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A Message from
the Honourable Brad Duguid
Minister of Economic Development and Growth
Canada is a world leader in the global aerospace sector, and Ontario plays
a key role in this success, generating over $6 billion in annual revenue, and
with a GDP impact of over $3.2 billion. Almost 70 per cent of the province’s
aerospace workforce is classified as highly skilled, proving that this sector is a vital source of innovative,
well-paying engineering and manufacturing jobs.
Our government continues to support aerospace companies to expand and innovate. And we are
helping aerospace businesses recruit and retain their skilled workforce through investments in colleges
and universities. This includes our $25.8-million investment in a new Centennial College facility for
aviation programs at the former de Havilland aircraft manufacturing plant at Downsview Park. Along
with the federal government’s commitment of $18.4 million to the first phase of the project, we are well
on our way to creating an aerospace training and research hub in Ontario. The new Centennial College
campus will open in the fall of 2018.
Ontario also supports trade missions that help companies capitalize on new opportunities in global
aerospace markets. We host supplier days to introduce global aerospace companies to our products,
processes and technologies. We also partner with the Ministry of International Trade and the Ontario
Aerospace Council (OAC) on events throughout the year, including the Farnborough and Paris
International Airshows.
These partnerships build on Ontario’s already-established culture of collaboration in aerospace, where
innovation, a favourable business climate and an established supply chain have combined to create a
healthy and robust sector.
We are proud to work closely with the Ontario Aerospace Council and the other stakeholders outlined
in the OAC’s Aerospace Research and Technology Source Book. Together, we are attracting more
investment, capitalizing on new opportunities in global markets and ensuring that companies,
entrepreneurs, researchers and post-secondary institutions have the tools they need to grow the
aerospace sector for decades to come.
Sincerely,

Brad Duguid
Minister
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A Message from OAC R & T Committee
Chair Stewart Cramer
You hold in your hands the second revision of the Ontario Aerospace Council R & T
Source Book. This publication is prepared by the OAC annually and distributed at our
R & T Day as well as at various airshows during the course of the year. The program is
conducted under the auspices of the Research & Technology Committee of the OAC,
and sponsored by key stakeholders in the success of the Ontario Aerospace cluster including the Government
of Ontario, Fed Dev Ontario, Pratt & Whitney, Siemens, MDA, Bombardier and all major Tier 1s. It is our hope that
this document will be an invaluable reference in helping the Ontario Aerospace Industry form collaborative
partnerships with the province’s academic organizations and take advantage of the support offered by the
federal and provincial governments.
Ontario has a robust and diverse aerospace cluster made up of OEMs and Tier 1, 2, and 3 suppliers, supported by
a network of outstanding colleges and universities across the province. The Ontario aerospace cluster involves
over 200 suppliers across all levels of the supply chain, supports over 40,000 jobs, and accounts for annual
revenues of over $6 billion. Taken in conjunction with the Montreal aerospace cluster, the combined Canadian
Aerospace cluster is the largest in the world, and an essential part of the Canadian economy.
The aerospace supply base is undergoing a consolidation akin to the one experienced by the automotive supply
base roughly a decade ago. There are many lessons that may be learned from the experiences of the automotive
sub-tier supply base, not the least of which is that only the most innovative and disciplined suppliers will
manage to survive and grow in this environment. The challenge faced by the aerospace supply base is, in some
ways, more difficult than that faced by our colleagues in the automotive industry, in that aerospace production
rates are much lower than those in that industry, while the product development cycle is longer and new
program starts are much less frequent. In addition, the health of the OEMs, primes and Tier 1s are dependent
on the health and competitiveness of the local community of sub-tier suppliers, so the lack of a robust sub-base
could be crippling to the entire Canadian aerospace industry.
Innovation, research and technology development are essential enablers for the survival and long-term health
of this industry. These activities are of most value when they are collaborative involving multiple layers of the
supply chain in collaboration with academia and in partnership with the provincial and federal governments.
It is hoped that this source book, in conjunction with the R & T Day and other community events, will enable
and facilitate these collaborations. Thank you for participating.

Stewart Cramer
OAC Director, R & T Committee Chair
CEO, Vertex Precision Manufacturing

We are very proud to bring you the second edition of the BEYOND
the BARRIERS Aerospace R & T Source Book that reflects our vibrant
and growing province-wide collaborative community.
As the positive feedback has been tremendous, we have chosen to
keep our focus on funding and capabilities, and continue developing
this key tool for the Ontario aerospace industry to readily identify
potential academic partners and funding partners.
Our Academic Partners section showcases the capabilities and areas
of focus of Ontario universities and colleges in aerospace research
and technology development.
Our Funding Partners section provides information and direct contacts
to the most important national and provincial R & T funding programs
offered by government and government agencies.
We wish to salute the government for its commitment to promoting
Canadian Innovation, which in turn positively impacts the growth,
success and ingenuity of our aerospace industry.
We also wish to thank our increasing number of partners and sponsors
whom, through their support, are aiding the OAC to accelerate the
growth of the Ontario R & T community and supporting successful
collaborations here and beyond our borders.
Your interest in Ontario aerospace is always most welcome and we
look forward to seeing you at our annual BEYOND the BARRIERS
R & T Days.

ACADEMIC PARTNERs
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ACE Climatic Wind Tunnel –
University of Ontario
Institute of Technology

2000 Simcoe Street North
Oshawa, ON L1H 7K4
289-688-0930
ace.uoit.ca
YouTube: ACE Wind Tunnel
Twitter: @ACE_Windtunnel
Facebook: ACE Wind Tunnel
Research and Training and
Certification Capabilities

Significant Research Projects

ACE Climatic Wind Tunnel

• Aircraft Icing Research

The ACE research and testing facility offers
chambers and technology for climatic, structural
durability and life-cycle testing. Facilities include
one of the largest and most sophisticated climatic
wind tunnels (CWT) on the planet. In the CWT,
wind speeds can reach 290 kilometres per hour
with temperatures that range from -40° to +60°C.
With our solar arrays and storm generators we
can create any weather conditions imaginable,
from sweltering jungle downpours to the
paralyzing cold of an arctic storm. We use these
chambers to test automotive and aerospace
products, to improve the performance of elite
athletes and to provide services to many other
markets, including the Unmanned Aerial Vehicle
industry, and motorsports.
Research Groups
• UOIT / Environment Canada Adverse Climate
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• UAV Research

Significant Laboratory and Test Capabilities
• Large Climatic Wind Tunnel
–– -40°C to +60°C
–– Snow, rain, freezing rain, icing, solar
• Multi-Axis Shaker Table
–– Simulate turbulence and landing
• 4-Poster Shaker
–– -40°C to +60°C
–– Durability testing
• Additional Climate Chambers
Principal Contact
(including Intellectual Property)
Colin Howard
Marketing Specialist and Account Manager
ACE Climatic Wind Tunnel
289-688-0930
colin.howard@uoit.ca
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Canadore College
College Main Campus
100 College Drive
P.O. Box 5001
North Bay, ON P1B 8K9
www.canadorecollege.ca
ICAMP – Commerce Court Campus
60 Commerce Crescent
705-474-7600 ext. 5721
Advanced Composites and Non-Destructive Testing
Centre – Aviation Campus
55 Aviation Avenue
705-474-7600 ext. 5925

Research and Training and Certification
Capabilities – Applied Research
Additive and Advanced Manufacturing
Based out of the ICAMP (Innovation Centre
for Advanced Manufacturing and Production),
research capabilities include:

Relevant programs include, but are not limited to:
• Aviation Technician/Technology – Aircraft
Maintenance, Avionics, Structural Repair
• Commercial Fixed Wing Pilot
• Commercial Helicopter Flight Training

• Additive manufacturing and 3D printing,
specializing in both metals and polymers

• Mechanical Engineering Technology

• Process development incorporating
robotics/CNC

• Welding Technology

• Digital manufacturing and visualization
• Product design and development
Aerospace Flight Testing, Composites
Fabrication and Testing
Research includes:
• Flight test program support
• Composites manufacturing process
development
• Destructive and non-destructive
testing methods

4
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• Precision Machining
• Apprenticeship training in metal fabrication,
machining, and others
Research Groups
• ICAMP – Innovation Centre for Advanced
Manufacturing and Production
• ARC-TC – Advanced Composites Fabrication,
Repair, and Test Centre

2017 Aerospace R & T Source Book

Significant Research Projects
• Flight/drop testing for S3 second stage
launch platform – SOAR
• Redesign of a hovercraft frame
• Development of a repair robot for high
temperature environments
• Development of a manufacturing process
for 3D composite components
Significant Laboratory and Test Capabilities
Advanced Manufacturing
• 3D scanning
• 3D printing, plastics - Polyjet, SLM
• Additive manufacturing, metals – DMLS
• Industrial robotics
• CNC machining
• Waterjet cutting
Material Testing
• Scanning electron microscope
• Tensile/compressive testing
• Liquid penetrant inspection

