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Creating the demand: Free and low cost flight 

opportunities for education and research in space



Commercial Microgravity Flight Services

• Zero Gravity Corporation (ZERO-
G) was competitively awarded a 
NASA contract for commercially 
provided microgravity flight 
services on January 2, 2008.

• In fulfillment of this contract, 
ZERO-G will provide up to 20 
Reduced Gravity Flight Weeks per 
year.  

• Each flight includes 40-60 reduced gravity parabolic trajectories. 

• The aircraft is considered “exclusive use” to NASA during a flight week.  

• Flight Weeks will be conducted out of Ellington Field in Houston, Texas; and the 
Glenn Research Center in Cleveland, Ohio. 

• The aircraft will provide near zero gravity conditions, partial gravity conditions 
at Lunar (.16 g), and Martian (.38 g) gravities, as well as other partial gravity 
levels. 

• The aircraft can also provide sustained hyper gravity conditions, up to 1.8 g in 
.10 g increments, for periods of up to 1 minute in duration. 



Next Call for Proposals – October 2010

Participants in FAST

• First FAST Flight Week – August 11-12, 2008

– Five SBIR projects 

• Second FAST flight week - August 11-14, 2009

– 19 projects – 2 flights with zero-g, 2 flights with lunar-g

• Seven universities

• Nine private companies (2 SBIR firms)

• Five NASA Centers

• Third FAST flight week – September 28-Oct. 1, 2010

– 17 projects – with zero-g and lunar-g

• Nine universities

• Three private companies (1 SBIR firm)

• Five NASA Centers

http://www.nasa.gov/offices/ipp/innovation_incubator/FAST/index



Projects Selected for 2010 FAST Flights
Project Title Project Leader Partners

Vacuum-Compatible Multi-Axis Manipulator/Machining Center (M/MC) for Long-Duration Space 

Missions

Beck Engineering, Inc. 

Universal In-Flight Diagnostic Technology: rHEALTH Sensor DNA Medicine Institute, Inc. NASA GRC

Dual Containment Platform for Characterization of Slosh Dynamics in Microgravity Florida Institute of Technology NASA KSC

Low-Gravity Testing of the Radio Frequency Mass Gauge NASA GRC 

Cryocooler and Heat Pipe Characterization for the VASIMR® ISS Demonstration Mission Ad Astra Rocket Company 

RAGNAR: Robust, Autonomous Grappler for Non-contacting Actuation and Reconfiguration Cornell University 

Experimental Methods in Attitude Control California State Polytechnic Univ.

Measurement of Vestibulo-ocular Function without Eye-Movement Recording Johns Hopkins University School of 

Medicine 

Large Deployable Structures for Nanosatellite Applications Stanford University 

Development and Validation of Design for Advanced, Two-Phase, Space Heat Exchangers University of Maryland

Investigation of Resonant Behavior from Propellant Slosh in Spinning On-Orbit Fuel Depots Embry-Riddle Aeronautical 

University

NASA KSC, United Launch 

Alliance

Regenerable Filtration System for Long Duration Space Missions NASA GRC ASRC Aerospace, Aerfil 

LLC

Characterization of a Pulsed Flow Fluidized Bed NASA JSC 

Reduced Gravity Testing of One Complete Cycle of an ISRU Pneumatic Regolith Feed System NASA KSC ASRC Aerospace, NASA 

JSC

Evaluation of Tribocharged Electrostatic Beneficiation of Lunar Simulant in Lunar Gravity NASA KSC ASRC Aerospace Corp

The CEL- C 2 Biochip: An Advanced Technology for Fundamental Space Biology Research Purdue University 

Jet-Induced Cratering of Granular Materials University Of Florida CFO Research, NASA KSC



Johns Hopkins University

• The FAST program allowed us to test a new piece of equipment for human sensorimotor 

assessment in a realistic spaceflight setting. The flights were invaluable to us in verifying 

that the basic system works in different gravity levels, and helped us to identify areas 

where improvements need to be made, specifically in ease of use for the operator and 

better instructions and visual displays for the subject. We hope to make use of the FAST 

program again to test the changes that we make as a result of these recent flights.

Mark Shelhamer, Johns Hopkins University School of Medicine



Florida Institute of Technology

• During the week of the FAST flights the Florida Tech team has collected vital information 

on liquid behavior in the simulated reduced gravity conditions of space. These data will be 

used by engineers and scientists to design more efficient and safer rocket vehicles for 

space exploration. Beyond acquiring these data, five Florida Tech undergraduate students 

have also been motivated and inspired to reach for the stars in their studies, as well as 

literally having the opportunity to take the ride of a lifetime! For this opportunity our team 

and university are highly appreciative of the science, education and inspiration made 

possible by the FAST program.

