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Within 1 year after the date of enactment of this Act, the Administrator shall 

provide to the appropriate committees of Congress a comprehensive study 

that, taking into account the long term direction provided by this Act, carefully 

examines NASA’s structure, organization, and institutional assets and identifies 

a strategy to evolve toward the most efficient retention, sizing, and distribution 

of facilities, laboratories, test capabilities, and other infrastructure consistent 

with NASA’s missions and mandates.  The Administrator should pay particular 

attention to identifying and removing unneeded or duplicative infrastructure. 

The Administrator should include in the study a suggested reconfiguration and 

reinvestment strategy that would conform the needed equipment, facilities, test 

equipment, and related organizational alignment that would best meet the 

requirements of missions and priorities authorized and directed by this Act. As 

part of this strategy, the Administrator should include consideration and 

application of the findings and recommendations of the National Research 

Council report, Capabilities for the Future: An Assessment of NASA 

Laboratories for Basic Research, prepared in response to section 1003 of the 

National Aeronautics and Space Administration Authorization Act of 2008 (42 

U.S.C. 17812). 

 

     --NASA Authorization Act of 2010 
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NASA’s Facilities Strategy 

 “NASA will 

renew and 

modernize its 

facilities to 

sustain its 

capabilities, 

and to 

accommodate 

those 

capabilities in 

the most 

efficient 

facilities set 

practical.” 
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New Institutional Assets are Efficient 

and Cost-Effective 
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Propellants North Building 
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Langley Research Center New Town 
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Ames Research Center Sustainability Base 
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Flutter Testing in the TDT 
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National Challenges: Why We Do What We Do 

Fuel Efficiency 
• In 2008, U.S. major commercial carriers burned 19.6B gallons and DoD 

burned 4.6B gallons of jet fuel. 

• At an average price of $3.00/gallon, fuel cost was $73B  

 

Emissions 
• 40 of the top 50 U.S. airports are in non-attainment areas that do not 

meet EPA local air quality standards for particulate matter and ozone 

• The fuel consumed by U.S. commercial carriers and DoD releases 

more than 250 million tons of CO2 into the atmosphere each year 
 

Noise 
• Aircraft noise continues to be regarded as the most significant 

hindrance to capacity growth in the National Airspace System (NAS).   

• FAA’s attempt to reconfigure the New York airspace resulted in 14 

lawsuits. 

• Since 1980, the FAA has invested over $5B in airport noise reduction 

programs 
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NASA’s Vision  
For 21st-Century Aircraft 

25-Year Goal to Revolutionize Aviation    

 

 Reduce Accident Rates: 10x (90%) 
 Make a safe air transportation system even safer 

 Reduce Emissions: NOx  5X (80%),  

    CO2   2X (50%) 
 Protect local air quality and our global climate 
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Future Challenges for Emissions Reduction 
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Additional Technology Advancement 

Carbon neutral growth 

and Low Carbon Fuels Carbon overlap 

By 2050, substantially reduce emissions of carbon and oxides of 

nitrogen and contain objectionable noise within the airport boundary 

Source: 

IATA, 2010 
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FAA CLEEN  2010 - 2014 
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Alternative Aviation Fuels EXperiment AAFEX-I:  

NASA-led Fischer-Tropsch Fuel Emissions Measurement  

Objectives 

• Document gaseous and particulate 

emissions 

• Investigate factors that control aerosol 

formation and growth 

• Evaluate new instruments and sampling 

techniques 

• Compare measurements from different 

groups to establish best practices 

• Burned JP-8, coal/natural gas FT, 50/50 blends of FT  

  and JP8 using NASA DFRC DC8 aircraft 

• Examined emissions from engine idle to takeoff thrust  

  settings 

• Engine runs over wide range of ambient temperature, 

  which affects emissions 

NASA-led, 6 participating organizations 
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Alternative-Fuel Effects on Contrails and Cruise 

EmiSSions 

ACCESS 

Emissions Measurements at Cruise Conditions 
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superconducting 

turbogenerators 

Objective  

Explore and develop technologies to enable hybrid gas-

turbine/electric propulsion architectures 
 

Approach/Challenges 

Transmission and Winding Materials 

– Room Temperature 

– Superconducting 

Gas-Turbine/Electric Hybrids 

– Dual power source to single propulsor (coupled) 

– Single power source to multiple propulsor (decoupled) 

Aircraft Power Distribution 

– Stable wide-area electrical power distribution 
 

Benefit/Pay-off 

– Low noise and zero emission (onboard) electric drives 

– Electric transmission to enable decoupled distributed 

propulsion for higher effective BPR and improved Total 

Specific energy Consumption (TSEC) 

 

 

Hybrid Electric Propulsion 
changing the paradigm 

 

single power source to multiple, decoupled fans 

 

stable, wide area power transmission 

 

dual power to single fan 

adv conventional to hybrid to (eventually) all electric 

Adv Motor & Gearbox 

superconducting motor-drive fans 
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NASA’s Vision  
For 21st-Century Aircraft 

25-Year Goal to Revolutionize Aviation    

 

 Reduce Accident Rates: 10x (90%) 
 Make a safe air transportation system even safer 

 Reduce Emissions: NOx  5X (80%),  

    CO2   2X (50%) 
 Protect local air quality and our global climate 

 Reduce Noise: 4X (75%) 
 Reduce aircraft noise to benefit airport  

     neighbors, the aviation industry, and travelers 
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High-Temperature Shape Memory Alloys  
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OBJECTIVE  

• Explore the design space for 

lower noise while maintaining 

the high propulsive efficiency 

from a counter-rotating open 

rotor system.  

 

Rotating force balance 

 ERA/CLEEN/GE Open Rotor Tests 
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Next Generation Air Transportation Systems 
Green Aircraft 

Integration of new aircraft and engine 

technologies to simultaneously reduce 

fuel burn, noise, and emissions 

 
20 years 

10 years 

30 years 
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Sir Frank Whittle’s W2/700 Engine 
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