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Research Motivation

PES (Strategic Surface Platform) Project ;
. Colombian frigates facing end of lifecycle ‘

- Design and built a replacement class in a ‘
Colombian shipyard ‘
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Research Approach
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. Combat System + Naval Architecture = Ship |
Design

- Naval Ship Model Based Systems Engineering
(MBSE) ‘

- Evaluate Trade Offs in Ship Design
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Scope and Limitations

. Create Coupled Mission and Ship Design Space for
Exploration
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- Integrate Combat System (CS) with Naval Architecture
Design and Mission Simulation Tools

- Displacement Range 2500 — 3100 Tons
. Consider only CODAD propulsion system
- Monohull
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Background
- Previous work on Combatant Ship MBSE

- Mission Effectiveness with Ship CS Variables Included in
Warfighting M&S (LCDR Jose Gomez — Colombian
Navy).

- Naval Architecture & Mission Effectiveness — Explicit CS
Variable Consideration Coupled Between Mission Space
and Ship Design Space (Jason Fox)




rd INTERNATIONAL SHIP

Cartagena de Indias, marzo de 2013
DESIGN & NAVAL =
ENGINEERING CONGRESS

/a

4

Missions/ Operational . M ethOd OIOgy

_ Combat System
Requirements Selection

oil Ifg;TDefense Missile Defense S h | p Syn t h es | S M Od e I

|
Flight Deck - Medium Class Helicopter
'p-i / Navigation Radar
vl A\
z \ Torpedo Suface
' w ' w N

Launchers Missdes
| / ' ﬂ Sﬁnav
=l .%;.t
J s M

\ :‘\V 4\ \ -m
Anti-Surface Warfare @, é]

MU Funcon Radar

AntiMissde Missiles

2 76mm Main Gun

Mine Warfare

Analysis Design Space DOE / RSM
In J M P = Sonar Diameler | High Torpedo
’ 1| Patem Frequency'TxPuwer Aray | Aray #Torpedo |\Warhead | speed
o rdcton oot ‘stsnwzﬂ ’ 1[s-ss--| 8600 15000 085 122| 6| M| =
g — 2-=eee| 2200 15000] 122[ 12| 4] u[ &
S oo [ Some T ] 200 15000 08| 05 4| 4| 2
e e :"& e e d|-+--++| 200 08000 085 055 6] M 4
e = e W e Sy — — §levessss | 8600 96000| 122|122 6l 45 4
EE.%EE\CEMW — 2358 g:ggog:sgg 25302 ~siseeosean ===l _miomml__5 fes=+==+|  B6O0| 96000/ 085 122 : u
nnnnn - <:I T|-eeee=-| 2200 08000 122] 122] 6| u| 2
Bl-ee-ee| 2000 o8000| 122] 088 4] 4] 4
9le-e-+—+| 8600 15000  122| 058 T
, 10[++——++-| 8500 96000 085 055 6 45 &
| | 1f[e-ses- | g500| 15000| 122] 122| 4| 45| 28
A 12[eee=- | o600 06000 122| 055| 4 | 2
] - W NN s 13[-+-++-| 20000 15000 122| 055 6| 4| 2
I \\ H e { fd[s-—++| 8600 15000 085 055 4| 45 4
fo b B o kb b o 1 L -l 15[-+-++| 2000 96000 085 122| 4 45| 2
N S 6 1h[==-sess | 2200| 15000 085 122| 6 45| 4




rd INTERNATIONAL SHIP

Cartagena de Indias, marzo de 2013
DESIGN & NAVAL g
ENGINEERING CONGRESS >

4

Required Missions

T

Anti Air Warfare

Electronic Warfare

Surface
Warfare

Anti Submarine
Warfare 7
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8 SSM 8 SSM 8 SSM

32 SAM 12 SAM 8 SAM f

1 Gun 76 mm 1 Gun 76 mm 1 Gun 5in i

6 Torpedoes 6 Torpedoes 6 Torpedoes |

1 Medium Helo 1 Medium Helo 1 Medium Helo '
3D Phased Array 3D Radar 2D Radar i
Radar |

Hull Mounted Sonar Hull Mounted Sonar  Hull Mounted Sonar
Decoys Decoys Decoys |

—‘
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Link Mission Outcome — Ship Synthesis

C:ntral Composite Design PAYLOAD3_V2 - Fit Least Squares - JMP Pro
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Conclusions

- Design space exploration allows interactive analysis
of many alternatives

- Use of DOE and Response Surface Methodology is
an effective method

.- Link between CS related mission effectiveness and
naval architecture demonstrated

- Provides improved decision making insight
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