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Product Description

The vision for the CREATE-SHIPS Rapid Design and Integration (RDI)
effort is to create a high-end toolset that integrates ship design generation
tools with physics-based analysis tools that enables the user to:

*DESIGN — hundreds of ships by running ship design generation tools to
create a rich design space

ANALYZE — hundreds of ship designs using physics based analysis
tools, adding to the knowledge captured in the design space.

*OPTIMIZE — using the knowledge in design space, cost benefit trades
are performed to find a low cost, low risk, robust design solution.

RDI will use high performance computing resources to reduce the time
required to perform these activities, so that they can be completed within
the decision cycle of early stage design or mid-life upgrade studies.

CREATE- SHIPS RDI Unclassified — Distribution Statement A Hm
NDIA Page-2



Product Architecture

 The CREATE-Ships RDI effort produces 1 Product:
« Rapid Ship Design Environment (RSDE)
 New Design Space Exploration capability
* New Multi-Disciplinary Synthesis capability

 The use cases envisioned for RSDE require development of new
capabilities in the existing tools:

« Advanced Ship and Submarine Evaluation Tool (ASSET)
« New Hull Transformation and Generation capability
* New Structural Design Definition capability

« Leading Edge Architecture for Prototyping Systems (LEAPS)
« New Parallel Queries capability

 The use cases envisioned for RSDE require development of a new
tool:

« Intelligent Ship Arrangements (ISA)

* New Ship Arrangement capability
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Rapid Ship Design Environment
GUI

Execution Engine

ASSET Hullform SHCP-L ISA
Synthesis Gen/Trans Stability Arrangement

LEAPS Database

Design Data Geometry Behaviors Studies Analysis

Geometry and Engineering Mathematics Library (GEML)
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Behavior BB .@
ObjectZ Z

Design Space Exploration

ASSET Hullform SHCP-L ISA IHDE
Synthesis Gen/Trans Stability Arrangement Hydro

LEAPS API and Toolkit

Signature Hullform LEAPS Databasé = Arrangement Resistance
Behaviors Geometry Geometry Behaviors

Stability Seakeeping Study Flooding
Behaviors Behaviors Behaviors Behaviors

NURBS Radial Basis Kriging Neural Net
Math Math Math Math
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Description of the g
Rapid Ship Design Environment &%

1. RSDE will generate and interrogate design space data through....
1.1 Generation of design space data through remote execution of
tools.
1.2 Aggregation of trade space data into larger sets.
1.3 Evaluation and data extraction for downstream design and/or
analysis tools.

2. RSDE will serve as a decision aid through visualization of trade space.

3. RSDE will be used by a naval architect needing higher fidelity design
definition and physics based analysis during early stage design.

4. The output of this process will be a trade space. This trade space will
be composed of discrete sets of design data and/or design data
represented as interpolated behavior models.
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Users

* Rapid Ship Design Environment- planned 15t release date: Early CY
2012.

« ASSET

* Has been used in the early stages of design by most major ship
acquisition programs in recent history: DDG-1000, LCS, CVN-78,
LPD-17, CG(X), DDG-51 flight upgrade.

« Currently has 86 org/users on distribution.
* Currently there are an estimated 40 heavy users.
« LEAPS

* Has been used by the following ship acquisition programs:
DDG-1000, SSC (Ship to Shore Connector — LCAC replacement)

* Used by all ASSET users as the database for ASSET models

« Has promise, but is currently underutilized — most users are
computer programmers developing applications.

» Currently has 129 org/users on distribution.
* Currently there are an estimated 30 heavy users.
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Potential Ship Programs

 DDG-51 Flight lll Destroyer (FY 16 award)
e currently using ASSET/LEAPS toolset

 LHA-8 Amphibious ship (FY 16 award)

 T-AO(X) Tanker (FY 17 award)
e currently using ASSET/LEAPS toolset

« LSD(X) Amphibious ship (FY 17 award)
e currently using ASSET/LEAPS toolset
* Ohio Replacement (FY 19 award)

« Sub Tender replacement (FY 23 timeframe)
« Good option for RSDE use

 DDG(X) Future Surface Combatant (FY 25 timeframe)
« Good option for RSDE use

 LCS(X) replacement (FY 25 timeframe)
* Good option for RSDE use

* Virginia class submarine replacement (?7?)
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Ship Synthesis (using ASSET)
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Hep
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Resistance Analysis using IHDE

3% Integrated Hydrodynamic Design Environment (IHDE) - [DDGX_Baseline]
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fydrodynamic Design Envi (IHDE] - [DDGX_Baseling]

