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Outline

• National Research Council (NRC)
• Institute for Aerospace Research (NRC 

Aerospace)
– Aerodynamics Laboratory
– Aerospace Manufacturing Technology Centre 
– Flight Research Laboratory
– Gas Turbine Laboratory
– Structures and Materials Performance 

Laboratory



NRC Institutes /
Innovation Centres

NRC – A National 
Institution

• � 4100 full-time employees, 1200 guest workers
• Over 20 institutes and national programs
• Industrial Research Assistance Program (IRAP)
• Canada Institute for Scientific and                                     

Innovation Centres

IRAP Office

• Canada Institute for Scientific and                                     
Technical Information (CISTI)

• Total expenditures: � $850M
• Revenues: � $170M
• Labs & facilities                                                                   

across the country
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NRC Aerospace 
Mission Statement

To increase the global competitiveness of Canadian 
industry by engaging all of NRC competencies in the 
development and application of leading aerospace 
technologies.



Strategy

Using our technology advantage � adjusting to 

Leverage our role with industry, academia, and government 
to globally strengthen Canadian industry, for Canadians

Using our technology advantage � adjusting to 
change in the Canadian aerospace industry
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Our Role in the R&TD 
Continuum
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IAR Buildings and 
Facilities

• 4 sites (2 in Ottawa, 2 in Montreal)
• 15 buildings (565,000 sq.ft.)
• Major facilities:

– 8 wind tunnels
– 8 research aircraft– 8 research aircraft
– Full-scale structural test rigs
– Engine and combustion test cells
– Materials characterization and testing equipment
– Aeroacoustic reverberant chambers
– Lubrication/tribology test rigs
– Flight Recorder Playback Centre
– Manufacturing research facilities



Our Resources

2008/09:
• Approx. 370 staff members 
• 100 guest workers, 100 students
• � $55M Canadian annual budget

– $32M of which is from external 
sources



Our Structure
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Aerodynamics 
Laboratory

Aerodynamics expertise and facilities for 
aeronautical and non-aeronautical challenges
• Fixed wing aerodynamics
• Rotary wing aerodynamics
• Bluff-body aerodynamics• Bluff-body aerodynamics
Capabilities:
• 8 wind tunnels: subsonic to supersonic, icing
• Computational methods: sub- to hypersonic, icing

– 120-node cluster



Aerospace Manufacturing 
Technology Centre

Expertise in developing and demonstrating low-cost
manufacturing methods for aerospace products 
• Automation, robotics and intelligent               

manufacturing systems
• Metallic products• Metallic products
• Composite products
• Material removal technologies
Capabilities:
• Modelling and simulation
• Reconfigurable assembly cells
• Forming, joining, machining and finishing of metallic 

and composite aerospace products



Flight Research 
Laboratory

Expertise and facilities in full-scale 
aircraft-based experimentation for flight 
test and airborne research
• Flight mechanics & avionics
• Airborne research • Airborne research 
• Flight Recorder Playback  Centre
Capabilities:
• Flight test
• Modeling and simulation
• Aircraft systems evaluation
• Airborne sensing of the earth and atmosphere
• Aircraft accident and incident analyses



Gas Turbine 
Laboratory

Expertise and facilities for gas turbine research, 
testing and evaluation
• Engine performance
• Tribology
• Gas turbine aerodynamics and combustion• Gas turbine aerodynamics and combustion
Capabilities:
• Performance and operability assessment
• Prognostics & life cycle management
• Environmental and icing simulation
• Bearing and seal development
• Turbomachinery fluid dynamics
• Emissions reduction
• Mixing and spray characterization
• Numerical simulation



Structures & Materials 
Performance Laboratory

Technological expertise and facilities for research 
in aerospace structures and materials
• Aeroacoustics & Structural Dynamics
• Aerospace Structures
• Composite and Novel Airframe Materials• Composite and Novel Airframe Materials
• Materials and Component Technologies
• Non-Destructive Evaluation
Capabilities:
• Evaluation of new technologies & materials
• Verification of analytical predictions
• Certification of new aircraft & spacecraft
• Life extension studies of new and existing aircraft



Significant 
Achievements

• Tacoma Narrows Bridge aeroelasticity tests

• Canadian Olympic Skeleton Team wind tunnel tests

• 40+ years of helicopter handling qualities research 

• Sikorsky H-92 fly-by-wire flight control system

• Superhard nanocoatings developed and transferred to • Superhard nanocoatings developed and transferred to 
Canadian SME

• Speed increased seven-fold in full-scale wing test 
using SOFFT

• RTM rib chord fabrication for Bell Helicopter

• Resistance welding process for thermoplastics

• Sikorsky S-76 helicopter engine/nacelle tests

• Eclipse 500 nacelle icing tests



Examples of 
Collaborative Work

• Regional jets (Bombardier) 

• Truck aerodynamics (Climate Change Initiative)

• Microgravity experiments (CSA)

• Aircraft Icing Research Alliance (Environment 
Canada, NASA)Canada, NASA)

• ICARTT air pollution study (Environment Canada)

• Aircraft life assessment using Holistic Structural 
Integrity Process (DND)

• Design and qualification of spacecraft structures 
(CSA)

• Flexible robotized spar assembly system (Avcorp)

• Multi-axis creep-feed grinding of carbide tools 
(Minicut)



Research in Wide-
Ranging Disciplines

• From nano to macro (nano-layered coatings research from first 
principles to aircraft testing in flight)

• From cognitive science involving human subjects to 
cooperating robots (cockpit symbology to robots in 
manufacturing)manufacturing)

• From cold to very hot (aircraft icing to combustion in turbines)
• From land to space (bridge aerodynamics to RADARSAT)



NRC Tools

• National Network – AIAC, AQA, OAC, CASI, CRIAQ 
AeroMontreal

• IRAP – offices, support for SMEs
• Collaborations with Universities
• Collaborations with OEMs linking OEMs and SMEs (i.e. Bell-• Collaborations with OEMs linking OEMs and SMEs (i.e. Bell-

Bombardier-NRC-CAL composites work)
• Strong partnership with DRDC/DND (NRC a strategic partner 

and delivery organisation) and other OGDs
• International Agreements – EADS, RR and GE MOUs
• NRC visiting workers
• Control Goods Program, ITARS, ISO certification
• International Network – RTO, TTCP, significant role in 

international professional societies



Flexible Business 
Arrangements

• Negotiated contracts & partnerships on case-by-case basis
• Both Canadian and foreign clients
• Fee-for-service contracts
• Collaborative research agreements• Collaborative research agreements
• Licensing arrangements (technologies usually from core 

research activities) 



Questions?