Principal Contacts
(including Intellectual Property)
Martin Galvin
Dean
Aviation, Business, and Liberal Studies
705-474-7600 ext. 5938
martin.galvin@canadorecollege.ca
Wade Culliton
Manager
Aviation Operations, Quality and Development
School of Aviation Technology
705-474-7600 ext. 5925
wade.culliton@canadorecollege.ca
Mark Lamontagne
Dean
Technology and Trades
705-474-7600 ext. 5680
mark.lamontagne@canadorecollege.ca
Evan Butler-Jones
Applied Research Leader
ICAMP
705-474-7600 ext. 5724
evan.butler-jones@canadorecollege.ca

• Magnetic particle inspection
• Eddy current inspection
• Phased array UT inspection

ACADEMIC PARTNER
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Carleton University
FACULTY OF

Engineering
and Design
1125 Colonel By Drive
Ottawa, ON K1S 5B6
613-520-2600
www.carleton.ca

FACULTY OF

Engineering
and Design
FACULTY OF

Engineering
and Design
Research and Training and
Certification Capabilities
Aerospace engineering emphasizes the
development of analytical, computational, and
hands-on engineering and design skills related
to the aerospace field. The broad range of topics
and applications included in this discipline are
covered in four streams of the undergraduate
aerospace program at Carleton: Aerodynamics,
Propulsion and Vehicle Performance; Aerospace
Structures, Systems and Vehicle Design;
Aerospace Electronics and Systems (aircraft
control, communication and navigation systems);
and Space Systems Design (astronautics and
space/satellite technology). All four streams
emphasize the development of practical and
problem-solving skills based on hands-on
laboratory and design work.
Aerospace research at Carleton covers a
broad range of topics, including: propulsion
systems with a focus on aerodynamics, material
technology and health monitoring; design
optimization of unmanned aerial vehicles;
composite materials for structural components
of aircraft, with a focus on prediction of aging of
such structures and their low-cost manufacturing;
surface coating technology; structural health
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monitoring systems; dynamics of rotor
assemblies on rotorcraft; guidance, navigation
and control technologies for manned and
unmanned aircraft; flight simulator technology
for upset recovery training, with a focus on
dynamics and kinematics of such platforms and
related human factors issues; clean combustion
and sensor technology for combustion emission
measurements; structural optimization of landing
gears; additive manufacturing of structural
components of aircraft; space robotics; and,
thermal management of spacecraft.
Carleton’s well-established undergraduate and
graduate academic programs in aerospace
engineering are complemented by short courses
that are tailored to cater to the training needs of
particular segments of the aerospace industry. A
week-long executive short course on gas-turbine
technology has been offered regularly for over
two decades. More recent initiatives involve
Carleton aerospace faculty in the training of air
traffic management personnel, and a week-long
short course on UAV operations.
At the undergraduate level, the degree offered
is a B.Eng. At the graduate level the degrees are
M.Eng., M.A.Sc. and Ph.D. Short courses issue
certificates.

2017 Aerospace R & T Source Book

Research Groups
Carleton Aerospace
http://carleton.ca/aerospace
Significant Research Projects
• Intelligent Aircraft Systems and Avionics
• Unmanned Aerial Vehicles
• Flight Simulation and Human Factors Research
• Rotorcraft Research
• Space Robotics and Systems Research
• Advanced Propulsion Systems
• Structures, Materials and Manufacturing
• Advanced Aerodynamics and Aeroacoustics
Significant Laboratory and Test Capabilities
• MAE Structures Lab
• UAVs and Micro Aerial Vehicles
• JY Wong Lab
• H. I. H. Saravanamuttoo Gas Turbine Laboratory
• Water Channel Facility
• Plasma Spray Coating Facility
• Microelectronics Fabrication Facility
• Spacecraft Robotics and Control Lab

Principal Contacts
(including Intellectual Property)
Sandra Crocker
Associate Vice-President
(Strategic Partnerships and Operations)
Office of the Vice-President
(Research and International)
613-520-2600 ext. 5747
sandra.crocker@carleton.ca
Jeremy Laliberté
Director
Carleton Aerospace
613-520-2600 ext. 1128
jeremy.laliberte@carleton.ca
Fred Afagh
Dean
Faculty of Engineering and Design
613-520-2600 ext. 5790
fred.afagh@carleton.ca
Ron Miller
Chair
Department of Mechanical and Aerospace
Engineering
613-520-2600 ext. 1174
ron.miller@carleton.ca

• Wind Tunnel Facilities
• Aerospace Materials Lab – Bridgman Furnace
• Rotorcraft Labs
• ACE Simulator Labs
• Applied Dynamics Laboratory
• Low Reynolds Number Tow Tank and
3D Flow Visualization

ACADEMIC PARTNER
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Centennial College

941 Progress Avenue
Toronto, ON M1G 3T8
416-289-5128
www.centennialcollege.ca

Research and Training and
Certification Capabilities
The Innovation Program Manager specializing
in aerospace is able to leverage the expertise
that’s found at Centennial Colleges’ eight
different Schools for the benefit of collaborative
applied research with the aerospace industry
partner. The eight Schools are the following:
School of Business, School of Advancement,
School of Business, School of Communications,
Media and Design, School of Community and
Health Studies, Part Time Learning, School of
Engineering Technology and Applied Science,
School of Hospitality, Tourism and Culinary
Arts, and the School of Transportation. Of the
8 schools, the School Engineering Technology
and Applied Sciences (SETAS) and the School of
Transportation (SOT) have the greatest expertise
and equipment that’s relevant to the technology
needs of the aerospace manufacturing
industry. SETAS’s Advanced Manufacturing and
Automation Technology department (AMAT) has
the knowledge and experience to help develop
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or improve manufacturing and design processes
related to machining and assembly of aerospace
components. This expertise is applicable not
only to aerospace but to the greater advanced
manufacturing industry. AMAT’s expertise
in robotics and automation is an asset that
the manufacturing industry can leverage to
help improve its global competitiveness. Its
knowledge of hydraulic systems, electrical
systems and automation brings to the table
unique expertise in the development of a
more electrical aircraft. SETAS’ Information
Communication and Engineering Technology
(ICET) department can develop software,
electronics and hardware applications for the
industry. SOT’s aviation technician programs,
which include aircraft maintenance and avionic
maintenance, have been training aircraft
assembly and maintenance experts for decades.
The faculty have decades of aviation maintenance
expertise that can be leveraged to help develop
assembly and repair processes for any airframe or
aerospace subsystem including engines, landing
gear, and avionics.
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Research Groups

Significant Laboratory and Test Capabilities

• School of Engineering Technology and
Applied Science

• Robotics and Automation Laboratory
• CNC machining laboratory

–– Advanced Manufacturing and Automation
Technology

• 3D printing – coordinate measuring
machine laboratory

–– Information Communication and
Engineering Technology

• CAD laboratory

• School of Transportation
–– Aviation Technician – Aircraft Maintenance
–– Aviation Technician – Avionics Maintenance
Significant Research Projects
• Memory Card for Computer Numerically
Controlled Machining
• Conceptual Design of an Aircraft Component
Positioning & Installation System

• Pneumatic systems and controls laboratory
• Hydraulic systems and controls laboratory
• Aerospace assembly laboratory
• Aircraft hangar with fixed and rotating
wing aircrafts
• Mechanical testing with new 50kN
electromechanical universal test system
• Composite manufacturing with dedicated
ovens and a new autoclave in 2018

• Deploying the Next Generation of Landing
Gear for Energy Efficient Aircraft

Principal Contact
(including Intellectual Property)

• Conceptual Counter Drone Safety System
and Feasibility

Eric Blaise
Innovation Program Manager
Aerospace and Surface Transportation
Applied Research Innovation and
Entrepreneurship Services (ARIES)
416-289-5128 ext. 3340
eblaise@centennialcollege.ca

ACADEMIC PARTNER
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Fanshawe College

Norton Wolf School of Aviation Technology
Fanshawe College
1001 Fanshawe College Boulevard
London, ON N5Y 5R6
519-452-4430 ext. 6379
www.fanshawec.ca/aviation

Research and Training and
Certification Capabilities

Research Groups

Fanshawe has been formally involved in research
for over 10 years. Over that time, the Centre for
Research and Innovation (CRI) has participated in
over 230 research projects, engaging more than
30 educational institutions and approaching
150 business, industry and community partners
in Southwestern Ontario and beyond.

