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EDUCATION AND RESEARCH
AT UTIAS

17 full-time faculty members

Undergraduate teaching

— Aerospace Option of Engineering Science
Program (~40 students)

Graduate program
— Roughly 124 M.A.Sc. and Ph.D. students

Consistently ranked number 1 in Canada

Ranked in top 5 public aerospace
departments in North America



Key Strategic Directions

« Sustainable flight: research toward
environmentally-friendly aircraft with
emphasis on reducing impact on climate
change

« Space exploration: unmanned autonomous
robotic systems



RESEARCH OVERVIEW

Aircraft flight systems, flight dynamics, and
simulation (DelLaurier, Liu, Grant)

Aerodynamics, fluid dynamics, and propulsion
(Zingg, Gulder, Gottlieb, Groth, Sislian,
Ekmekci, Lavoie)

Structures and multidisciplinary optimization
(Hansen, Martins, Steeves)

Space systems engineering (Barfoot,
D’Eleuterio, Damaren, Zee, Emami)

Fusion energy (Haasz, Stangeby, Davis)



Aerodynamics,
Fluid Dynamics & Propulsion

» Computational aerodynamics (Zingg)
— New algorithms for aerodynamic analysis

— New algorithms for aerodynamic optimization - application to development
of environmentally-friendly aircraft

— Novel aircraft configurations
« Experimental fluid dynamics (Ekmekci, Lavoie)
— Advanced flow control for drag reduction - fundamental studies
— MEMS actuators
 Combustion & propulsion (Gulder, Groth)
— Turbulent premixed and partially-premixed combustion
— Non-intrusive optical combustion diagnostics
— Parallel solution-adaptive methods for combusting flows
— Large-eddy simulation of compressible turbulent flows
— Higher-order moment closures for micron-scale flows



Structures and
Multi-disciplinary Optimization

« Multidisciplinary optimization of aircraft systems (Martins)
— High-fidelity MDO for aircraft design
— New aircraft configurations (e.g. Blended Wing-Body)
— Strategies for MDO

« Structural mechanics and advanced materials (Steeves,
Hansen)

— Topological and shape optimization
— Optimal design with uncertain loads
— Multifunctional materials




UTIAS Research Themes

« Sustainable flight: research toward environmentally-
friendly aircraft with emphasis on reducing impact on

climate change

— Ultra-low-drag unconventional aircraft, high-fidelity
aerodynamic and multidisciplinary optimization, advanced
flow control techniques, new lightweight materials, low
emissions combustors, high efficiency engines

« Space exploration: unmanned autonomous robotic
systems



