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Research and Technology Organisations (RTOs) 

Function Example 

Strategic Research • Research of longer term national (and economic)  

importance 

Technology Support • Contract services to industry 

• Long range technology research 

• Support to SME’s 

Support to Policy 

Development 

• Precautionary research 

• Expertise 

Technical Standards • Engineering standards 

• Verification/Certification 

National Facilities • Big infrastructure 
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NRC Aerospace 

• Advancing aerospace R&TD in 
aerodynamics; flight research; 
gas turbines, structures and 
materials; manufacturing 

• R&TD programs, national 
infrastructure, strategic 
alliances focus on: 
• future aircraft development 

• cabin and cockpit technology 

• aircraft icing 

• high TRL technology and process 
development 

• air defence technologies 

• UAS civil certification & 
applications  
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Air Breathing Engines using Conventional & Alternative 

Fuels 
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Where are we today? 

• ~50% reduction in SFC or ~70% reduction in aircraft fuel burn per 
passenger since the 1960s (~3% per year (1960s)) 

• Approaching the region of limited return on the innovation ‘S’ curve 
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New engine architecture on 
Brayton cycle: {GTF, UHBP,  
variable geometry, new cycles, 
open rotor, …} 

Integrated propulsion systems: 
{Turbo-electric propulsion, 
Distributed propulsion}  

NASA’s projection of propulsive power requirements 
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Major components of an hybrid propulsion system 
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Generator 

Power electronics 

Elec. motor 

Battery 

Batteries 

• Current gravimetric energy density needs to grow: 

• 10x for regional aircraft applications  

• 50x for large scale commercial applications  
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Current battery technologies per mass and per volume of different energy storage systems 

Ref:NATO–AVT 209-09, 

‘Electric Flight – Potential and 

Limitations’ by M. Hepperle, 

German Aerospace Center, 

Jan 2013 
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Electric Motors/Generators 

• Large capacity light weight electric 

motors from current 2-4 kW/kg to 14 

(7x increase) by 2020 
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2500RPM, 50kg, 260kW (5kW/kg)  

Siemens motor for electric aircraft  

Ref: NATO–AVT 209-09, ‘Electric Flight – Potential and Limitations’ by M. Hepperle, German 

Aerospace Center, Jan. 2013 

Ref: March 25, 2015 Press release “Siemens unveils electric motor for aircraft 

De-Risking Technology 

• Three major areas of risk: 
• Technology risk 

• Management risk 

• Market risk 

• Technology: 
• Will the technology work?  

• Do you have good development and communication 
processes?  

• Management 
• Do you have the right people?  

• Is the project on track? Budget? Milestones? 

• Market risk: 
• Product specification and  

• Competitor activities 
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Who is Working in Current Propulsion Technologies 

Canada's RTO 11 

Who is Working in Future Propulsion Technologies 
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“Factories of the Future” 

This new era will be marked by highly agile, networked enterprises that use 

information and analytics as skillfully as they employ talent and machinery to 

deliver products and services. In advanced economies, manufacturing will drive 

innovation, productivity growth and exports: 

• Materials and technology innovation 

• Process innovation  

• Product design innovation 

Manufacturing needs to focus on the  

transformation of the present factories, towards  

‘Factories of the Future’: 

• Re-usable, flexible, modular 

• Intelligent, digital, virtual, affordable 

• Easy-to-adapt, operate and maintain  

• Highly reliable 
Source: EU Commission, Factories of the Future 
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Advanced Manufacturing: Key Technology Domains 

Advanced  Materials: 

- composites 

- light weight metals 

- high strength steel 

- energy storage and 

conversion 

Advanced Design & 

Simulation: 

- multi-scale simulation 

- rapid prototyping 

- digital manufacturing 

Advanced Information & 

Communication Technologies: 

- computer automation: combined 

design and manufacturing 

- internet/wireless-based 

manufacturing intelligence  

Advanced Processes & Systems: 

- advanced tooling 

- bonding, joining & surface engineering 

- laser-based additive manufacturing 

- smart manufacturing and systems 

- micro/nano manufacturing 

- automation, robotics and machine vision 

- multi-functional hybrid processes 
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NRC’s – Top RTO Practices for Success 

• Understand drivers for industry change 

• Focus, determine, understand & measure end-user needs 

• Projects 

• Agree upon clear, measurable project goals 

• Refine projects with customer feedback 

• Formal program/project development process 

• Coordinate development & support commercialization 

• Coordinate R&D resources with long range business plans 

• Hire/maintain the best people and expertise 

• Cross-functional teams 

• Manage risk – understand client risk thresholds – keep 

evergreen at project, program and interface levels 
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NRC: Multi-disciplinary expertise and capabilities 
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Thank you 
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