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National Aeronautics and Space Administration 

www.nasa.gov
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National Aeronautics and Space Administration 

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

$1.5 Trillion 
ToTAl U.s. eConomiC ACTiViTy 

(Civil and general aviation, 2012) 

$78.3 Billion  
posiTiVe TrADe BAlAnCe 

(Civil aviation, 2012) 

11.8 million 
DireCT AnD inDireCT JoBs 

(Civil and general aviation, 2012) 

5.4 perCenT
oF ToTAl U.s. Gross DomesTiC proDUCT 

(Civil and general aviation, 2012) 

www.nasa.gov

http:www.nasa.gov


 

 
   

 

 
 

National Aeronautics and Space Administration 

Why should I care? 
Aviation drives many different parts of the economy. 

$18.1 Billion  
VAlUe oF FreiGhT TrAnsporTeD By Air 

(all U.S. carriers, 2014) 

$670.8 Billion 
spenT By Air TrAVelers 

in U.s. eConomy 
(domestic and foreign travelers, 2012)

761 million 
pAssenGers on U.s. CArriers 

(domestic and foreign, 2014)

www.nasa.gov

http:www.nasa.gov
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National Aeronautics and Space Administration 

www.nasa.gov 



 

 
 

 

  

 

$9.5 Billion spenT on 

noise 
ABATemenT 

By AirporTs sinCe 1982 

DelAys
CosT $8.1 Billion For U.s. Airlines in 2013 

What are the challenges?
Innovation improves efficiency, but challenges remain. 

JeT FUel
 

 

16 Billion GAllons BUrneD in 2013

(U.S. airlines) 

What are the challenges? 
Innovation improves efficiency, but challenges remain. 

National Aeronautics and Space Administration 

www.nasa.gov



  
	 	

	 	

	 	 	
 

	 	

	 	

	 	 	
 

	 	 	

 

 

		

 

   

National Aeronautics and Space Administration

Where do we see NASA’s benefits today? 

NASA’s fundamental research can be traced to ongoing innovation. 

nAsA’s worK on These TeChnoloGies
 
• Advanced composite structures

• Chevrons

• Laminar flow aerodynamics

• Advanced computational fluid
dynamics (CFD) and numeric
simulation tools

• Advanced composite structures

• Chevrons

• Laminar flow aerodynamics

• Advanced computational fluid
dynamics (CFD) and numeric
simulation tools

• Advanced ice protection system

wAs TrAnsFerreD For Use here
 

ToDAy’s BeneFiTs 

more fuel-efficient/reduced 
CO2 emissions 

20%

lower NO x emissions 

28%

emissions 

Boeing 

787AirCrAFT 

smaller noise footprint
 

Boeing 

747-8
 

16%

more fuel-efficient/reduced 

CO2 emissions
 

30%
30%

lower NOx

noise reduction 

60%

compared to 747-400
 

www.nasa.gov

http:www.nasa.gov


  
	 	 	

	 	 	

	 	 	

	 	 	 	 

	 	 	 	

	 	 	

	

	 	 	 

 

 

   

 

National Aeronautics and Space Administration 

Where do we see NASA’s benefits today? 
NASA’s fundamental research can be traced to ongoing innovation. 

nAsA’s worK on These TeChnoloGies
 
• Compression system aerodynamic

performance advances

• Low-NO  TAPS II combustorx

• Low-pressure turbine blade materials

• High-pressure turbine shroud material

• Nickel-aluminide bond coat for
the high-pressure turbine thermal
barrier coating

• Low-NO  Talon combustorx

• Fan aerodynamic and acoustic
measurements

• Low-noise, high-efficiency fan design

• Ultra-high-bypass technology

• Acoustics modeling and
simulation tools

wAs TrAnsFerreD For Use here
 

leAp-1B 
CFM 

15%

reduction in fuel burn/reduced 
CO2 emissions 

50%
15dB

less NOx

ToDAy’s BeneFiTs 

reduction in fuel burn/reduced 
CO2 emissions 

16%

reduction in NOx

50%

noise reduction 

Pratt & Whitney 

pUrepower 1000G 
GeAreD TUrBoFAn 

JeT 
enGines 

noise reduction
 

20dB

www.nasa.gov

http:www.nasa.gov


 

 

	 	

	 	 	 	 	

	 	 	 	

	 	 	 	

	

	 	 	

 
 

 

	 	 	 	 	

	 	 	

	 	 	 	 	
	 	

	 	 	 	

	 	 	 	
	 	 		

 
 

	 	 	

 

	 	 	 	

	 	 	

	 	 	

	 	 	 	
	

 
 

 

 

  

 

 
	 	 	 	 	 	

	
	 	 	 	

	 	 	 	 	 	
	 	 	 	 	 	 	

Where do we see NASA’s benefits today? 
NASA’s fundamental research can be traced to ongoing innovation. 

nAsA’s TeChnoloGies 

eFFiCienT 
DesCenT ADVisor 

• Fuel-efficient continuous descents

• Potential $300 million jet fuel
savings per year (savings vary per
spot fuel costs)

• Reduced delays in congested
airspace

• Reduced noise and emissions
around airports

• Retained safety

• Reduced controller workload
through increased automation

FeDerAl AViATion 
ADminisTrATion 

(FAA) 

synTheTiC/enhAnCeD 
Vision sysTems 

• Improved ability to “see” in
poor conditions

• Improved ground hazard
avoidance

• Useful for civilian, military, and
robotic flight

• Reduced landing ceiling and
threshold minimums

• Safe, intuitive training environment
for newer pilots

AVioniCs 
mAnUFACTUrers 
(Honeywell, Rockwell Collins, 

GE Aviation) 

DATA-mininG 
AlGoriThms 

• Improved discovery by individual
airlines of relevant operational
events

• Increased identification of safety-
related incidents

• Increased sharing of safety-
related trends across airlines

• Reduced rate of incidents
systemwide

FeDerAl AViATion 
ADminisTrATion 

AnD Airlines 

ToDAy’s BeneFiTs 

were TrAnsFerreD For Use here 

The FAA’s Aviation Safety 
Information and Analysis Sharing 
system uses NASA algorithms, 
in common with airline partners like 
Southwest Airlines. 

There are more than 1,000 enhanced 
vision systems and more than 3,000 
synthetic vision systems flying today. 

Phased deployment by the FAA will 
start by 2014; full deployment will be 
in place by 2020. 

National Aeronautics and Space Administration 

www.nasa.gov



 

 

  

 
 

  
National Aeronautics and Space Administration 

Did you know that NASA is
 
with you when you fly?
 

eVery U.s.

CommerCiAl 
AirCrAFT 

AnD eVery U.s. Air

TrAFFiC 
ConTrol 

Tower 
TeChnoloGy on BoArD. 

hAs nAsA-sUpporTeD

www.nasa.gov

http:www.nasa.gov
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