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Tool Integration

B CAESES

Input file(s) as Output file(s)

templates as templates
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# Output
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Connection processing Assessment
]
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Write instance(s)
of input file(s),
e.g. geometry
Input file(s)

Read data from
output file(s),
e.g. flow field

Trigger tool

execution Output file(s)
# Output

Simulation

(run in batch-mode)
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Case Studies




Case Study | Double-ended Ferry

~ELOMATIC

1h return trip in Scandinavian waters
10 nm at a service speed of 13 kn

‘ Length from 110 m to 135 m and beam from 17.5 m
to22m

Conventional and electric propulsion as alternatives
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Case Study | Double-ended Ferry

| Hull design >
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Mass center
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Wave res. HSWUA
Input: OQutput:
Hull shape Wave resistance
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Additional analyses

Input: Output:

Any external tool
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Parametric Model
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Parametric Model for Steel Weight
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Parametric Model for Steel Weight

+ Laagth
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MFEG
MPET
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TEHHOI0L
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TRHOS0100
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Expression
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600
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Sewage tank TEH on deck 01, MUT4
MDD tarks on deck 01, MVZS

Wiaste o tank on dack 01, MVZS

Siea chast on dock 03, MVIS

TEH between MDO, bige & Lbricaton tanks on deck 01, MVZ5S
Elge & bncaton tank TBH on deck 01, MVZS

Fresh water tank on deck 01, MVZ6

Fire staton on deck 02, MVZ1

TBH between fre staton & Escape raom on deck 02, MVZ2

Store TBH on deck 02, MVE2

TEH between Emberkation area & Pax rva area on deck 02, MVZ3
TEH between Pax eree nva & stsrcase on deck 02, MVE4

TEH between starcase & Embarkation area on deck 02, HVZS
TEH between Pax srea nva & Emberkaton area on deck 02, MVZ6
Fax area nva TBH on deck 02, MV

Tolet TBH on deck 02, MVZS

TEH betwren tolet & Escape room on deck 0, MVZE

TBH between Escape roorn B stere & char box on deck 02, MVZE
Store & chan box TBH on deck 02, MVI9

Starcase 1BH on deck U3, MPBH

Starcase TBH on deck 00, MFBS

Fax area TEH on deck (4

TEH between Pax srea B Apparstis room

TEH betwren tolet & starcase on deck (4, MVTS

TEH between Pax rea B Apparstus room

Pax area TEH on deck 04, MYZS

Floor 2t frame O

Area [m2] requied by apparetus room

Margn between cars and truds i wath drsction
Double stars ncudng handras

Conmment -

11

~ELOMATIC

CONSULTING & ENGINEERING

CADMATIC

CADMATIC Hull

Reference surface model (top) and steel model
(bottom)
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Resistance Calculation
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Selected Results
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Preliminary design

Maximum Net Present Value (NPV) of 12.4M€ at
122.6 m of length, 19.8 m of beam and 1741 tons of
total weight
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Case Study | RoPax

tam Daytrip-0f 6.5 hours-at 27 kn-and
return-tripof 8.3 -hours at 21 kn-during the night

More than 2080 passengers and 300 cabins, more
3 than 1950 lane meter and payload above 3500 t

i -Length-from 155 mto 170 m, beam from 27.6 m to
g 30.6 m and design draft from6.5mto 7.1 m

A T T M-
§ .
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Case Study | RoPax

stability
. HiEHnput: — Output:
Hull shape Stability data

Attained subdivision
index

Compartmentation
Mass center

NAPA

Steel w. / light weight

Qutput:
Steel weight
Lightship weight

Input:
:-- Hullshape .
Topology of sections

BV Mars / Steel

Ship type

Hull shape
Scantlings
Yard specific

Hull design

Input:

 Output:
 Hull shape
Hydrostatics

CAESES model

.
g
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Output:
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Wave res.
Input: Output:
Hull shape

Operational profile

Wave resistance

v-Shallo

RANSE

Input:
Hull shape

Operational profile
Propeller

FreSco*

Seakeeping &
added resistance

Input: Output:
Hull shape

Operational profile Added resistance in
Sea states waves
NEWDRIFT+

Seakeeping RAOs
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Surrogate Models