• Natural Sciences and Engineering Research
(NSERC)

CRI is the one-stop-shop for the research and
development needs of the region’s small and
medium-sized enterprises (SMEs). Our highly
qualified team works with external partners
to develop innovative research projects and
programs, serve as a liaison to external funders,
and confront real problems with thoughtful and
pragmatic solutions that help organizations
achieve their goals, all while engaging and
inspiring new generations of innovators.
In all of our research and innovation activities,
students figure prominently as we strive to
produce highly qualified graduates for the local,
provincial and national labour markets and
“unlock the potential” in the next generation
of Canadian innovators.
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• Ontario Centers of Excellence (OCE)

• Centre for Sustainable Energy and
Environments (CSEE)
• ONE Network of Entrepreneurs (ONE)
• Colleges Ontario Network for Industry
Innovation (CONII)
Significant Research Projects
• Evaluation of activity and clinical efficacy of
novel oral probiotic products (partner: Integra
Medical; cash value: $255,000)
• Bend and torsion test stand (partner: Hudson
Boat Works; cash value: $153,562)
• Transformative architecture for training
delivery (partner: General Dynamics Land
Systems Canada; cash value: $100,975)

2017 Aerospace R & T Source Book

Significant Laboratory and Test Capabilities
• Canadian Center for Product Validation
• Western University WindEEE Research Institute
Partnership
• Partnership and Runaway Access with London
International Airport
• Fanshawe Aviation Centre Composites and
Avionics Labs
• Fanshawe’s Applied Science and Technology
CNC and Engineering Labs Fanshawe Aviation
Centre Maintenance Hangar

Principal Contacts
(including Intellectual Property)
Dan Douglas
Dean
Centre for Research and Innovation
519-452-4430 ext. 4292
ddouglas@fanshawec.ca
Stephen Patterson
Chair
Norton Wolf School of Aviation Technology
519-452-4430 ext. 6379
spatterson@fanshawec.ca

ACADEMIC PARTNER
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McMaster University –
McMaster Manufacturing
Research Institute (MMRI)

John Hodgins Engineering Building, Room 326
1280 Main Street West
Hamilton, ON L8S 4L7
905-525-9140 ext. 24285
www.mmri.mcmaster.ca

Research and Training and
Certification Capabilities
The McMaster Manufacturing Research Institute
(MMRI) at McMaster University was established
in 1999 and performs research relevant to a wide
range of manufacturing processes. The MMRI has
over $18 million in state of the art manufacturing
equipment and supports a wide range of
research projects, making the institute a crucial
focal point for University and Industry interaction
in the area. The equipment investments provide
researchers with an industrial-scale research
platform, which is used to address a wide range
of topics of importance to the MMRI’s industrial
partners. More than a research lab, the MMRI
aims to support Ontario Industry with its
unique equipment, personnel and knowledge
resources. Research activity covers many of
the direct aspects of manufacturing processes
such as tooling selection, material development
and characterization, process development,
and optimization with extensive support for
difficult-to-process materials, which are critical
to the aerospace industry. Experience includes:
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design, prototyping, machine dynamics, physics
based process modeling, innovative fixturing
solutions and tooling as well as in depth process
knowledge. Research activity also covers many
indirect aspects such as the development
of cyber-physical systems for online process
monitoring, closed-loop machining feedback,
process optimization and custom machine design.
With a heavy focus on industrial-relevant
research, the MMRI collaborates extensively
with industrial partners, spanning nearly
all of Ontario’s established and emerging
manufacturing sectors. This collaboration
provides the MMRI with exposure to industries’
real challenges and helps ensure that the MMRI’s
research thrusts are targeted at solving high
value current and real challenges.
Research Groups
• Machining Systems Laboratory (MSL)
• Centre for Advanced Polymer Processing &
Design (CAPPA-D)
• Design/Manufacturing Systems Laboratory (DMSL)
• Metal Forming Laboratory (MFL)
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• Micro Manufacturing Laboratory (MML)
• Robotics and Manufacturing Automation
laboratory (RMAL)
• Thermal Processing Laboratory (TPL)
Significant Research Projects
• Industry 4.0 – Intelligent Manufacturing Systems
• Tooling Selection, Development and Process
Optimization
• Advanced Tooling and Coating Development
• Modeling and Computer Simulation of
Manufacturing Processes
• Machinability of Materials
–– high speed machining, and technologies
for difficult-to-cut materials
• Machine Tool Design, Monitoring and Controls
• Grinding and Non-conventional Cutting
Processes (e.g. EDM)
• Ultra-Precision Machining
• Collaborative Robotics
• Additive Manufacturing (Polymer and Metal)
• Polymer Processing
• Characterization of Materials and Material
Properties
–– Canada Centre for Electron Microscopy)
• Casting Alloy Development
• Custom Heat Treatment Cycles and Process
Optimization
• Material Formability and Process Optimization
Significant Laboratory and Test Capabilities
New in 2017
• Advanced capability experimental PVD Coater
for tooling, parts and functional coatings
• Alicona G5 Infinitefocus 3D Tooling Geometry
& Wear Characterization Equipment
• 11 CNC production machines, highly
instrumented with a range of data-collection
sensors
–– 3-axis CNC vertical machining center
–– Unique High Speed (27,000 RPM) and
Ultra-High speed (60,000 RPM) CNC 3-axis
vertical machining centres

–– Two 5-axis CNC machining centers
–– Three 2-axis CNC lathes
–– Ultra-precision machine
(optical grade surfaces)
–– Die-sinking EDM
–– CNC surface grinder
–– Tool cutter grinder
• Ultra-precision multi-axis lathe for singlecrystal diamond turning
• Optical microscopy (MMRI, MSE, CCEM)
• SEM inspection and EDS chemical composition
(CCEM)
• Detailed GDOES and ICP bulk composition
analysis (MSE)
• Metallurgical sample prep. and testing facilities
(MSE)
• XRD Crystallography inspection (BIMR)
• Inspection equipment including: white
light and laser interferometer, profilometer,
scanning CMM
• Wide range of additive manufacturing polymer
based machines
• Custom heavy-load, high temperature
tribometer and nano-indentation material
characterization equipment
For more information on facilities and capabilities,
see our website: http://mmri.mcmaster.ca/msl/
facilities.html.
Principal Contacts
(including Intellectual Property)
Dr. Stephen Veldhuis
Professor and Director (MMRI)
Mechanical Engineering
905-525-9140 ext. 27044
veldhu@mcmaster.ca
Simon Oomen-Hurst
Program Manager (MMRI)
Mechanical Engineering
905-746-2449
oomenhs@mcmaster.ca

ACADEMIC PARTNER
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Department of
Aerospace Engineering –
Ryerson University

350 Victoria Street
Toronto, ON M5B 1K3
416-979-5016
www.ryerson.ca/aerospace
Research and Training and
Certification Capabilities
The undergraduate Aerospace Engineering
program offers a Bachelor degree specializing in
one of three streams: Aircraft Design, Spacecraft
Design, and Avionics Systems Design. Students
receive broad training in engineering science and
design with an emphasis on practical application.
The program is accredited by the Canadian
Engineering Accreditation Board. Undergraduate
students have the option of participating in one
of two internship programs that offer real-world
experience with one of many participating
industrial organizations. The program also offers
optional specialization in either management
science or innovation and entrepreneurship.
The graduate studies program in Aerospace
Engineering offers Doctor of Philosophy (Ph.D.),
Master of Applied Science (M.A.Sc.), and Master
of Engineering degrees (M.Eng.). The Ph.D. and
M.A.Sc. degrees are research intensive programs
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focusing on projects that lead to advancements
in technical knowledge. Students conduct
independent research under the guidance of
an faculty member and defend their findings
at a formal examination. The M.Eng. degree is a
course based program intended for practicing
engineers who seek to advance their careers
by developing a specialization in some field of
Aerospace Engineering. Faculty members in the
program and their research projects have been
funded by: the Natural Sciences and Engineering
Research Council, the Canadian Foundation
for Innovation, the Federal Development
Agency, the Ontario Aerospace Council, the
Ontario Research Fund, the Green Aviation
Research & Development Network, and the
Canadian Space Agency
The graduate program also offers a Professional
Masters Diploma (PMDip) in Aerospace Design
Management. The PMDip is aimed at engineers
or other technical professionals who wish to
advance their careers and obtain greater training
in aircraft certification and how it affects the
design and manufacturing process. The program
provides understanding of current aircraft
certification regulations, reliability analysis,
aircraft systems integration, and advanced
manufacturing processes.
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Research Groups
• Satellite Development: nanosatellites, formation
flight, star tracking, remote sensing
• Aerospace Manufacturing: ultrafast laser
micromachining and nanofabrication,
advanced aerospace composites, robotic
manufacturing
• Aircraft Systems: advanced aircraft controls
and robotics, unmanned aerial vehicles, multidisciplinary optimization, avionics systems

• Large Subsonic Wind Tunnel – maximum
Reynolds number of 1 million
• Electron Microscope – micromachining
• Flight Simulation – flight simulator with
2 degrees of freedom
• Intelligent Manufacturing and Robotics
Laboratory – Robotic drilling/fastening/
deburring/polishing system
• Aircraft Interior Design and Manufacturing
Laboratory

