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Why is aviation so important?!
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The air transportation system is critical to U.S. economic vitality.  



Why should I care?!
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Take the system view. You may not have flown today but something you needed did. 



Mobility Matters 
(Ground, Sea, or Air)!

Proximity	
  to	
  Resources	
  Has	
  Always	
  Shaped	
  Civiliza=on	
  
And	
  It	
  Con=nues	
  to	
  do	
  so	
  in	
  Drama=c	
  Ways	
  









The World on Demand 



What do emerging global trends reveal? 
New realities challenge traditional approaches to strategic planning. 
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China and India growing economically at 
unprecedented rates 

Asia-Pacific will have the  
largest middle class 

The world will be predominantly urban Revolutionary technology development and 
adoption are accelerating 

Source:  National Intelligence Council  





$87,200,000,000 
LOST PRODUCTIVITY 
AND WASTED FUEL 



1,400,000,000 

Cars by 2030 





Why are these trends important? 
Challenges are multiplying and accelerating. Technology is a catalyst. 
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They drive expanding competition for high-tech 
manufacturing… 

They drive global demand for air 
travel… 

They drive“leapfrog” adoption of new 
technology/infrastructure… 

They drive resource use, costs, 
constraints and impacts… 



How do these trends affect aviation? 
Three mega-drivers emerge. 
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Traditional measures of global demand 
for mobility – economic development, 
urbanization -- are growing rapidly 

Revolutions in automation, 
information and communication 
technologies enable opportunity for 
safety critical autonomous systems 

Severe energy and  
climate issues create 
enormous affordability and 
sustainability challenges 

Technology	
  
Convergence	
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3 Mega-Drivers 6 Strategic Research & Technology Thrusts 

Safe, Efficient Growth in Global Operations 
•  Enable full NextGen and develop technologies to substantially 

reduce aircraft safety risks 
 

Innovation in Commercial Supersonic Aircraft 
•  Achieve a low-boom standard 

 

Ultra-Efficient Commercial Transports 
•  Pioneer technologies for big leaps in efficiency and  

environmental performance 
 

Transition to Low-Carbon Propulsion 
•  Characterize drop-in alternative fuels and pioneer  

low-carbon propulsion technology 
 

Real-Time System-Wide Safety Assurance 
•  Develop tools for use in a prototype of an integrated 

safety monitoring and assurance system 
 

Assured Autonomy for Aviation Transformation 
•  Develop high-impact aviation autonomy applications 

How is NASA Aeronautics responding? 
Research is organized into six relevant themes. 

Technology	
  
Convergence	
  



What vision has NASA set for aviation? 
A revolution in sustainable global air mobility. 
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Can NASA make it happen?!

+ GLASS COCKPIT!

+ DIGITAL FLY-BY-WIRE 

+ AREA RULE 

+ COMPOSITE STRUCTURES!

+ WINGLETS!

+ ICING DETECTION!

+ SUPERCRITICAL AIRFOIL!

+ JET ENGINE!
COMBUSTORS 

+ ENGINE NOZZLE CHEVRONS!+ DAMAGE-TOLERANT FAN CASING!

+ LIGHTNING PROTECTION STANDARDS!

+ AIR TRAFFIC MANAGEMENT!

+ NASA STRUCTURAL ANALYSIS (NASTRAN)!+ COMPUTATIONAL FLUID DYNAMICS (CFD) 

+ AIRBORNE WIND SHEAR DETECTION!

+ RUNWAY GROOVES!

+ TURBO AE!

+ WIND TUNNELS!
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The proof is onboard nearly every commercial aircraft flying today.  

– 1970s-Today 

– 1980s-1990s 

– 1960s-1970s 

– 1990s 
– 1970s-1980s 

– 1970s-1980s 
– 1950s 

– 1990s-2000s 

– 1960s-1970s 

– 1990s-2000s 

– 1970s-1980s 

– 1990s-2000s – 2000s-Today 

– 1970s-Today 

– 1960s-Today 

 
• Center TRACON Automation System (CTAS) – 1990s  
• Traffic Management Advisor (TMA) – 1990s  
• Surface Management System (SMS) – 2000s  
• Future Air Traffic Management Concepts Evaluation Tool (FACET) – 2000s  

– 1930s-Today 
– 1960s-1980s 











Preparing the 
Cirrus SR-22 for 
testing unmanned 
concepts !





What will the headlines say? 
The best news is just on the horizon. 
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The Future Daily               August 3, 2028


Hybrid Wing Aircraft  Enters Service 


The NX-818, a gleaming 
n e w r e v o l u t i o n a r y 
“h y b r i d w i n g b o d y” 
aircraft flew today from 
Beijing to 


Bangalore with 517 passengers 
onboard.  The NX-818 is the 
result of years of research first 
pioneered by NASA to develop 
technologies for ultra-efficient 
transports.



Its long flight used 50 percent 
less fuel than a traditional 
aircraf t . On takeof f and 
landing, ground observers at 
both airports said it was so 
quiet they didn’t have to raise 
their voices to talk as it came 
in on approach …




www. Aeronautics.NASA.gov 