[l
>
FRIENDSHIP SYSTEMS

Hull design

Input: Qutput:
Main dimensions Hull shape
Hydrostatics

.m CAESES model

Steel w. / light weight RANSE
Input:
Hull shape
Operational profile
Propeller

Input: Qutput:
- Hullshape .- Steel weight
Topology of sections Lightship weight

rm | BV Mars / Steel

e o FINCANTIERI

Ship type
Hull shape
Scantlings
Yard specif]

Output:

DECK™"%
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Surrogate Models

920 P4 [ 210 e "
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S 820 + 1% error lines = 160
4 0]
¢ :
~ <

”
780 #- 140
780 800 820 840 860 880 900 920 140 150 160 170 180 190 200 210
RT (v-Shallo results) [kN] Added Resistance - NEWDRIFT+ [kN]
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Surrogate Models

A-Index

0.92 X
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0.90 o Q
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0.89 o ag R%%
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0.87 —+50 Q _
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R xo0
0.85 B
8 o
0.84 8
X x %
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Parametric Model of Compartmentation
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Parametric Model of Compartmentation
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Selected Results
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Selected Results
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Connection of CAESES and NAPA




= Stability calculations based on:

— Intact Stability Code (IS-Code
2008)

— SOLAS Chap. II-l, Reg. 6, 7, 8
(SOLAS 2009)

— MSC Circ. 421(98), Reg. 6, 7, 8
(SOLAS 2020)

— Directive 2003/25/EC (Stockholm
Agreement)

HSB

mm»vwmﬁ

O

. Hull Form

Ship Particulars

Main Dim.

DWT Part.

24

Macro

Compartmentation
Macro
Intact Stability Calc.

Macro
Damage Stability
Calc.

. Tank plan/hst

m""v ".
pna——y el b I
et vl
R
- e

@

Intact Stability

Damage Stab.

@

o

B stability Summary
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Parameters

+ @ 10_MainDimensions
(s Beam
@ Depth BCRAESES. CoRE & ) c X dbct
i;:: FrameDist e e ) - ;...;J; ‘-: [y «
&) op
&) NumberCrew 100 m Double Ended Ferry
(s ] NumberPAX
) 1d
B s
« [ 20_HeightDecks
(s H_Deckllow
In] H_Deckiupp
s H_Deck2
n] H_Deck3
+ @ 30_PosBHDs
(s FrameBHDOS
s ] FrameBHDO09
(&) FrameBHD10
| FrameBHD11
FrameBHD12
FrameBHD13
| FrameBHD14

<* HSB ] FrameBHD15

Ciry Uniwariny of Apolisd Sesce

EE NN D@ AN+ B

v
%.

@0 -saeass I a0 BaBeced = w m

=

L

4

- oot lceree
=44 INFO Open project - BFT4_DoubleErodFeary [6.437 sec]
*** INFO CAESES : checking for updates .

r

-
r

5 Bremen: sévrd IernhinBhe tromende | Project Usits! | neatans * baseline © |
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Parameters

W2 BHD * 7 BHD . BHD %, BHD * & BHD *,
‘ Sl d2 S -
E] H_E I km ...................
- Prre - | )
&) H_Deda - -
« [{130_PosBHDs -
[\] FrameBHDO8
'»] FrameBHDO9 - L
(&) FrameBHD10
(&) FrameBHD11
(%) FrameBHD12
(%) FrameBHD13
&) FrameBHD14
00 Variables
&) FrameBHD15 | @ 00_Design "
\» | dFramePos_Bhd09
] yLHD4 ) dFramePos_Bhd11
] yLHDS '] dFramePos_Bhd13
(x| dFramePos_Bhd14 :
(» ] dHeight_Deckilow o o I i i
(s dHeight_Deckiupp el S e N (.
» | dHeight_Deck2 | ) i
x| dHeight_Deck3 |
» | dYPos_LBhd4 . | 1
B h: dYPos_LBhd5 : P : : : : 2=250
I I I I I I I I
<* HSB L
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Parameters

