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2014 Nanolaunch Flight Test
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Goal

Develop affordable,
dedicated access to space

Find the lowest cost to orbit
and continually improve
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Advance technology readiness Exploit additive manufacturing (“art
levels by flying; stages, components ) to part”) and other advanced
manufacturing techniques
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Take advantage of burgeoning 2
Nano-Satellite market (1 — 10 kg) Conduct the project as early career
provides perfect scale personnel development
opportunity, guided by mentors
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Build on MSFC’s propulsion core
capability while also addressing the
other challenges
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Balancing Risk and Innovation Through Training and Collaboration

Low Cost Solid Rocket Motors
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NLP SpaceWorks® 2014 Nano/Microsatellite

Market Assessment Space Administration
Source: http://www.sei.aero/news/newsindex.php?id=529
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Nano/Microsatellite Launch History and Projection (1 - 50 kg)

7 Projections based OI’_I ;nnounced and future plans of developers and programs indicate 1
between 2,000 and 2,750 nano/microsatellites will require a launch from 2014 through 2020

Significant growth in both the
quantity and quality of cubesat

-+~ [l SpaceWorks Projection

B Historical Launches 451 . .
400 436 —"'—;n missions.
£ v a0
2 5300 e s
g u:') 302
E = 200
, o e N l Nanosatellite Size Trends (1 - 10 kg)
§ § &8 8 B &8 &8 &8 &8 & & §
SR 1U (1 kg) CubeSats, while still immensely popular, will comprise less of the market in the
The Full Market Potential dataset is a combination of publically announced launch infentions, market research, and qualitative/quanitative assessments to account for future activities and programs. future (356/11 of future nanosatellites Compared to 47% from 2009 to 201 3)

The SpaceWorks Projection dataset reflects SpaceWorks' expert value judgment on the likely market outcome.

Percentage Contribution
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lease see End Notes 1, 2.4, 5, and 6.

SpaceVWorks: Copyright 2014, SpaceWorks Enlerprises, Inc. (SEI)

1kg 3kg 4kg 5kg 6kg 7Tkg 8kg 9kg 10kg

2k
SSC12-Vill-1 : 1 e
Historical 30
(2009 - 2013) ‘ ‘ _ - = : /' i
SpaceWorks
iz _ =
2kg

kg 4kg 5kg 6kg Tkg 8kg 9kg 10kg

Picture from
the surface of
the earth
with optics

that will fit

within a 3U

cubesat.

Ved Chirayath,
Stanford University

25% of future nanosatellites (1-10 kg) are in the increasingly popular 6 kg mass class
(compared to only 3% from 2009 to 2013)

* Please see End Noles 2. 6,7 and 9.

Figure 9 — Lunar detail (Copernicus Crater. 93 km diameter) SpaceWorks: Copyright 2014, SpaceWorks Enterprises, Inc_ (SEI)
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Best solution is “out there,”

so fly early and often: 1
— Initial orbital capability: MSFC developed stages |
atop sounding rocket - 5 kg to ~200 km circular
— Validate candidate technologies with affordable
sub-orbital flights
— Plan and pursue eventual stage upgrades
enabling affordable orbital capability

“Co-opetition” and maturing

technology spinoff
— Off-the-shelf Avionics: Ames CNAT vs. MSFC vs.
KSC vs. ?
— Each development step contains technologies
for a launch services provider to exploit

Orbital Insertion
Flight Test
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