• Aerodynamics and Thermofluids: fluidstructure interaction, aeroelasticity, aircraft
morphing wing structures, film cooling in gas
turbine engines, solid rocket motors, hybrid
rocket motors

• Propulsion Laboratory: jet engine facilities,
rocket engine simulation

• Numerical Analysis: aerodynamic optimization,
boundary layer control, urban wind power
systems

Dr. Paul Walsh
Chair, Department of Aerospace Engineering
416-979-5000 ext. 7729
paul.walsh@ryerson.ca

Significant Research Projects
• Aircraft Morphing Wing: aircraft configuration
optimization through wing morphing using
variable truss mechanisms
• Aircraft Cabin Interior technology: advanced
seat construction, noise mitigation,
entertainment technology, electronic
windows, environmental health
• Green Aviation: biofuels in aircraft propulsion
systems
• Flight Simulation: flight controls and avionics
system development, unmanned systems
• Advanced Manufacturing: micromachining,
laser welding, smart materials
Significant Laboratory and Test Capabilities
• Facility for Research on Aerospace Materials and
Engineered Structures (FRAMES) – materials and
structural testing

Principal Contacts
(including Intellectual Property)

Dr. Fengfeng (Jeff ) Xi
Director, Ryerson Institute for Aerospace Design
and Innovation (RIADI)
Department of Aerospace Engineering
416-979-5000 ext. 7091
fengxi@ryerson.ca
Dr. Hekmat Alighanbari
Associate Chair, Undergraduate Studies
Department of Aerospace Engineering
416-979-5000 ext. 7736
halighan@ryerson.ca
Dr. Jeff Yokota
Associate Chair, Graduate Studies
Department of Aerospace Engineering
416-979-5000 ext. 4173
jyokota@ryerson.ca

ACADEMIC PARTNER
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University of Ottawa

Faculty of Engineering
161 Louis Pasteur Private
613-562-5915 (Marc A. Dubé, Vice-Dean Research)
www.engineering.uottawa.ca
Research and Training and
Certification Capabilities
The Faculty of Engineering is fully accredited
(CEAB) for the training of undergraduate
students in Biomedical Mechanical, Chemical
and Biological, Civil, Computer and Electrical,
Mechanical, and Software Engineering, and
Computer Science. Degrees are offered at the
Bachelor’s, Master’s (thesis and courseworkbased) and Doctorate levels. The Faculty has a
total undergraduate enrolment of over 3,750
students with over 1,450 registered at the
graduate level.
Research Groups
Dr. Bertrand Jodoin is currently working on
the development of additive manufacturing
and coating processes for the production of
high performance parts and coatings for the
aeronautic sector. In particular, he works on the
development of Direct Metal Laser Sintering
and Cold Gas Dynamic Spray processes for the
production of additive manufactured parts and
coatings as well as repair of aerospace parts and
on the development of nanocrystalline coatings.
He is also involved in the development of high
performance heat exchangers for gas turbines.
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Dr. Stavros Tavoularis is the Director of the
uOttawa Fluid Mechanics Laboratory, supervising
a large team on a variety of experimental and
computational projects concerning turbulence,
turbulent mixing, vortex dynamics, aerodynamics,
nuclear reactor thermalhydraulics, bio-fluid
dynamics, and design of flow apparatus and
instrumentation.
Dr. Catherine Mavriplis has expertise in
Aerospace engineering, including aerodynamics,
transition and receptivity. She also performs
research in numerical methods for fluid dynamics
and interdisciplinary applications: Combustion,
MEMS and meteorology.
Dr. François Robitaille’s expertise is focused on
aerospace applications of polymer composites
in collaboration with research institutes and
corporate partners, primarily located in eastern
North America. His research interests center
on manufacturing processes and performance
of advanced aerospace parts, namely the
micromechanics and manufacturing of carbon
fibre 2D and 3D preforms as well as heat
transfer and flow in composites manufacturing,
coatings for enhanced heat transfer and abrasion
resistance in PMCs and sensor development.
His research work is equally balanced between
micro- and macro-scale simulation and
experimental development.
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Significant Laboratory and Test Capabilities
Dr. Bertrand Jodoin: Cold Gas Dynamic
Spray process and Shock Wave Induced
Spraying process laboratory.
Dr. Stavros Tavoularis: uOttawa Fluid
Mechanics Laboratory.
Principal Contacts
(including Intellectual Property)
Dr. Marc A. Dubé
Professor, Chemical and Biological Engineering
Vice-Dean Research, Faculty of Engineering
613-562-5915
marc.dube@uottawa.ca

Dr. Catherine Mavriplis
NSERC – Pratt & Whitney Canada Chair for Women
in Science and Engineering Associate Professor
Mechanical Engineering
613-562-5800 ext. 8961
catherine.mavriplis@uottawa.ca
Dr. Bertrand Jodoin
Professor
Mechanical Engineering
613-562-5800 ext. 6280
bertrand.jodoin@uottawa.ca
Dr. Maureen Mahoney
Research Facilitator
Faculty of Engineering
613-562-5800 ext. 5620
mmahoney@uottawa.ca
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C Series

Q Series

CRJ Series

Ingenuity
in Flight.

Progress mostly happens in inches, in tweaks, and in increments.
But sometimes there’s a shift that changes everything. Those leaps
require vision, intelligence, and effort. They require the kind of courage
that made flight possible in the first place. It’s this boldness that drives
Bombardier’s relentless pursuit of excellence, and has seen us create
the cleanest, quietest and most profitable aircraft in the skies.

Bombardier, CRJ Series, C Series and Q Series are trademarks of Bombardier Inc. or its subsidiaries. ©2017 Bombardier Inc. All rights reserved.

On your radar
Direct industry experience. Deep technical
knowledge. Industry leadership.
Through our Canadian and global network
of Aerospace & Defence (A&D) practices,
KPMG works with A&D primes and
subcontractors to provide Audit, Tax, and
Advisory services.
Put us on your radar, and find out how we
can help you at: kpmg.ca/AandD

© 2017 KPMG LLP, a Canadian limited liability partnership and a member firm of the KPMG network
of independent member firms affiliated with KPMG International Cooperative (“KPMG International”),
a Swiss entity. All rights reserved. 16077
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Institute for Aerospace Studies
(UTIAS), Faculty of Applied
Science and Engineering,
University of Toronto

4925 Dufferin Street
Toronto, ON M3H 5T6
416-667-7701
utias.utoronto.ca
Research and Training and
Certification Capabilities
Undergraduate program in aerospace: Aerospace
Major within the Engineering Science program in
the Faculty of Applied Science and Engineering at
the University of Toronto (BASc degree).
Graduate program in aerospace: PhD, MASc
(thesis based), and MEng (course-based) degrees;
current program includes roughly 70 PhD
candidates, 60 MASc candidates, and 50 MEng
candidates.
Advanced research in aeronautics and space,
including environmentally sustainable aviation,
aircraft flight systems, flight dynamics, simulation,
aerodynamics, fluid dynamics, propulsion,
combustion, computational fluid dynamics,
flow control, materials, structures, uncertainty
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quantification, design under uncertainty,
space and terrestrial mobile robotics, autonomy,
including sensing, localization, control, learning,
etc., dynamics and control of spacecraft and
mobile robots, small satellites, unmanned aerial
vehicles (UAVs).
Research Groups
• Aerospace Computational Engineering
(M. Yano)
• Combustion and Propulsion (O.L. Gulder)
• Computational Aerodynamics (D.W. Zingg)
• Computational Fluid Dynamics and Propulsion
(C.P.T. Groth)
• Experimental Engines (A.M. Steinberg)
• Experimental Fluid Dynamics (A. Ekmekci)
• Flow Control and Experimental Turbulence
(P. Lavoie)
• Aircraft Flight Systems and Control (H.H.T. Liu)
• Vehicle Simulation (P.R. Grant)
• Computational Modelling and Design
Optimization Under Uncertainty (P.B. Nair)
• Advanced Aerospace Structures (C.A. Steeves)
• Aerospace Mechatronics (M.R. Emami)
• Autonomous Space Robotics (T.D. Barfoot)
• Dynamic Systems (A.P. Schoellig)
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• Microsatellite Systems (R.E. Zee)

Significant Laboratory and Test Capabilities

• Space Robotics (G.M.T. D’Eleuterio)

• SciNet supercomputer

• Space & Terrestrial Autonomous Robotic
Systems (J. Kelly)

• Flight simulators

• Spacecraft Dynamics and Control
(C.J. Damaren)

• Water channel

• Fusion Energy: Plasma Materials Interaction
Significant Research Projects
• Unconventional aircraft design for
low emissions
• High-fidelity aerodynamic optimization
• Advanced flow control techniques
• New lightweight multifunctional materials
• Low emissions combustors
• Biofuels