201110/25.12:
2011102512130
2011110028
201110/2512:37

£43: IHDE Database DDGX_Baseline at C:\Weers\Mackennas\Documente\Adrian-Eng\Fun openad
8: [HDE running Tool Ship Motions Program (SMP) Tool =1
0: HDE succesfully ran Tool Ship Motions Program (SMP) Tool &t
B30: IHDE added Seakeeping Assessment SMPS5 Analysis of DDGXBaseline at 12:13:05 57

E
9 e Edit View Options Window Help
x
|
g
b3

[ Mew ﬁopen & save | & cut Cnpy R Paste | &S Print . B About K‘?He\p |
x |4 DDGX_Baseline |

= {4, DDGXBaseline

. ] # ] LONGCRESTED, Height = 3.2 =

£l LI Hull Form Geometry - L1 LONGCRESTED, Height = 3.2 |
< T Hull 0000001 @[] LONGCRESTED, Height = 3.2
@ [P Deckl Roll (deg) B [JLONGCRESTED, Height = 5, |
. . H = i = B [ LONGCRESTED, Height =5, |
=3 : . Resistance Assessments SHORTCRESTED, Helght 7.5, erlod 9.7, JONSWAP B LJLONGCRESTED, Height = 5, |
[= L1 T5D10 Analysis: DDGXBaseline, 08/1! @ L LONGCRESTED, Height = 7.5
&+ ) Bare Hull Drag Vs Speed And Draf Head =] ) L LONGCRESTED, Height = 7.5

L ship Responses
- ) ship velocity Response
- ) ship Accelerstion Resp
> I Ship Displacement Res,
L Motion Point Responses
L Relative Maotion Paint Res,
1 L ONGCRESTED, Height = 7.5
[l SHORTCRESTED, Height =
[l SHORTCRESTED, Height =
[l SHORTCRESTED, Height = 3,
[l SHORTCRESTED, Height = 5,
[l SHORTCRESTED, Height = 5,
_J SHORTCRESTED, Height = 5,
L SHORTCRESTED, Height = 7,
L ship Responses
- W ship Acceleration Resp
-3 W) ship velocity Response
8 ipacemet e
#- ] Motion Point Responses
# LRelative Motion Point Res,
. [ SHORTCRESTED, Height = 7.|
S| Ship Responses
- ) ship Displacement Res |
-2 ) ship velocity Response
7> ) ship Accelerstion Resp
H [ Motion Point Responses
2.0751 49185 7.7618 10,6051 13,4485 £ .__\'_:J‘ Relative Motion Point Res.
[+ L SHORTCRESTED, Height = 7.

=1 "] Shin Recnnnees
4 n 3

Seakeeping Results Display Cantrols
Plot Type T Ene—— Displacement ———— Flot Parameters ...

3 [0 Hull Wave Profile Vs Speed And D
L TSD10 Analysis: DDGXBaseline, 08/1!
: ¢ ) Bare Hull Drag Vs Speed And Draf
& ) Wave Pattern Vs Speed And Draft
=} L1 Seakeeping Assessments

: # [ SMPI5 Analysis of DDGXBaseline at -

W
(I 2 B B i S S

[}

 Line X " Surge % Roll
" Rectangular ((:-' Fringe " Sway ¢ Pitch Speed (kis) 0 Plot Preferences ... |
Contour ,
& Polar " Heave  Yaw Lt [ Screen shot ]
e o
Hull Form Analysiflull Form OptimizatiolTool Validation]
For Help, press F1 | NUM | SCRL
3 - - i y 1 - ™
@ a‘ 'P_._,:l Eégﬁ }{:], LA -*- *. o Py SR EM
- It = z S . /2572011 |

CREATE- SHIPS RDI Unclassified — Distribution Statement A
NDIA Page-14




e (Capabilities of ISA:

QISAGLView ¥

LEAPS database as input for ship
geometry and requirements

Arrangement requirements are input
as a constraints database

Passageways are laid out using an
initial lattice network

ISA performs allocation and
arrangement of ship compartments

Fuzzy logic is used to lay out and
optimize arrangement

3D arrangements model is populated
back to LEAPS

g Gear Room
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Allocation Step
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Multi-Disciplinary Synthesis

MDS (Multi-Discipline hierarchical Systems engmeermg

Coordinate decision making process among ship design generation
tools and physics-based analysis tools

f:

5

Resistance &
Arrangements Seakeeping

Ship
Stability
ctc....

Exchange of information and interaction among disciplines; effects of uncertainty;

sharing of design variables; coordination of mutually competing objectives and
constraints.
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Multi-Disciplinary Synthesis
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