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Traditional’'DesigniApproach

Early Design Challenges of High-Performance Complex‘sSystems
\WWhat is the current design process?
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Integrated‘DB’ignﬂpp_zpwhk*

Solution to Early Design Challenges of High-Performance Complex'Systems
Integrated optimizing tools provide:
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@ Integrated Tool'Suite Process Flow
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Integra

e Continuous trade study capability throughout
cycle

® I.t_era.v ely:model key parameters in the pre-system acquisition
pnase.

= (C0nops
=Efofmance

= Cast:

= Schedule

= Technology risk

® Responsive turnaround — days, not weeks!
® System and subsystem trade:analysis

e Continuous knowledge capture and/update:

Fundamentallenadlerdorauiic MgiaeNsesi;performing system
withinthe CeSIASCEU e antdecnnology constraints




Advatech Wts

e Integrated Solid Mo

Space vehicle design and cost (ACES-ISET)

Advanced Cost Model (ACM)

Launch vehicle design, operations and cost (IPAT)
Hypersonic aeromechanics tool (IHAT, FPAT)

Integrated Physics Based Cost / Risk Analysis Tool (ICAT)
Composite Rotor Blade and Wing Structural Design Tool

Component Integrated Modeling Simulation and Test Analysis Environment
(CIMSTA)

Naval Engineering Analysis Tool (NEAT)
Virtual Satellite Integration Effort (VSIE) o

Small Satellite Launch Vehicle (SPRITE) .
Analytical Methods for Sandwich Core Termination

Integrated High Payoff Rocket Propulsion Technology (IHPRPT)
Aircraft Vulnerability Model (AVM)

Combined Hall Effect Thruster Code (CHETC)

Field Reverse Configuration (FRC) Thruste
System Model

Highly Mobile Tacti

rbit Transfer Vehicle

(ISMAT)



SmallSa

e Advanced Computational Engineering Simulator —
ated Space Analysis Tool (ACES-ISET)
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\ Launch Vehicle Space Vehicle

Module Module

* Space Vehicle Design (SMAD)
* Space Vehicle Propulsion

* Orbit Propagation

« Space Vehicle Costing (ACEIT)

* Launch Vehicle Design
* Trajectory analysis

« Radiation Exposure
« Radiation Detector Response
e On Orbit Operations

Life Cycle Cost Module
Space Vehicle - Launch Vehicle

Development O&M Cost

& Production Module
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Space Vehicle
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Cost

® Cost modules fully integrated with design too

elationships based on
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Cost

Cost growth incurred as technology matures
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@ Applic

xamples of Trade Studies

em reduction on total vehicle

ns of proposed TacSat-5
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) Sensitivity Study

e Study highlights

®"Quantitative and qualitative data on the impact of decreasing
Size, Weight.and Power (SWAP) of individual subsystems on
the overall'space vehicle SWAP

®[fAsightien space vehicle subsystems & components interaction

®Determinedifeasibility of reducing Space Vehicle mass by
factor: afi4

- Only’through cross-subsystem functionality

=|dentified two major. areas for: future focUsed research
- energy conversion
- structural materials

"Presented at the 6! Respoensive Space Conference 2008

Expectations for returnGniresearchinvesiienis:can be bound by

quantifying systemH Vel EfeciSiofiasingle breakthrough




Sensitivity Study'=Sample Results

Total S/V Mass After 10x Reduction in Corresponding Subsystem
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Tac

e Study highlights

ource solicitation evaluation
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Integrated'DB'ign‘Qpp‘[th*

Solution to Early Design Challenges of High-Performance Complex Systems

Integrated/optimizing tools provide:
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) TacSat-5 Concept Evaluations
e Study highlights

® Source solicitation evaluation

= Tiger Tieam approach

® Thirteen concepts evaluated (classified and unclassified)

" |dentified and quantified issues with concept proposals:
- Projected|costs that exceed available budget

- Costs that assumeipayload design heritages not supported in proposal

- High'riskepayloads based/on low TRLSs; Iongdevelopment 'schedules or
payloads exceeding mass budget limits

= |dentified and quantifiedlissues with transitiofiing to operational
version

®* Demonstrated that seme proposals/CONOPS
- Contained inconsistent:assumptions
- Contained questionablelassumptions;thatineeded turther investigation
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) Alternative TacSat-3 Designs

e Study highlights
® Ongoing study

" Determine subsystem design changes needed to create an
‘operationalized” version of TacSat-3.

® Medelland evaluate design modifications
- Baseline design
- Paylead reductions
- Increased mission length
- Subsystem redesign with newer technolegies

= Determine cost of design maodifications

= Select and determine procurement costs ofilaunch
vehicles neededite)launch aisatellite constellation

Cost estimates;ifor,desi
subsystemeritagean o ect

are affected by
plogy maturity.
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Lesso

® Selecting integration environment
= | icense cost
ormance (speed)

ajopment

management ates trade studies)
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Conc

® Integrated tools suites

" provide substantiated, traceable and e
reproducible (=5

‘eveallinterdependencies oficost, risk,
Sclieauleyandiperiormance

= providenigher.confidence in'costiand
scheduleestimates

=
enable better management of technology,
investment by decision makers;
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