• UAVs (fixed wing and rotary)
• Burners for laminar and turbulent flames
• High-pressure combustion chamber
• High-repetition-rate laser measurement
systems for flow and combustion
• Low-turbulence low-speed wind tunnel
• Mobile robot testing facilities instrumented
with high-speed camera system
• Full-scale uneven terrain capability
• Space flight laboratory supporting complete
small satellite development cycle from
conception to spacecraft-level testing

• Airframe noise reduction
• Upset prevention and recovery
• Micro- and nano-satellites
• Unmanned autonomous robotic systems
• Including ground vehicles and unmanned
aerial vehicles
• Formation flight of UAVs
• Design under uncertainty

Principal Contact
(including Intellectual Property)
Prof. Chris Damaren
Director
Institute for Aerospace Studies
416-667-7704
damaren@utias.utoronto.ca
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University of Waterloo

200 University Avenue West
Waterloo, ON N2L 3G1
519-888-4567
www.uwaterloo.ca

• Work on the cutting edge of machine learning,
machine vision, sensors and robotics
• Collaborate to develop next-generation RF,
RFID, MEMS and satellite communication
systems
• Apply mathematical theories to humanmachine interaction, cyber-physical systems
and artificial intelligence
Research and Training and
Certification Capabilities
With the largest engineering school in Canada
and voted Canada’s most innovative university
the past 25 years in a row, the University of
Waterloo is creating solutions to address global
challenges. At the hub of a dynamic and growing
tech ecosystem and connected internationally
through global industrial partnerships, the
University of Waterloo is shaping the future
by building interdisciplinary bridges as we
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• Create nano-sized sensors to monitor and
regulate combustion systems
• Secure, track, store, retrieve, analyze, share,
visualize and protect data; Cybersecurity
• Define the future through quantum
information and nanotechnology
Research Groups
• Over 150 Institutes and Centres for
collaborative research including;
• Security and Privacy Institute (SPI)

• Design and build self-driving autonomous
vehicles and systems

• Institute of Quantum Computing (IQC)

• Connect theory to applications in diverse areas
like nanophotonics, nanoelectric and smart
materials for industrial applications

• The Water Institute (WI)

ACADEMIC PARTNER

• Waterloo Institute for Nanotechnology (WIN)
• Waterloo Institute of Sustainable Energy (WISE)
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• Centre for Bioengineering and Biotechnology
(CBB)

Principal Contact
(including Intellectual Property)

• Centre for Intelligent Antennae Research
(CIARS)

Szanne McNutt
Manager, Corporate Research Partnerships
Department: Research Partnerships
Office of Research
905-442-6086
szanne.mcnutt@uwaterloo.ca

• Waterloo Centre for Automotive Research
(WatCAR)
• Vision and Image Processing Laboratory (VIP)
• Cryptography, Security, and Privacy Research
Group (CrySP)
• Center for Advanced Materials Joining (CAMJ)
• Multi-Scale Additive Manufacturing Lab
(MSAM)

AEROSPACE
ADDITIVE MANUFACTURING SOLUTIONS

Industry Tough Solutions
Our solutions help companies reduce cycle times, improve manufactruing
cost ratios and increase design freedom. Utilizing production aerospace grade
materials, such as Ultem 9085, our solutions are ideally suited for prototypes,
test vehicles, low volume production and in service support (MRO).

Flexibility and Fast Production
- High Performance Prototypes
- Surrogate Parts
- Jigs, Fixtures, Assembly Aids
- Trim Tools
- Masking Tools
- Forming Tools
Fib Lay Up Masters
- Carbon Fibre
- Complex Ducting (ECS)
- End Use Part Production
For more than 22 years, Cimetrix has helped companies across
Canada with comprehensive additive manufacturing solutions.
As a trusted partner with unmatched industry expertise we support
manufacturers in high requirement/certiﬁcation industries. Our
solutions help overcome limitations imposed by traditional
manufacturing and help redeﬁne how things are made. We partner
with academia providing
essential leading edge capabilities
p
supporting both curriculum and applied research within the
aerospace industry. Call us today !

Solutions

T. 800.298.6437
cimetrixsolutions.com
British Columbia

Ontario

Quebec

PRODUCTION GRADE
3D PRINTERS

3D LASER
SCANNING

DIRECT
MANUFACTURING

PROFESSIONAL
SERVICES
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University of Windsor

401 Sunset Avenue
Windsor, ON N9B 3P4
519-253-3000
www.uwindsor.ca/engineering

Research and Training and
Certification Capabilities
At the University of Windsor, our dynamic team
of engineers employs innovative, progressive
solutions to solve the most pressing industrial
challenges. The university is home to some of the
most innovative engineering research happening
in Canada, including aerospace technology.
Whether it is aerodynamics, propulsion, avionics,
advanced and/or reconfigurable manufacturing,
light weighting, new materials, alternative fuels, or
sensor development, the University of Windsor has
a wide variety of aerospace engineering expertise.
Much of this research is happening in the
Ed Lumley Centre for Engineering Innovation,
a 300,000 square foot, state-of-the-art facility
featuring more than 80 research labs and an
industrial courtyard for collaborative work with
commercial partners. This R&D hub creates a
direct connection between education, research
and industrial innovation. Windsor-Essex boasts
a highly educated and skilled workforce and
provides quick and easy access to the CanadaUnited States border. Our team is committed to
building bridges between industry, research and
education that will accelerate the transformation
of ideas to products and competitive advantages.
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Research Groups
• Turbomachinery and Unsteady Flows
Research Group
• Fluid Dynamics Research Institute
• Wireless Communications and Information
Processing Research Laboratory
• Tribology of Materials Research Centre
• Advanced Production and Design Laboratory
• Noise, Vibration and Harshness/Sound Quality
Research Group
• Analog and Mixed Signal Research Laboratory
• Intelligent Manufacturing Systems Centre
• Metal Forming Research Laboratory
(formability testing/analysis of aluminum alloy
sheets, warm forming of aluminum alloys)
• Unconventional Combustion Systems for Power
and Process Heat Generation Laboratory
• Surfaces and Interfaces Research Group

2017 Aerospace R & T Source Book

Significant Research Projects
• “Investigation of the effects of inlet flow
distortion on the generation and propagation
of rotor-stator interaction noise.” This is a
masters’ project in which a simplified
numerical model of a fan rotor is used
to generate blade wakes, which give rise to
rotor-stator interaction noise in turbofan
engines. The objective is to assess the impact
of flow distortions such as those caused by
boundary layer ingestion on the generation
and downstream propagation of rotor-stator
interaction noise. The findings will inform
future engine integration designs regarding
the relative importance of mitigating tonal
noise from blade row interaction in nonuniform flows.
• “Scaling of fan efficiency with inlet distortions.”
This is a masters’ project in which a sourceterm-based numerical model of NASA stage 67
is developed with the aim of investigating the
response of a transonic compressor to a wide
variety of inlet flow distortions, with particular
emphasis on how stage efficiency penalties
scale with the characteristics of incoming
flow distortions. The findings are expected to
identify critical levels of distortion above which
efficiency penalties increase significantly.
• “Engine fuelling with a liquid fuel/hydrogen
solution.” The objective is to lower particulate
matter (PM) emissions from engines that utilize
non-premixed/partially premixed combustion
(jet and diesel engines) without compromising
NOx emission. This is an experimental PhD
project. The liquid fuel/hydrogen solution
spray is characterized for droplets size
distribution and compared with just a liquid
fuel spray in an optically accessible chamber.

Diesel engine performance in terms of torque,
BMEP, IMEP, SFC, PM and NOx emissions will
be assessed when fuelled with the liquid
fuel/hydrogen solution.
• “Development and analysis of a split-cycle
engine fuelled with methane.” This is a recently
completed PhD project. The objective was
to achieve very fast and complete burn rates
by generating a turbulent flow of air/fuel
mixture that simultaneously is characterized
by high velocity fluctuations and a small scale
for turbulent eddies. The reduction of burn
duration contributes to lowering NOx emission.
• “Flame propagation in air/fuel mixtures with
a large scale stratification of the composition
field.” This project is being carried out by
students at both the masters’ and doctoral
levels. The objective is to experimentally and
numerically examine effects of large-scale
stratification in air/fuels mixtures on flame
propagation that could occur in combustors
(jet engines, stationary gas-turbine combustor
derived from jet engines, diesel engines,
engines during transient operation).
Significant Laboratory and Test Capabilities
• Hot forming tribometer, in-situ observation
tribometer, reciprocating block-on-ring and
pin-on-disc tribometers
• Instrumented CNC for tool coating assessment
• PVD sputtering and electrodeposition systems
for thin-film fabrication
• Digital and electron microscopes, surface
profiling systems and micro-Raman spectrometer
• Fused Deposition Modeling 3D printer (Fortus
400 M/C), 3-axis CNC printer-mill machine
• Semi-anechoic chamber