[« i) 40_StabilityCalculation
s | AdjacentCompartments
s] FlagReg8
s | FlagSOLAS2020
] FlagwoD
In] N1_SOLAS
s N2_SOLAS
In | ServiceSpeed
E SkegArea
Is | Trim_LightService
Ia] T_LightService
s ] WOD_SignWH

—_

<, HsB

Ciry Uniwariny of Apolisd Sesce

BCAESES. FOBRM %
Fle CAD Comnections Optimizstion Visolzation Featoes Vew Help )

"

EH N~ fbE A

P (O

=

e/ - M2o o

ne » A

Docunmentation Browser

Bevaders oG o O0EBE aBoeed = ® @
1 SR INFO Perpetisal non-commercial float loense - Butued to shint- irkendshipbe-tremen.de

+++ INFE) Open groject : OPT4_DoublefndedFerry [6.432 sec]
o INFO CAESES | checkny for Lpdites ..

M EMPMERLLAL ETHTION - Licorse for 11 Brarmery strrd frorddvgihe broman o | Project Units: maters - & baselins B |
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NAPA Macros

m %-“\» NAPA (API) {E} Output

| 02_CLEAR_DB.MAC }
—> [ 10_READ_INPUT.MAC }
wiw | —> (20 ARRANGEMENT.MAC | = m?ﬁfif{ﬁf.wg
30_INTACT.MAC
| 31_OPENING.DEF \
| 32_CRITERIA.DEF \
 33_GMLIM.MAC | [+ mﬂﬁfm
|34_LOADING.MAC > [ osummanyoet

40_DAMCALC.MAC

| 42_DAMCALC_DEF.DEF

| 44_DAMCALC_INI.DEF

\

| 43_DAMCALC_SUB.DEF > [ sudviion g
|
\

| 45_DAMCALC_SOLAS_R8.MAC |

DamdCalc_R&.txt
TXT

DamCalc_WOD txt
TXT -

E DamCalc_R7.txt

| 47_DAMCALC_SOLAS_R7.MAC |

.-é-.

IU

b

=

o

b

IE

=

(=]

o

<

B

3]
Vb

T‘”_: DomAnalysis.txt
3
®; Hﬁ,_? [ 90_WRITE_OUTPUT.MAC | —
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General Arrangement

r 20_ARRANGEMENT.MAC 23 HSB

] Ciry Uniwariny of Apolisd Sesce

[ REF ][ Setting the Reference System

'
ﬁ Hulligs —+>| DEF || import Hull Geom., STABHULL, Rooms |

[ SM ][ Set up Ship Model, Purpose Definition ] -— % TankList.uxt

=ve| TankPlan.svg

L J

Tanklist.txt

T DEF_tarikacrtat - Eddos
Datei  Bearbeiten Format  Arsicht T

Tankplan.svg

HAME DES VOLM VNET  (GX  (GY CGZ
m3 a3 L] L] n

CAPACITY OF Ballast Water (RHO=1.025)

RE1B08 43.1 41.2 -45.18 Q.88 4.77
Ri33838 89.3 87.6 -29.57 @.80 1.74
Riasal 8.9 97.8 -22.81 A.B8 1.48
RaTeaL 82.4 B0.7 3.9¢ @.80 0.85
RESRa1 98.9 97.8 22.81 080 1.48
R1B308 89.3 B7.6 29.57 0.0 1.74
42.1 41,2 45.18 .00 4.77
543.1 537
HAME DES VOLM WNET CeX ey 062

CAPACITY OF Diesel 041 (RHO=B.36)

RE5183 Aft MDO Day Tk. P 10.4 10.2 -18.38 1.20 3.30
HB5184  Aft MDO Day Tk, S 10.4 18.2 -18.20 -1.20 3.3
ROTIOL  MDO Starage Th. € 129.6  127.0 4.20 0.00 3.38
REE103 Fwd MDO Day Tk. P 10.4 10.2 18.28 120 3.30
REE184  Fwd MDO Day Tk. S 18.4 18.2 18.28 -1.28 3.38
s e X SUBTOTAL 171.1  167.7 318 @.88 3.30
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23

