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FutureAssist Solutions

Accelerate your aerospace idea or inventior

from a unique vision to feasible reality - The "Advanced”

Package

Refine the design
and execute the
business strategy

The “Standard”
Package

= Engineer
the concept
b 7 \ ‘ The “Basic”

Package

Develop
the idea

Aerospace technical, economic; anc
graphics services in cost effective
fixed-price pre-packaged bundles

Spacelllorks Commerecial

| J www.spaceworkscommercial.com
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- Aerospace technologies rarely sell themselves
- They need a context, a vision, a comparison to alternatives

- SpaceWorks Commercial offers FutureAssist Solutions, a
specific set of services typically needed by aerospace inventors,
entrepreneurs, and technologists

- Fixed-price pre-packaged services
- Easy to understand set of services, for those at various stages of idea

development

- Leverages the full multidisciplinary capabilities of our firm to create a
compelling story for our clientds aer os|

from a unique vision to feasible reality

- There are three FutureAssist solutions at various price levels:
- Basic (US$10K): Feasibility + lllustration

- Standard (US$50K): Point Design + Render
- Advanced (US$150K): Optimization, Business/financial analysis + Animation

FUTUREASSIST SOLUTIONS: OVERVIEW

N
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SR
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Solution Basic Standard Advanced

Timeline 1 month 3 months 6 months
Price (USD) $10,000 $50,000 $150,000
Services A Strategic advicelh aAld csoenrsvuilcteisng nA" Basi serpackagen

A Tlevpl technology feasibility and: and:

assessment A Creation of a cdmpratde poudies, ex

A 1 dentificati on odfsigpathengwy tgchnplogyina technology alternatives, and system-

aerospace applications for the new preferred application, use of level optimization, using higher

technology multidisciplinary fidelity tools

A Tlevpl market and business engineering design and analysis A Technology develo

assessment capabilities A Assistance with n

A 1ldea maturation oFa dnha pMi NaT Y C O S bnd Rdistcs éwénture creation)

A Concept marketirf%cgor”bppahriicsqn to AAURE@BmMmMended partn
t'ecchnol ogyo sol ut gfbtgtegle®r t he same
application A Review by externa
A Preliminary, q U ddard (sdbjacttb NOBy) mar k et
demand analysis A Business plan /pr
A Mu | tDicgmputer randers of A Business case and
concept assessment

A Digital animati on
Deliverables A St an dla page repdt A Technical p oi nt ATechnical analysis results in various
A Basic concept g inaZ20-50page presentation formats (presentation and/or report)
(illustrations) and/or report) AResults of external review

A Advanced concerf g Graphics

q :
(rendered images) an ani m

(illustrations, renders, animation)
A Business plan/pro

FUTUREASSIST SOLUTIONS
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SPACEWORKS: KEY CUSTOMERS AND PRODUCTS
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SpaceWorks Commercial helps to mature the vision of our clients by
providing project management-related services (such as economic analysis)

and technical engineering expertise

HELPING TO REALIZE THE VISION OF OUR CLIENTS
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Sub-orbital and orbital commercial space flight

Fast package point-to-point delivery on Earth

Orbital space habitats/stations (vehicles and hotels)

Low Earth Orbit (LEO) payload delivery

International Space Station (ISS) crew and cargo services
Space Solar Power (SSP)

On-orbit servicing including propellant stations/depots in space
Space transportation (lunar, asteroids, Mars)

Space manufacturing

- Lunar propellant production

- Lunar public commercial space flight

- Asteroid mining

ImagesopyrighbpaceWorksngineerinénc (SEIR007

SPACE MARKETS OF INTEREST
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DOMAIN EXPERTISE: REUSABLE LAUNCH VEHICLES
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DOMAIN EXPERTISE: SPACECRAFT
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DOMAIN EXPERTISE: HUMAN SPACE EXPLORATION
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DOMAIN EXPERTISE: COMMERCIAL SPACE
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SPACEWORKS ENGINEERING, INC. ( SEI)
Dr. John R. Olds, P.E.