ACADEMIC PARTNER
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University of Windsor
• Digital metrology facilities including
mechanical coordinates measurement machine
• 240-ton double action hydraulic press
• Tension/compression split Hopkinson
bar apparatus
• Flat rolling mill
• Instron Charpy impact tester
• Optical and scanning electron microscopes
• FMTI optical strain measurement
• High-speed cameras
• Closed-loop wind tunnel
• Open-loop cascade wind tunnel (in service 2017)
Principal Contacts
(including Intellectual Property)
Dr. Jeffrey Defoe
Assistant Professor
Mechanical, Automotive and
Materials Engineering
519-253-3000 ext. 5961
jdefoe@uwindsor.ca
Dr. Reza Riahi
Assistant Professor
Mechanical, Automotive and Materials Engineering
519-253-3000 ext. 3567
ariahi@uwindsor.ca
Dr. Andrzej Sobiesiak
Professor and Head
Mechanical, Automotive and
Materials Engineering
519-253-3000 ext. 3886
asobies@uwindsor.ca
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continued

Dr. Xiang Chen
Professor and Head
Electrical and Computer Engineering
519-253-3000 ext. 2571
xchen@uwindsor.ca
Dr. Mehrdad Saif
Dean of Engineering
519-253-3000 ext. 2566
deanengg@uwindsor.ca
Dr. Majid Admadi
Associate Dean – Research and Graduate Studies
Faculty of Engineering
519-253-3000 ext. 2693
mengprog@uwindsor.ca
Dr. K. W. Michael Siu
Vice President
Research and Innovation
519-253-3000 ext. 3925
michaelsiu@uwindsor.ca
Dr. Trevor Pitcher
Interim Director
Research and Innovation
519-253-3000 ext. 3917
tpitcher@uwindsor.ca
Vesna Kaps
Contract/Technology Transfer Manager
Research and Innovation
519-253-3000 ext. 3922
vesna@uwindsor.ca

Supporting
collaborative R&D
IN ONTARIO’S AEROSPACE SECTOR

Ontario Centres of Excellence drives the

commercialization of cutting-edge research across key
market sectors to build the economy of tomorrow and
secure Ontario’s global competitiveness
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Consortium for Aerospace
Research and Innovation
in Canada (CARIC)
Consortium is now on the lookout for ideas
and projects that could benefit from its support
and the significant momentum it can bring to
the process.
The Consortium for Aerospace Research and
Innovation in Canada (CARIC) is a non-profit
organization that was created in 2014 with the
federal government’s financial support. CARIC’s
mission is to generate and foster dialogue and
collaboration between players in the aerospace
industry—industrial companies, from OEMs
to SMEs, universities, colleges and research
organizations—and to provide financial support
to launch R&D projects in partnership with
these players.

Visit CARIC’s website for more information:
www.caric.aero

CARIC brings together organizations from
Canada and abroad that would like to collaborate
with government agencies and companies on
the research and development with aerospace
applications.

The mandatory research in these projects is
carried out primarily at universities, colleges and
research centres. Exploring Technology Program
projects typically take three years and focus on
technology that, at the beginning of the project,
have a technology readiness level (TRL) from
1 to 4.

Strategic, financial and administrative support
encourages the industry and research community
to work together to achieve excellence and
compete on a global scale. CARIC, provincial
associations and member need to collaborate to
give the aerospace industry a regional reputation,
a strong Canada-wide presence and international
market prominence.
From coast to coast—from Halifax, Montreal and
Toronto to Winnipeg and Vancouver—CARIC
works in the same environment as companies
and organizations that focus on the advancement
of the Canadian aerospace industry. The
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Funding Programs
Exploring Technology
Led by industry, CARIC’s Exploring Technology
Program projects explore the potential of
emerging technologies to generate new
application ideas or validate technology
components through applied research projects.

To be eligible for the Exploring Technology
Program, a project must meet the following
criteria:
• At least two Canadian companies involved
in the project (both companies must be
CARIC members);
• At least two universities and/or colleges
involved in the project, and research centres
can also participate as a third research partner
(these organizations must be CARIC members)
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For more information: http://caric.aero/
projects-programs/funding-programs/exploringtechnology
Maturing Technology
Led by industry, the projects of CARIC’s
Maturing Technology Program aim to validate
or demonstrate the potential of emerging
technology to solve aerospace sector-specific
problems.
The mandatory research for these projects can
be carried out primarily at industrial companies,
universities, colleges and research centres.
Maturing Technology Program projects typically
take one to three years and focus on technology
that, at the beginning of the project, have a
technology readiness level (TRL) from 4 to 6.
To be eligible for the Maturing Technology
Program, a project must meet the following
criteria:
• At least two Canadian companies involved in
the project (both companies must be CARIC
members in good standing);
• At least two universities and/or colleges
involved in the project, and research centres
can also participate as a third research partner
(these organizations must be CARIC members).
For more information: http://caric.aero/
projects-programs/funding-programs/maturingtechnology
Aero-Connect
Led by industry, the Aero-Connect Program
projects aim to develop new relationships
between the aerospace industry and academia
through new research collaborations. AeroConnect builds on the Engage Grants Program
of the NSERC.

The research for these projects can be carried
out in universities and colleges. Aero-Connect
Program projects last a maximum of six months
and focus on technology that initially has a
technology readiness level (TRL) from 1 to 4.
To be eligible for the Aero-Connect Program,
a project must meet the following criteria:
• One Canadian company involved in the project;
• One university and/or college involved in the
project (research centres can participate as a
third research partner);
• No present or former connection between the
researcher who submits a grant application and
the company with the problem that must be
examined during the project;
• Subject to availability of funds;
• Any other requirement specified by NSERC.
For more information: http://caric.aero/projectsprograms/funding-programs/aero-connect
CARIC
740 Notre-Dame West Street, Suite 1515
Montréal, QC H3C 3X6
514-313-7561
www.caric.aero
Principal Contacts
Marlene Conway-Diels
Regional Director, Ontario
905-536-1371
marlene.conway-diels@caric.aero
Alain Aubertin
Vice-President
Business Development & International
514-313-7561, ext. 272
alain.aubertin@caric.aero
For all inquiries: info@caric.aero
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Federal Economic
Development Agency
for Southern Ontario
(FedDev Ontario)
FedDev Ontario is a regional development
agency that promotes a strong, competitive
and diversified southern Ontario economy. As
one of 12 federal departments and agencies
making up the Innovation, Science and Economic
Development (ISED) portfolio, FedDev Ontario
leverages its resources to further a number of
Government of Canada priorities, including:
creating and supporting globally competitive
innovation networks and clusters; providing
access to capital that will allow Ontario
companies to grow and scale up; and positioning
southern Ontario to be a leader in the next wave
of advanced technology and innovation.
The Agency works closely with stakeholders
across southern Ontario, including businesses,
post-secondary institutions, industry associations,
and not-for-profit organizations, to actively
promote the region’s capabilities and build
a strong foundation of investment and
partnerships that contribute to Canada’s longterm economic prosperity. FedDev Ontario
works with companies and organizations
seeking to develop and commercialize new
technologies, improve their productivity, and
grow their businesses, by providing funding
and by making connections across its network
of stakeholders. For example, FedDev Ontario
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actively participates on several industryacademia-government working groups and
committees like the OAC’s Research and
Technology Committee and the Downsview
Aerospace Innovation and Research consortium.
Through Canada’s Industrial and Technological
Benefits (ITB) policy, FedDev Ontario works with
a variety of government and industry partners
to: identify opportunities for businesses in the
aerospace and defence industry; promote the
region’s industrial and technological capabilities
to aerospace and defence contractors; broker
connections between aerospace and defence
contractors and southern Ontario businesses;
and promote the economic interests of southern
Ontario in the development and implementation
of the ITB policy, including the design of
procurement strategies and the evaluation
of bid proposals.
Funding Programs
FedDev Ontario delivers programming to help
grow businesses, cultivate partnerships, and
commercialize new technologies. These programs
are available to support Ontario’s aerospace and
defence sectors.
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Further details about our suite of programs can
be found by following the weblinks below:
English: www.feddevontario.gc.ca/eic/site/723.
nsf/eng/h_00122.html
Français: www.feddevontario.gc.ca/eic/site/723.
nsf/fra/h_00122.html
Information on the federal Industrial and
Technological Benefits policy and the ways in
which FedDev Ontario leverages this policy
to support Ontario’s aerospace and defence
industries can be found at the link below.
English: www.feddevontario.gc.ca/eic/site/723.
nsf/eng/02137.html
Français: www.feddevontario.gc.ca/eic/site/723.
nsf/fra/02137.html
FedDev Ontario (Headquarters)
101–139 Northfield Drive West
Waterloo, ON N2L 5A6

Principal Contacts
Further information about specific programs can
be obtained by calling toll free: 1-866-593-5505.
To discuss how your aerospace and/or defence
sector business can access opportunities arising
from Canada’s Industrial and Technological
Benefits policy, please contact:
Harold Deck
Senior Manager
Industrial Participation
harold.deck@canada.ca
613-325-3484
or
Craig McClelland
Senior Advisor, Aerospace
Industrial Participation
craig.mcclelland@canada.ca
519-404-6429

English: www.feddevontario.gc.ca/eic/site/
723.nsf/eng/home
Français: www.feddevontario.gc.ca/eic/site/
723.nsf/fra/accueil
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Green Aviation Research
and Development Network
(GARDN)

The Green Aviation Research and Development
Network (GARDN) is a non-profit organization
funded by the Business-Led Network of Centres
of Excellence (BL-NCE) of the Government of
Canada and the Canadian aerospace industry.
To increase Canada’s aerospace competitiveness,
GARDN funds collaborative projects that can
reduce the environmental footprint of the next
generation of aircraft, engines and avionics
systems developed in Canada. R&D collaborative
projects working on quiet, clean and sustainable
air transportation system receive a major
contribution from the organization.
GARDN helps its 40+ members from academia
and industry bring their innovative ideas to life.
Businesses, universities, colleges and research
centres work together and lend their resources
and expertise in developing R&D projects to
deploy new green aviation technology.

