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- The Advanced Concepts Group (ACG) provides conceptual and
preliminary analysis and technical assessment of advanced space
systems.

- The ACG specializes in delivering high value end-to-end analysis packages
to our customers engaged in preliminary aerospace vehicle concept

development, design space exploration, analysis of technical alternatives,
independent concept review, or marketing of new technologies or initiatives.

- Past experience includes conceptual and preliminary level modeling of a
broad range of future space transportation and aerospace infrastructure
concepts.

- Technical assessments may include analysis of concept weights, ascent and
entry trajectories, propulsion, Computer-Aided Design (CAD) drawings,
aerodynamics, thermal protection requirements, abort assessments, and
subsystem definition and sizing.

- The ACG performs both traditional deterministic and probabilistic analyses
to explicitly evaluate system risk through uncertainty in key design
variables.
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REDTOP-Pro SAMPLE ACG TOOLS AND MODELS:
Rocket Engine Performance Analysis - POST/POST-II (Program to Optimize Simulated Trajectories)
- Bullseye (Interplanetary trajectory analysis)
- APAS (Aerodynamic Preliminary Analysis System)
- NASCART-GT (Solution adaptive, Cartesian-grid based flow solver)
- REDTOP-Lite/REDTOP-Pro (Rocket Engine Design Tool for Optimal Performance)
- Sentry (Thermal protection system analysis)
- AFWAT (Air Force Weight Analysis Tool)
- PHX ModelCenter (Model integration framework)
- Solid Edge (CAD modeling and integration)
- OptWorks (Non-gradient based optimization)
- ProbWorks (Probabilistic analysis)

Sentry

Thermal Protection System (TPS) Analysis SELECT RECENT PROJECTS:

-Ares V Uncertainty Analysis for MNBBAOS Project
Contract sponsored by NASA Marshall Space Flight Center (MSFC)

-Modeling and Simulation Techniques for Exploration Systems [2007-2008]
Contract sponsored by NASA Langley Research Center (LaRC)

-AFRL FAST Vision Vehicle Studies [2008]
Contract sponsored by Air Force Research Lab (AFRL)

-Development and Implementation of the Hero Modeling Environment [2006-2008]

NASCART-GT Contract sponso_red by Air Fo_rce Research Lab (AFRL) _

-Systems Engineering and Design for SpaceWorks Foresight Spacecraft [2007]
Lunar and Planetary Society Apophis Mission Design Competition first place winner

-Lunar Lander Concept Design and Trajectory Simulation [2005-2007]
Various Government and Commercial Customers

-Innovative Concept Development of Reusable Launch Vehicles Using Combined-Cycle
Propulsion for Military Applications [2003-2006]
Contract sponsored by Air Force Research Lab (AFRL)

Cartesian-grid based flow solver

EXPERIENCE
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Concept Definition

Concept definition and refinement, supported by
detailed discipline-specific engineering assessment.

Studies are conducted in a collaborative design
environment, with interrelated disciplines interacting
in a fully coupled manner. Results include converged
and optimized system designs including detailed
performance assessments and subsystem sizing

Example Study: Military Space Access Vehicle Design

Architecture Design

Systems integration, optimization, CONOPS e
definition, and trade studies supporting end-to-end ' ~ab “V}
mission analysis. | e ——
The ACG applies systems engineering best practices (
to develop mission architectures and perform
associated metrics assessments. P

2
EARTH

Note: Notional representation of lunarexploration architecture. Architeeture elements may not be inscale.

Example Study: Lunar Exploration Architecture Study

SELECT CAPABILITIES

N
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Probabilistic Analysis

INPUT DISTRIBUTIONS

Mitigating future impacts of design uncertainty
through stochastic simulation methods.

ACG personnel are experienced with probabilistic
design and analysis techniaqu
software toolset has been assembled with this

capability in mind. Analysis results can be presented

with appropriate certainty levels based on input

distribution data.

Technology Prioritization

Providing decision-makers with an understanding of
the impacts of technology developments on future
designs.

The ACG offers the TechSim prioritization process to
establish quantitative sensitivities of Figures of Merit
(FOMs) with respect to changes in technology
performance metrics. The TechSim process can be
run deterministically or probabilistically depending on
customer requirements.

Example Study: Lunar Exploration Technologies

SELECT CAPABILITIES
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Interplanetary Missions

Analysis and design for missions beyond the Earth-
moon system.

Equipped with internally-developed and industry
tools, the ACG is able to examine and optimize
departure and arrival conditions, design spacecraft
subsystems, and assess other aspects for this type
of mission. Specific experience to date includes
missions to Mars, Jupiter, Pluto, and near-Earth -
objects (NEOs). BN, Space

Example Study: Radio Tagging Mission to NEO Apophis

=, Untitled - REDTOP-Pro.
el

Tool Development

nyTight 20052008 | Space

Software to facilitate analysis of aerospace system
and subsystem performance.

Toget her with SpaceWorks Engi
Division, the ACG develops analysis software

specialized to the needs of our clients. Multiple

programming languages (Java, C++, Visual Basic,

Fortran, etc.) are employed to develop a range of

software from rocket engine design codes to

interplanetary trajectory simulators.

Example Study: REDTOP-Pro Rocket Engine Design Tool

SELECT CAPABILITIES
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Hero: A Collaborative Multidisciplinary and Multifidelity Design
Framework for Launch Systems

Hero is a collaborative, automated engineering environment for the analysis of vehicles and

missiles with air-breathing and/or rocket propulsion systems and can be used to support a variety of
missions from space-access to global reach/strike

System interface and integration environment wut eg
Analysis Server products

Provides easy setup and analysis in areas of propulsion, aerodynamics, aeroheating, trajectory
simulation, and thermal protection system design using a variety of industry standard tools, SEI
COTS tools, and Hero-specific modules

Automates closure process and provides standardization for vehicle modeling. Capable of multi-
fidelity analysis across a range of disciplines

Example Study: Vision Vehicle Concept

SELECT CAPABILITIES
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