CEO
SEI Affiliates
Mr. William Escher Melinda S. Olds
Mr. Derek Webber CFO
Mr. Carl Ehrlich Legal Counsel (Corporate)
Mr. Rich Reinert Mr. John Yates .
Mr. Denni®oulos Morris, Manning & Martin, LLP A Accounts Receivable &
A Ext er n aDaveRiercedAMS) i n g
Legal Counsel (ITAR) A Ext er n aS$cottBatlerfBeasan&Makey)
Mr. Kerry T. Scarlott A Ext er sNardcy PBgenye f i t s
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A Will Olsen (lntern)
A Stephanie Wan (Intern)
I |
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Director of Advanced Concepts Director of Engineering Economics (Agtipg) Director of Space Media
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MR. CARL F. EHRLICH
Affiliate
SpaceWorks Engineering, Inc. (SEI)
Engineering Division

Mr. Carl F. Ehrlich, Jr. is an affiliate and technical advisor to SpaceWorks
Engineering, Inc. (SEI). He has over 40 years of active experience in the
aerospace industry, having retired from a successful 25 year career at Boeing
North American (formerly: Rockwell International). Prior to that, he was
employed at the Lockheed-California and Douglas Aircraft Companies for a
total, of 15 years. He served with the United States Air Force in the Air
Attaché Office of the American Embassy in Teheran, Iran.

During his active career, Mr. Ehrlich managed and participated in a wide
range of advanced space transportation projects ranging from the 10-
Passenger Orbital Carrier and Ten Ton Orbital Carrier studies in 1963-5 for
NASA/MSFC, to the management of the Highly Reusable Space
Transportation study for NASA/MSFC in 1997.

Since his retirement in 1998, Mr. Ehrlich has consulted with a number of
aerospace companies focused on the development of operational concepts
for advanced reusable launch and entry vehicle systems.

He is an Associate Fellow with the American Institute of Aeronautics and
Astronautics (AIAA) and is currently a member and treasurer of the AIAA
Space Transportation Technical Committee, a member of the AIAA Space
Logistics Technical Committee, and Vice Chair for Membership and
Treasurer for the AIAA San Fernando Pacific Section Executive Council.

Mr. Ehrlich has earned degrees from Stanford University in 1957 (Bachelor of
Science in Aerodynamics) and the University of Southern California in 1967
(Master of Science in Aerospace Engineering).

MR. RICHARD P. REINERT
Affiliate
SpaceWorks Engineering, Inc. (SEI)
Engineering Division

Mr. Richard P. Reinert is an affiliate and technical advisor to SpaceWorks
Engineering, Inc. (SEI) in the areas of mission and spacecraft design. Mr.
Reinert is currently the Manager and Chief Engineer of R P Reinert &
Associates consulting, LLC in Colorado. He retired from a successful 24
year career at Ball Aerospace & Technologies Corp last year. Previous
experience included six years each at Boeing and Hughes Aircraft and 4
years at the Lockheed-California Company.

While serving at these four companies, Mr. Reinert has supported
aerospace projects ranging from civil aircraft to planetary spacecraft in key
design lead positions. At Boeing Aerospace he was manager of a
DOE/NASA study that defined a practical approach to space disposal of
nuclear waste, and supported concept definition of solar power satellites
and advanced space transportation systems. At Ball he led successful
proposal efforts for the SDIO Relay Mirror Experiment (RME), the Canadian
Space Agency RADARSAT spacecraft, and the NASA Deep Impact
Discovery Mission. His most recent assignments at Ball involved leading
mission and system design of spacecraft concepts aimed at characterization
and mitigation of hazards due to Near Earth Objects and in studies and
hardware development involving attitude control of solar sails.

Mr. Reinert earned a Bachelor of Science in Aeronautics and Astronautics
from the Massachusetts Institute of Technology in 1968 and attended the
Graduate School of Mechanical Engineering at Loyola Marymount
University in Los Angeles in the seventies.

AFFILIATES (1): EXPERIENCED & PREFERRED CONSULTANTS FOR SEI
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MR. WILLIAM J.D. ESCHER
Affiliate
SpaceWorks Engineering, Inc. (SEI)
Engineering Division

Mr. William J.D. Escher is is an affiliate and technical advisor to SpaceWorks
Engineering, Inc. (SEl). Mr. Escher has 50 years experience working in the
aerospace industry divided among nearly equal tenures in the government,
industry, and self-employed arenas. He has had a long-term involvement with
space transportation and related propulsion developments that stretch back
to the United State' first attempts to place scientific satellites in orbit during
Project Vanguard run by the Naval Research Laboratory. Mr. Escher has also
held positions at multiple NASA field centers as well as at NASA
Headquarters, Rocketdyne, The Marquardt Corporation, Kaiser-Marquardt,
and Astronautics Corporation of American. Additionally, Mr. Escher spent
fifteen years as a self-employed consultant in the areas of terrestrial energy
systems and environmental betterment technology.

