations for two drafts:
Ll6mand 132 m
2 20150528 calculated speed range 10, 32 kn in 1 kn steps, added result pictures
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Conclusion

1. great tool — many possibilities (design studies, optimization and even different
tasks)

2. excellent support — fast response on questions and also implementation of new
features

3. main work horse — all our standard calculation are run through CAESES

VOITH CAESES | David Bend! | 2017-09-28
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