Intact Stability

[ 30_INTACT.MAC

31_OPENING.DEF

CR ] [ Definition of Openings (intact & damage)

32_INT_CRITERIA.DEF

33_INT_GMLIM.MAC

[ )
[ )
[ )
[ CR ][ Definition of Intact Stab. Criteria ]
[ )
[ )

CR ][ Generation of GM Limit Table and Plot

' 34_LOADING.MAC |

________________________________________

H

3 % GMler.t.t_xt
sve|  GMLimit.svg

J

Fetheiule Bremen
Ciry Uniwariny of Apolisd Sesce

—> LCSummary.txt

30

GMLimit.svg

G it e

]

GMLimit.txt

LIMIT CURVE

3.39¢ ©.eee 2.204 B8.508 IMOWEATH.
3.936 ©.e00 1.570 8.728 IMOWEATH.
4,300 B@.eee 1.257 8.821 IMOWEATH.
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Intact Stability

GM Timit curves
32 M (m)
LC Ballast
IMOWEATHER 0\ Anr_
28
LC Full Load
2k L 3 - LC Partial Load Dep./Arr.
24 ~ \“ Dep./Arr. ®
IMOWIND b ~ Ty @ "
22 s -~ @ e .
- e ® & MinGM
2 * . -
~ ~o-—-—" (Loading + Margin)
18 -~
» -~ 2
16 Gro.2
14 A ~y, . MinGM
2 - ® (Intact Criteria)
AREA3D
1 IMOTURN B
MAXGZ2S
£ -
AREAD
0.6
paA
MOPAX
04
02 G015 GMO.1S
o
N dl dp ds
o :
" H S B 28 3 32 A 36 38 4 4.2 44 456 48 5
e B draught (m)
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Damage Stability

[ 40_pAMCALC.MAC } <, HSB

Ciry Uniwariny of Apolisd Sesce

42_DAMCALC_DEF.DEF
DAM

] [ Settings for Damage Stability Calc. SUdeV'SVg

43 _DAMCALC_SUB.DEF

i
[1

-—> Subdivision.svg

T [
11
T
11
T [

ey
\
v H

[
[
[
[ DA ][ Definition of Subdivision
[
[

i
T R T | e O =

1 L L L | | :: E
44_DAMCALC_INI.DEF WERIRNEA | | JJ—,:
DAM || Initial Conditions (T, Trim, GM) | =fEeaeees ]

[ 45_DAMCALC_SOLAS_R8.MAC , ![ [ 3z [ | J—
[ DAM ][ Analysis of Minor Damages — DamCalc_R8.txt E: 1 BB — i — - — | | P

= o 1 H & [ L | H—
|46_DAMCACL WODMAC ; S E B T
':_E)_AR/I“I _A_n_al_y;l;;F\_N_a;;r_c;n_[;;c}_D;;n_a_g;; “_‘: -— DamCale_WOD.txt i : :-"/---;:---::—__t—‘:' ‘.‘":;:: | '
----------------------------------- | H T i
| 47_DAMCALC_SOLAS_R7.MAC | | | TS | |

DamAnalysis.txt

[ DAM ][ Calc. of A-Index and Analysis of Results ] -—> EDamCalc R7.txt
J/
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Damage Stability