Just prior to joining SEI, Mr. Escher served as a senior systems engineer in
the Applied Technologies Group of Science Applications International Corp.
(SAIC) in Huntsville, Alabama. At SAIC, he applied his expertise in
airbreathing/rocket-based combined-cycle propulsion to the development of
propulsion technology databases and advanced space transportation system
assessments.

At Cornell University, while undertaking mechanical engineering studies, Mr.
Escher served as the president and experimental committee chairman of the
Cornell Rocket Society. He is an Associate Fellow of the American Institute of
Aeronautics and Astronautics (AIAA), a long-term member of SAE
International, and a founding participant in the Space Propulsion Synergy
Team (SPST).

MR. DEREK WEBBER
Affiliate
SpaceWorks Engineering, Inc. (SEI)
Commercial Division

Mr. Derek Webber is an affiliate and technical advisor to SpaceWorks
Engineering, Inc. (SEI). Mr. Webber is currently Director of Spaceport
Associates, a space tourism consultancy based in Washington, D.C. Over
the last several years, he has directed three landmark studies in commercial
space business planning: the ASCENT Study of Future Space Markets, for
NASA's Marshall Space Flight Center, the Futron/Zogby Study of Space
Tourism Demand, and the Adventurers' Survey which he completed jointly
with Incredible Adventures. Mr. Webber's career began as a launch vehicle
and satellite engineer in what is now EADS/Astrium Space Systems. He
worked on thermal control system design for a number of satellites,
including the Skynet satellite, and on kinetic heating analyses for launch
vehicles, including post-flight analyses of telemetry from the Europa vehicle
firings from the Woomera range. He became Head of Procurement at
Inmarsat, (responsible for contracting over a billion dollars worth of
communications satellites, their launch vehicles and ground segment), and
Managing Director of Tachyon Europe (providing satellite broadband and
Internet access across the continent). Mr. Webber holds a B.Sc. Honors
Degree in Physics and Mathematics from Newcastle University (UK), and
postgraduate qualifications in Space Science (from University College
London, UK) and Management (from the University of Westminster, UK). He
is a Senior Member of AIAA, and a Fellow of the British Interplanetary
Society. Mr. Webber has been a member of the Adjunct Faculty of the
International Space University, and at the US International University in San
Diego, where he provided courses on international management.

AFFILIATES (2): EXPERIENCED & PREFERRED CONSULTANTS FOR SEI

Copyrigt 10, SpaceWorks Commercial, A Division of SpaceWorks Engineering, Inc. (SEI) All Rights Reserved

\% SpaceWorks




MR. DENNIS POULOS
Affiliate
SpaceWorks Engineering, Inc. (SEI)
Engineering and Commercial Divisions

Mr. Poulos is an affiliate and technical advisor to SpaceWorks Engineering,
Inc. (SEI). He has over thirty five years experience in military air operations,
National Security Space, and Civil Space programs. Since Retiring from the
Navy, he has worked with both small high tech aerospace firms and large
aerospace prime contractors with a primary focus on the development and
advocacy for advanced concepts and programs. Mr. Poulos worked at
Northrop Grumman Aerospace Systems from 2003 to 2010 in the Advanced
Concepts group where he was responsible for military space business
development and program management. He captured, and managed, the Air
Force Research Lab Future (reusable) Access to Space Technology and
Reusable Access to Space Technology programs; the Air Force Space and
Missile Center Hybrid Launch Vehicle Studies and Analysis program; and the
DARPA Force Application and Launch from CONUS (FALCON) contract. He
worked with the Northrop Grumman Technology Development group to
capture technology development programs including the Adaptive Guidance
Navigation and Control for Reusable Launch Vehicle Ascent, Integrated Flight
Control Actuator Health Management, Advanced Development of Integrated
Warm Structure, Full Envelope Adaptive Guidance Navigation and Control for
Reusable Launch Vehicles, and Rapid Mission Planning technology
development contracts. Mr. Poulos earned a Master of Science in Electrical
Engineering as part of the Space Systems Engineering curriculum at the US
Naval Postgraduate School (NPS) in Monterey, California, in 1986. He
completed a Bachelor of Science in Physics at the US Naval Academy,
Annapolis, Maryland, in 1975. He has also completed upper level graduate
courses at the University of Colorado at Colorado Springs between 1995 and
1997 as a Controls Engineer in Electrical and Computer Engineering.