Dr. Daniel Robert Kirk, Associate Professor, Florida Institute of Technology



Stanford University

• The Stanford team was able to study structural deployment mechanisms in microgravity 

for a future CubeSat mission to characterize meteoroid impact. The microgravity test 

environment allowed us to understand more fully the behavior of several deployment 

strategies in a way that is not possible in the laboratory environment.

Sigrid Close, Stanford University



Commercial Reusable Suborbital Research (CRuSR)

• Many approaches (horizontal & vertical take-off and landing)
• Significant private investment
• Designing for high flight rates & low cost operability
• Microgravity, pressurized, temperature-controlled payload environment

Virgin Galactic Blue Origin XCOR Aerospace

Armadillo Aerospace

(Just received 
CRuSR award)

Masten Space Systems

(Just received         
CRuSR award)



CRuSR Objectives

• The CRuSR Program has been developed to address the following objectives: 

– Educate the scientific and technological (user) community about the opportunities 

presented by this new access to space;

– Facilitate user access to Near-Space through the emerging Commercial Reusable 

Suborbital community;

– Work with FAA and other regulatory agencies to achieve safe and effective access to 

Near-Space;

– Facilitate the operations of a commercial payload integration industry that will work to 

move experiments safely and effectively from laboratory to Near-Space platforms;

– Work to transfer NASA technologies and processes critical to the transition of 

experiments from laboratories onto Near-Space platforms;

– Work with established spaceports to encourage commercial activities that facilitate 

the growth of suborbital space research;

– Work with government (DoD & other agencies) and industry to leverage resources 

across the R&D community to develop access to Near-Space;

– Work with the government's administrative infrastructure to define strategies and 

approaches that will facilitate research access to Near-Space; and

– Engage the education community to integrate their expertise and creativity into Near-

Space research so that the integration of Scientific, Technical, Engineering, and 

Mathematical (STEM) educational assets and Near-Space are mutually beneficial 

and self sustaining.



Current CRuSR Activities

• On August 30, 2010, NASA's Commercial Reusable Suborbital Research Program 

(CRuSR) awarded a total of approximately $475,000 to Armadillo Aerospace of 

Rockwall, Texas and Masten Space Systems of Mojave, Calif.  

– These awards allow the two companies to perform test flights of their 

experimental vehicles near the edge of space. 

• Armadillo Aerospace

– The CRuSR awards will fund two flights this fall and one this winter of 

Armadillo's Super-Mod vehicle from Spaceport America in New Mexico. 

– The first two flights will be to an altitude of approximately nine miles and the 

third to approximately 25 miles. 

• Masten Space Systems

– The Masten Space Systems' Xaero vehicle will make four flights this winter from 

the Mojave Spaceport in California. 

– Two flights will reach an altitude of approximately three miles and two others will 

be to approximately 18 miles, with an engine shutdown during flight. 

• For the CRuSR flights, both launch vehicles will be modified to mount three 

antennas for the Automatic Dependent Surveillance-Broadcast (ADS-B) payload. 

– ADS-B-equipped vehicles can determine their position using GPS systems. 

– The vehicles can periodically broadcast position data and other relevant 

information to ground stations and other similarly equipped aircraft. 



Flight Opportunities
Facilitating Access to the Space Environment

Flight Opportunities

PAYLOADS

Many

Sources

Commercial vehicles, Government, 

Hosted Payloads
Flight

Providers

FLIGHTS

ScienceTechnologyEducationIndustry

Safety & Mission 

Assurance
NASA

Level II Program Office @ NASA Dryden Flight Research Center

- Working with NASA Ames in payload accommodation

Fly Early – Fly Often – Fly Safely



to place a small satellite into Earth orbit, twice in one week.

PRIZE PURSE: $2 Million

Satellite mass - at least 1 kg
Satellite dimensions 
- at least 10 cm cube 

Must complete at least one Earth orbit
Task must be accomplished twice in 
one week

To stimulate innovations in launch 
technology
To encourage creation of commercial
nano-sat delivery services 

Nano-Satellite Launch Challenge



Summary

• NASA is making efforts to energize new commercial 

space industries.

• NASA’s Flight Opportunities program, through FAST and 

CRuSR, is purchasing commercial services 

competitively from the emerging service providers.

• NASA is proactively creating opportunities to connect 

researchers and technology developers in industry, 

academia and government with these emerging 

capabilities.

• Success of these emerging businesses will advance 

research, technology development and economic 

growth, benefiting NASA and the U.S. economy.



National Aeronautics and Space Administration

www.nasa.gov

http://www.nasa.gov/