GARDN II
The funding of the second GARDN program was
announced on January 22, 2014, with a funding
period from 2014 to 2019. The new GARDN
program focuses on three key words: quiet, clean
and sustainable. GARDN will also continue to
work closely with other national and international
research and development initiatives in the
aviation and environmental areas.
Green Aviation Research & Development
Network (GARDN)
740 Notre-Dame Street West, Suite 1515
Montreal, QC H3C 3X6
514-398-9772
www.gardn.org
Principal Contacts

From 2009 to 2015, GARDN developed 60
technologies during 37 completed and ongoing
projects in GARDN I and II, generating more than
$60M in total value.

Sylvain Cofsky
Executive Director
514-398-9625, ext. 295
sylvain.cofsky@gardn.org

Funding Programs

Joëlle Monné
Administrative and Accounting Assistant
514-398-9625, ext. 235
joelle.monne@gardn.org

GARDN I
GARDN, which receives funding from the
Business-Led Networks of Centres of Excellence
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(BL-NCE) and the Canadian aerospace industry,
had a budget of close to $25 million, with a
funding period from 2014 to 2019. It is tasked
with honing the competitive edge of Canada’s
aerospace industry by working to achieve
reductions in the environmental footprints
of next-generation aircraft, engines and
avionics systems.

FUNDING PARTNER

Andrew Petrou
Executive Director, DAIR & Director of Strategic Initiatives
and External Relations (SIER), Centennial College
apetrou@centennialcollege.ca
416-289-5000 ext. 2450

2017 Aerospace R & T Source Book

Industrial Technologies
Office (Innovation,
Science & Economic
Development Canada)
Funding Programs
Strategic Aerospace & Defence Initiative (SADI):
The Industrial Technologies Office (ITO), an
agency of the federal government’s Department
of Innovation, Science & Economic Development
(formerly Industry Canada), advances leadingedge research and development (R&D) by
Aerospace, Defence, Space and Security (A&D)
companies in Canada through the provision
of financial assistance. The agency manages
two programs: the Technology Demonstration
Program (TDP) and the Strategic Aerospace
and Defence Initiative (SADI).
ITO’s mission is to accelerate innovation by
specific industries in Canada through financial
support for R&D that results in social and
economic benefits for Canadians.

SADI provides repayable contributions (up to 40%
of eligible project costs) to support R&D projects
in the A&D sectors. SADI is available to firms of
all sizes to support product, service or process
innovation. The Industrial Technologies Office
accepts applications at any time. No minimum
or maximum specified assistance amounts.
SADI has three objectives:
• to encourage strategic R&D that will result in
innovation and excellence in new or improved
products, services and processes;
• to enhance the competitiveness of Canadian
A&D companies; and
• to foster collaboration between research
institutes, universities, colleges and the
private sector.
The project must comprise either industrial
research or pre-competitive development
activities that can be anywhere along the
Technology Readiness Level (TRL) 1-9 scale.
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Technology Demonstration Program (TDP):
TDP provides non-repayable contributions (up
to 50% of eligible project costs, to a maximum of
$54 million) in support of large-scale technology
demonstration projects in the A&D sectors.
Demonstration projects, normally, led by an
Original Equipment Manufacturer (OEM) or a
Tier 1 company, require the integration of many
technologies and the coordination of activities
and resources from multiple project partners
(including at least one SME and one academic
institution). Projects funded are expected to be
the basis for next-generation manufacturing and
services in Canada, having significant potential
for broad-based and long-term economic
benefits to Canada.

Industrial Technologies Office
235 Queen Street
Ottawa, ON K1A 0H5
800-266-7531
www.ito.ic.gc.ca (English)
www.oti.ic.gc.ca (français)
Principal Contact
800-266-7531
ic.infoito-infooti.ic@canada.ca

Demonstration projects are to include activities
up to the completion of Technology Readiness
Level (TRL) 6.
Calls for proposals are anticipated to be made
on an annual basis. Interested companies are
encouraged to join the Industrial Technologies
Office’s mailing list, to ensure they are advised of
the launch of each new call for applications, by
emailing their request to ic.tdp-pdt.ic@canada.ca.
For either program, please refer to the ITO
website (links below) which includes program
information and application details.

FUNDING PARTNER
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Government of Ontario –
Ministry of Economic
Development and
Growth (MEDG)

The Ministry of Economic Development
and Growth (MEDG works to strengthen
job creation and growth in Ontario while
increasing competitiveness abroad. The Ministry
collaborates closely with private and public sector
partners to make Ontario a smart place to invest,
develop key industry clusters, foster an efficient
and streamlined business climate and grow a
strong, innovative economy that is inclusive to
people of all abilities. Strategic infrastructure
investments underpin our quality of life and
provide the foundation for business growth.
MEDG’s partner Ministry, the Ministry of Research,
Innovation and Science (MRIS), supports
the full cycle of research, innovation and
entrepreneurship — from scientific discoveries
to translating those discoveries into commercial
use. Supporting and preparing our researchers,
entrepreneurs and firms to succeed, compete
and create jobs of the future, aligns with the
government’s plan to invest in people, build
modern infrastructure and foster a dynamic
and innovative business climate.
The role of the Aerospace and Manufacturing
Unit, within MEDG’s Ontario Investment Office,
is to maintain and nurture relationships with
key stakeholders, gather and disseminate sector
intelligence, provide advice on issues, work to
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increase the profile of the Ontario aerospace
and defence industries, and support strategic
investment opportunities. The main areas of focus
for the group are: growing anchor companies,
supporting technology development, helping
to move SMEs up the supply chain, and growing
the knowledge base.
Funding Programs
The Government of Ontario has a number
of programs that can be aligned with R&D
and expansion plans of Ontario’s aerospace
and defence companies. This includes OEM
and Tier 1 companies, as well as SMEs.
Jobs and Prosperity Fund (JPF)
www.ontario.ca/page/jobs-and-prosperity-fundnew-economy-stream
The Jobs and Prosperity Fund is designed to
bolster innovation, increase productivity and
increase Ontario’s reach in the global market.
The JPF is designed to support a dynamic and
innovative business climate, improve productivity
and market access for Ontario companies and
sectors. The JPF provides support to key sectors
such as advanced manufacturing, aerospace
and defence, automotive and information and
communications technology.
The JPF program is invitation-based and is
available for projects that have a minimum
investment of $10 million. Eligible costs include
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R & D, as well as capital expenditures and training,
with support coming in the form of a grant or
loan (or combination).
Eastern Ontario Development Fund (EODF) and
Southwestern Ontario Development Fund (SWODF)
www.ontario.ca/page/eastern-ontariodevelopment-fund
www.ontario.ca/page/southwestern-ontariodevelopment-fund
These regional funds support projects that create
and retain jobs, encourage the introduction of
new technologies, assist private sector firms,
communities and sector groups to pursue growth
in new markets, improve their competitive
position, and ultimately, contribute to the
diversification of the economy of the regions.
The Funds provide grants and loans to businesses
and not-for-profit organizations to support
projects that will attract investment and support
job creation in the region.