AFFILIATES (3): EXPERIENCED & PREFERRED CONSULTANTS FOR SEI
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Analysis/Discipline Industry Tool(s) In-House Tool(s)

CAD / Solid Modeling Solid Edge, SDRC IDEAS, Canvas, Aerosurface-Sizer,
Vehicle Sketch Pad (VSP) GeometryGenerator, TankSizer
Aerodynamics UDP, S/HABP, Missile DATCOM (Level-1)
Cart-3D, DPLR (Euler, N.S. CFD) (Level-2)
Trajectory & Visualizers POST I, POST Il, OTIS, Chebytop TraGE-X, Bullseye, Flyback-Sim
Propulsion CEA, ROCETS, RJPA, ENG92, SJ20/21/22, REDTOP-Lite, REDTOP-Pro,
RAMSCRAM, SRGULL, NEPP SCCREAM
Aeroheating and TPS S/HABP, DPLR, Miniver, TPS-X Sentry
Weights/Structures INTROS, CONSIZ, LVA, AFWAT Historical databases,
StageSizer, AFWAT-Sizer
Subsystems Takeoff/lLanding Sim, SESAW
Operations AATe, OCM-COMET, NROC, LLEGO Descartes (Hyperport, Origins)
Safety/Reliability RMAT, Item Toolkit Reliability _Calc, GT-Safety Il
Cost NAFCOM, SEER-H, TRANSCOST, SEER- Remix, I-RaCM, ICCCoM,
SEM, COCOMO II, QuickCost, NICM HSCM, FGOA
Economics IAAT/Afford, ACE-IT CABAM, SSPATE, NESC,
LMNoP, St ack 6 em
Systems Engineering SAS JMP, ModelCenter/AnalysisServer Hero, MSAT, TechSim
Optimization DOT, ADS OptWorks
Uncertainty Analysis Crystal Ball ProbWorks

ANALYTICAL TOOL EXPERTISE
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Include leading design organizations In the U.S. Air Force, NASA Reatt & the National
Institute of Aerospace. ' 7
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SPACEWORKS SOFTWARE PRODUCT LINE
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- The Advanced Concepts Group (ACG) of SpaceWorks Engineering
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 deterministic and probabilistic analyses to explicitly
evaluate system risk through uncertainty in key design variables.

SPACEWORKS ENGINEERING: ADVANCED CONCEPTS GROUP (ACG)
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- The Engineering Economics Group (EEG) of SpaceWorks Engineering is
a leader in analyzing life-cycle considerations of complex aerospace
programs and markets.

- The EEG helps government and established commercial customers evaluate
the costs and benefits of financial investments in a broad range of space
applications.

- We offer a complete assessment of concept viability through quantification
of the diffigglitdst dwclhsaesaf ffiordabil ity,
maintainability, etc.

- Our responsive and penetrating analysis capabilities help clients answer a
range of "what-if" questions related to procurement strategies, market size,
effects of competition, reliability requirements, and product pricing plans.

16,000
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Financial Analysis

SPACEWORKS ENGINEERING: ENGINEERING ECONOMICS GROUP (EEG)

Copyright ©2010, SpaceWorks Commercial, A Division of SpaceWorks Engineering, Inc. (SEI) All Rights Reserved \;. SDBCEWOF‘kS




- The Space Media Group (SMG) at SpaceWorks Engineering couples
engineering precision with artistic vision to create informative and
striking visual elements

- Expanding beyond traditional industrial design, the SMG works with its
clients to imagine and visualize future space concepts

- Use of mixed media (traditional and digital)

- Integrated with traditional engineering design processes (CAD,
performance, operations, etc)

- Multiple output formats (print illustrations, digital renders, computer
animation, sculpture, exhibit, prototype)

SPACEWORKS ENGINEERING: SPACE MEDIA GROUP (SMG)

Copyright ©2010, SpaceWorks Commercial, A Division of SpaceWorks Engineering, Inc. (SEI) All Rights Reserved \i SDBCEWOF‘KS




