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Why AHEAD? 

Picture courtesy  of TU Delft 
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Challenges of Civil Aviation in the 21st Century 

Main Challenges of Civil Aviation in  

21st Century 
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Aircraft engines emissions 

Source: MTU/Airbus 

Aircraft engines emit: 

Noise: Fan noise and primary exhaust noise 

Emissions by the combustion of fossil fuels  
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Challenges of Civil Aviation in the 21st Century 

Improvement in aircraft fuel burn 
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Challenges of Civil Aviation in the 21st Century 

CO2 emissions development; The IATA Target 
(source IATA) 
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Challenges of Civil Aviation in the 21st Century 

Aircraft Fuel Consumption 
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Challenges of Civil Aviation in the 21st Century 

Picture courtesy  of TU Delft 

Future fuel Scenario for long range a/c 
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Developments of alternative fuels 

In the news: development of alternative fuels 

Biofuels: alternative fuels produced from biomass 

Significant emission reduction in production phase 

Several sources of biofuel in development 

Currently 50% blending allowed with kerosene 
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Challenges of Civil Aviation in the 21st Century 

Source: IATA Technology roadmap 2013 

Development of aircraft design costs 
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Challenges of Civil Aviation in the 21st Century 

Over the last decades dramatic improvements in aircraft 

and aircraft engine designs have been achieved. 

 

However if we want to cope our durability efforts with 

forecasted growth in air travel we need to go even more 

ahead with technological developments 
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Challenges of Civil Aviation in the 21st Century 

There is a need and drive for even more significant 

improvements in aircraft and propulsion technology driven by: 

 Environmental needs 

 Fuel burn economy and availability of fuels 
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Current propulsion developments 

Current engine programs: 

GE/SAFRAN 

RR 

P&W 

Source: Wikipedia 
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Current propulsion developments 

Focus on: 

Fuel consumption reduction: 

 Improving aerodynamics and combustor technology 

Noise reduction: 

 Aerodynamics 

 Acoustic 

 Fan speed   

Reliability and durability improvements: 

 Technical reliability & time on wing 
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Mediumterm developments 

Open rotor technology 

Source: MTU/Airbus 

Source: Wikipedia 
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Long term developments subsonic 

Engines using fossil fuels: 

 Extreme high bypass ratio’s 

 Further developments of open rotors or turbofan engines 

 Hybrid engine development operating on multiple types of 

fuel e.g. AHEAD design using: 

 LNG/LH2 

 Kerosene/Biofuel 
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Long term developments subsonic 

Boeing design concept Blended Wing Body 
Source: Wikipedia 
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Long term developments subsonic 

AHEAD: Advanced Hybrid Engine Aircraft Development 
Picture courtesy  of  TU Delft 
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Long term developments subsonic 

Advanced Hybrid Engine Aircraft Development 

Picture courtesy  of TU Delft 

Next Generation Hybrid Engine 
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Long term developments subsonic 

Electrical propulsion: 

 

Source: MTU/Airbus 
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Long term developments 

Supersonic & Hypersonic concepts 

 Several concepts are under study: 

 Supersonic 

 Hypersonic 

 Atmospheric flight  

 Space flight 

 Combination of atmospheric and space flight 
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Long term developments 

Supersonic & Hypersonic concepts 
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Summary 

In which direction are we moving? 
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End 