Northern Ontario Heritage Fund Corporation
www.nohfc.ca/en/programs
The Northern Ontario Heritage Fund Corporation
partners with companies to help develop
innovative technologies, invest in infrastructure,
bolster collaboration and build economic
development capacity in Northern Ontario.
Specifically the Northern Innovation
Program supports the development and
commercialization of new technologies that
will contribute to future prosperity in Northern
Ontario, and by fostering collaboration and
partnerships among the private sector, academic
institutions and research institutes.
Ministry of Economic Development and Growth
3rd Floor, 2 Queen Street East
Toronto, ON M5C 3G7
Principal Contact
Phil Arthurs
Manager, Aerospace and Manufacturing Unit
CleanTech and Advanced Manufacturing Branch
phillip.arthurs@ontario.ca
416-524-1494

FUNDING PARTNER
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Mitacs

Mitacs is a national, not-for-profit organization
that has designed and delivered research and
training programs in Canada for over 15 years.
Working with 60 universities, thousands of
companies, and both federal and provincial
governments, we build partnerships that
support industrial and social innovation. Mitacs
provides funding and service for research and
development, supply chain expansion and
human resource development. With a team
of 40 business development professionals across
the country, Mitacs connects industrial partners
to expertise wherever it may be located.
Funding Programs
Accelerate
Mitacs Accelerate funds collaborative
research between companies or not-for-profit
organizations, grad students and/or postdoctoral
fellows, and professors at Canadian universities.
Projects can last as long as you need (four-month
minimum, no upper limit). Mitacs matches
your contributions (minimum $7,500) —
larger projects get better leveraging.
Elevate
Mitacs Elevate brings postdoctoral fellows
to companies and not-for-profit organizations
while training them to become research
managers. Organizations access university
expertise and develop potential employees.
Mitacs supplements your $60,000 investment
over two years.
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Globalink
The Globalink Research Award provides
$5,000 to $10,000 for senior undergrads and
grad students to undertake research at a
university abroad in select partner countries.
The Globalink Partnership Award provides
$15,000 for grad students to do research with
an international company (any location except
the United States).
Converge
Mitacs Converge links multinational firms with
small to medium-sized enterprises and university
researchers. Projects can involve research,
development, and commercialization challenges.
Mitacs matches industry contributions and
oversees project administration.
Applications are available on the Mitacs website:
www.mitacs.ca/en.
Mitacs has representatives across the country.
Principal Contact
Rebecca Bourque
Director of Business Development and
Account Management (all Mitacs programs)
905-921-7557
rbourque@mitacs.ca

SELLING GLOBALLY SHOULDN’T
BE THIS COMPLICATED
There are opportunities to build your business all over the world, but finding them can be
complicated. It doesn’t have to be. EDC can help you discover which markets are best for your
business and minimize the risks so that you can take advantage of more global opportunities.
We’ll help you get farther, faster. Visit edc.ca/gofarther

Market Knowledge. Financing. Credit Insurance.
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National Research Council –
Industrial Research
Assistance Program
(NRC-IRAP)
Our vision
• Be a leader in supporting the development
of new technologies and their successful
commercialization in a global context.
NRC-IRAP is Canada’s premier innovation
assistance program for small and medium-sized
enterprises (SMEs). It is a vital component of
the NRC, a cornerstone in Canada’s innovation
system, regarded world-wide as one of the best
programs of its kind. For over 60 years NRCIRAP has been stimulating wealth creation for
Canada through technological innovation. This
is largely accomplished by providing technology
assistance to small and medium-sized enterprises
at all stages of the innovation process, to build
their innovation capacity. NRC-IRAP helps small
and medium-sized enterprises understand
the technology issues and opportunities and
provides linkages to the best expertise in Canada.
Our mandate
• Stimulate wealth creation for Canada through
technological innovation.
Our mission
• Stimulate innovation in small and mediumsized enterprises in Canada.
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Our values
• Provide value-added front line service
to clients.
• Respect and invest in the value of people.
• Build and contribute to partnerships.
• Maintain and enhance technical credibility.
• Ensure accountability for quality service and
effective use of resources.
Our program goals
• Support small and medium-sized enterprise
innovation.
• Strengthen technology-based communities.
• Increase our client reach.
Our strategic objectives
• Provide support to small and medium-sized
enterprises in Canada in the development
and commercialization of technologies.
• Collaborate in initiatives within regional
and national organizations that support
the development and commercialization
of technologies by small and medium-sized
enterprises.
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Funding Programs

Principal Contact

Get in touch with your Industrial Technology
Advisor (ITA), if you do not have an ITA please call
this toll free number and you will be assigned an
ITA for your region.

National Research Council – Industrial Research
Assistance Program (NRC-IRAP)
Get in touch with your Industrial Technology
Advisor (ITA):
1-877-994-4727
www.publicinquiries.irap-pari@nrc-cnrc.gc.ca

Toll-free: 1-877-994-4727
www.nrc-cnrc.gc.ca/eng/irap/about/index.html

FUNDING PARTNER
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Natural Sciences and
Engineering Research
Council of Canada (NSERC)
Collaborative Research and Development Grants

NSERC aims to make Canada a country of
discoverers and innovators for the benefit of
all Canadians. The agency supports university
students in their advanced studies, promotes
and supports discovery research, and fosters
innovation by encouraging Canadian companies
to participate and invest in postsecondary
research projects. NSERC researchers are on the
vanguard of science, building on Canada’s long
tradition of scientific excellence.
Funding Programs
Engage Grants
Support well-defined research projects
undertaken by eligible university and college
researchers and their new industrial partners.
A maximum grant of $25,000 over a period not
exceeding six months will be awarded to support
the project costs.
Application is available online at www.nserccrsng.gc.ca/Professors-Professeurs/RPP-PP/
Engage-Engagement_eng.asp.
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Support well-defined projects undertaken by
university researchers and their private-sector
partners. Direct project costs are shared by the
industrial partner(s) and NSERC. Projects may
range from one year to five years in duration,
but most awards are for two or three years. The
maximum value of the research grants that will
be made available is normally limited to $500,000
per project.
Application is available online at www.nserccrsng.gc.ca/Professors-Professeurs/RPP-PP/CRDRDC_eng.asp.
Experience Awards
Offers companies a $4,500 wage reimbursement
to hire talented natural sciences and engineering
undergraduate students for a 16-week work
term. This cost-share program allows students
to address company-specific R&D challenges
while gaining valuable industrial experience.
Experience Awards also let companies identify
potential future full-time employees.
Application is available online at www.nserccrsng.gc.ca/Students-Etudiants/UG-PC/
Experience-Experience_eng.asp.
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NSERC Ontario Regional Office
250-2655 North Sheridan Way
Mississauga, ON
1-877-767-1767
www.nserc-crsng.gc.ca
Principal Contacts
NSERC Ontario Regional Office
1-877-767-1767
ontario@nserc-crsng.gc.ca

Patrick Suter
Collaborative Research and Development Grants
613-943-7700
patrick.suter@nserc-crsng.gc.ca
Maja Bracovic
Experience Awards
905-403-0301
maja.bracovic@nserc-crsng.gc.ca

John Jackson
Engage Grants
905-403-0963
john.jackson@nserc-crsng.gc.ca
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Ontario Centres
of Excellence

Ontario Centres of Excellence drives the
commercialization of cutting-edge research
across key market sectors to build the
economy of tomorrow and secure Ontario’s
global competitiveness. In so doing, we help
develop the next generation of innovators and
entrepreneurs, and are a key partner of Ontario’s
industry, universities, colleges, research hospitals,
investors and government. OCE accelerates
innovation by supporting collaborative R&D
between industry and academia; investing in
early stage commercialization of emerging
technologies; fostering youth entrepreneurship;
and leading and developing networks around
high potential business-led opportunities.
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156 Front Street West, Suite 200
Toronto, ON M5J 2L6
416-861-1092
Funding Programs
Please visit the OCE website:
www.oce-ontario.org
Principal Contact
Richard Worsfold
Director, Business Development
Ontario Centres of Excellence
905-823-2020 ext. 3252
Cell: 416-459-1357
richard.worsfold@oce-ontario.org

“Turns out we’d been under-forecasting.”
People who know Manufacturing and Distribution, know BDO.

The Manufacturing and Distribution Practice at BDO
BDO’s Manufacturing and Distribution practice combines accounting, tax, and business advisory
with industry prowess. Whether you’re looking to leverage international operations, grow through
acquisition, or optimize inventory management systems, BDO stands ready with proactive
information and guidance wherever in the world you do business.
Daniel Hlavacek, CPA, CA, CPA (Connecticut)
GTA Manufacturing Leader
Direct: 416 815 3001 | dhlavacek@bdo.ca
Assurance | Accounting | Tax | Advisory
www.bdo.ca/manufacturing

Paul Boucher
Advisory Services Partner, SRED
905 272 7831 | pboucher@bdo.ca

Kathy Kamecka
Manager, Business Development
416 865 0200 | kkamecka@bdo.ca

BECAUSE YOU SEE BLUE

WE THINK GREEN
With every new engine we develop, we’re
reducing noise, emissions and fuel
consumption. Today, we’re building engines
that better many International Civil Aviation
Organization standards by up to 50%.
Because our world’s future depends on
greener technology. And for that the
world can depend on us.

WWW.PWC.CA

Thank you to our second annual R & t day sponsors

Working in partnership with

Federal Economic Development
Agency for Southern Ontario

Agence fédérale de développement
économique pour le Sud de l’Ontario

We also thank our R & T Committee members for their hard work and support.

Ontario Aerospace Council
www.theOAC.ca
info@theOAC.ca

Corporate partners

Working in partnership with