# Damage Stability Calculation # DamCalc Rstxt
# (Regulation 7, 8 of SOLAS 2009) # -
Damage Length [Reg. 8.1: ©.08L from FP at 85%H]: 1 = 7.826 m
I G RCC, O T5-CODE, SOLS feg. 81 and SO fee. 8.2 Damage Length [Reg.8.2/3: max(0.03L,3.0 m)]  : 1=  3.067 m
Damage Penetr.[Reg.8.2/3: max(0.1B,8.75 m)] b= 1.716 m
Min. GM Min. GM Min. GM Min.GM GM applied
Inital T I5-Code Reg. 8.1 Reg. 8.2/3 WoD Reg. 7
Cond. [m] [m] [m] [m] [m] [m] MIN. @M ACC. TO SOLAS II-1, Reg. 8.1 & 8.2/3
DL 3.39 2,195 9.968 1.754 2.000 2.195
DP 3.936 1.567 9.805 1.677 0.000 1.677 Min. GM Min. GM
Ds 4.300 1.254 9.859 1.785 0.000 1.785 Inital T Reg. 8.1 Reg. 8.2/3
Cond. [m] [m] [m]
RESULTS OF DAMAGE STABILITY CALCULATION: DL 3.399 B8.969 1.758
""""""""""""""""""""" DP 3.936 8.885 1.672
Ds 4,308 8.859 1.781
Required Subdivision Index R = 8.72792
Attained Subdivision Index A = 0.84290
DamCalc_WOD.txt
PROBABILITY OF OCCURENCE Length acc. to SOLAS 98: L =-97.958 m
Min. damage length acc. to SOLAS98: : Imin = 5.912 m
WPV SFAC=1 B<SFAC<1 SFAC=0 WPV
""""""""""""""""""""""""""""" Shortest zone length: : lmin = 4.80@ m
DL ©.1759820  @.0@77738  ©0.8000000  ©.1837558 Max. number of zomes in nzone damages: : n = 3
DP @.30089800 0.8579482 9.0085833 0.3675116
DS ©.2999564  ©.0442802  ©.0232749  @.3675116 Sign. wave height  Hew - 4.080 m

WPV 0.7769184 0.1100022 8.0318583 0.9187789

MIN. GM ACC. TO EC2083/25 (Stockholm)
PROBABILITY OF SURVIVAL -

WPvS SFAC=1 B<SFAC<1 SFAC=@ A A(rel) 1-Comp. Multi-Comp.

------------------------------------------------------------------ Tnital T Min. GM Min. GM

oL 0.1759820  ©.0047156  0.0000000  ©.1806976 124,1% Cond. [m] [ml [m]

P 0.3009800  ©.0337238  0.0000000  ©.3347038 115,05 | e

DS ©.2999564  ©.0275390  ©0.0000000  ©.3274955 112,5% oL 3.390 1.795 2.654

” .................................................................. DP 3.936 1.784 3.151
N H S B A 0.7769184  ©.0659784  0.0000000  ©.8428969 ok DS 4.300 1.822 3.240
Hechuthule Brovmm ) )
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Damage Stability

3,500 P
]
i A2009 = 0,9185
'! AZ°20 = 0,9185
3,000 :
2,500
]
]
2,000
E
s A200% = 0,8429
©
1,500
AZ90? = 0,7617
A2°20 = 0,7471
1,000 !
: —8— SOLAS 2009 (Intact)
— ® -SOLAS 2009 (Reg.8)
0,500 = SOLAS 2009 (Intact, Reg.8)
SOLAS 2020 (Intact, Reg.8)
— ——o— SOLAS 2009 (WOD) o i o
o e 'O
0,000 : !
o 3,30 340 350 360 3,70 3,8 390 400 410 420 430 4,40
) ¢ HSB Draught [m]
ey g e
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Selected Results

<~ - wwme=
g H B vTeoww

E a1l 1
- veoww

Marne EI Enserblelmestigation_01_des0000 & & Ensermblelnvestigation_01_des0057 B % Ersermblelnestigation_01_des0090 & ®
&] dHeight_Deck? - -0.4 ] 0.4
N d¥Pos_LBhdS va -0.5 0.5 0
&) dFramePos_Bhdl4 va n 1 z
&] eval_SOLAT_A ¥ A 0667679 0.7574003 0.8172953
& eval_S0LAS_A_sltol v A 0.5575171 0.6531604 0,7490322
K]  evalSolAs Asl wa 0.1098619 0,1042399 0.0662661
& eval_S0LAS_wRRY v A 0.9187789 0,9193434 0,9193653
] eval WOL Dieselol v a 152.1 171.1 190.1
N eval_WOL_Garage ¥ A 6995.6 7199.6 6363.2
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CAESES®

The Industry
Standard
in Ship Hull

Optimization

If the hull is already optimized using CAESES
it cannot be improved any further.

Cho Tae-lk
Executive Vice President, DSME

Mattia Brenner

brenner@friendship-systems.com

www.CAESES.com
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