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MESSAGE FROM THE DEAN
This is the 125th anniversary of the Faculty of Engineering & Applied Science at Queen’s, and
the perfect time to reflect on a long and significant history of research achievements. These
contributions have changed our world—and have laid a strong foundation for reimagining our
future and driving discovery for the 21st century and beyond.
Engineers play a vital role in developing sustainable solutions for global stewardship and
innovation, and their work is guided by researchers who are curious, bold thinkers—leaders who
are ready to challenge assumptions. Whether at the bench or in the field, researchers are actively
exploring and discovering sustainable solutions for the many complex and pressing global
challenges that we face today.
Our research teams have a relentless drive to imagine a better world. I’m proud of their work, and
excited to share how they are transforming wonder into reality.

Kevin Deluzio PhD, PEng, FCAE
Dean, Faculty of Engineering and Applied Science
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MESSAGE FROM THE ASSOCIATE DEAN
It is a pleasure to introduce this compendium featuring the groundbreaking work of our research
teams, as well as stellar new facilities that support interdisciplinary discovery and learning
opportunities for our next generation.
Our research is clustered under five major themes of critical importance to the wellbeing
and progression of our world: (a) intelligent systems, and information and communications
technology, (b) natural resources and the environment, (c) biomedical, biomechanical and
bio engineering, (d) advanced materials, structures and manufacturing and (e) power, energy
and fluid systems. These areas of intensive focus, along with our research centres, institute and
laboratories promote natural collaboration across disciplines, resulting in a holistic approach to
solving global problems.
The achievements featured in this guide are the foundation for an exciting future for the Faculty
and a new Strategic Research Plan which will leverage these strengths for new initiatives and
collaborations that will drive discovery and innovation.
I invite you to explore our research themes and I welcome your thoughts and feedback as we
continue to intensify our research capacity for global good.

Amir Fam, PhD, PEng, FCAE, FEIC
Associate Dean (Research),
Faculty of Engineering and Applied Science
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Current Research in the Faculty of Engineering and Applied Science
An Overview in Celebration of the Faculty’s 125th Anniversary
Over the past 125 years, Queen’s Faculty

l	Biomedical, biomechanical and

bioengineering;

of Engineering and Applied Science
(FEAS) has played an integral role in

l	Advanced materials, structures and

contributing to interdisciplinary and

manufacturing;

sustainable approaches to some of the
world’s most pressing challenges.
Nearly 600 faculty members and graduate
students collaborate on basic and applied
research, both within the Faculty and
with colleagues across the university and
around the world. Our research teams
support Queen’s innovation agenda

l	Power, energy and fluid systems.

To enrich the quality and breadth of
research within the FEAS, we are investing
in new talent. We have appointed 23
new faculty over the past two years, and
plan to appoint an additional 12 new
faculty by the end of 2020. Many of them
will work within our priority research

and international reputation, and are

themes—for example, emerging

recognized as leading experts.

research from the Ingenuity Labs institute

We have a vision to:
l	enrich our diverse research teams,

seeking out emerging or established
leaders in relevant fields;

Our partnerships, links to industry

will be supported by new tenure-track

and cutting-edge research facilities

hires. By broadening the strengths of our

support an environment of excellence

existing faculty, we envision a significant

and opportunity in five major research

and international students and post-

increase in collaborative opportunities

themes that are critically important to

doctoral fellows;

and interdisciplinary research across

engineering a better world.

campus and with new and existing
partners.

These five themes are:
l	Intelligent systems, and information

l	attract the most talented domestic

l	strengthen the research prominence

of all five FEAS departments amongst
local, national, and international
networks, partners, and funders;
l	catalyze and steward research

and communications technology;

partnerships between academic,

l	Natural resources and the

government, community, and industry

environment;

partners.

FEAS RESEARCH BY THE NUMBERS

$17M
Faculty members:
114
PhD & MASc students:
463
Editors of technical journals :
12
Annual research funding:

1

Canada Research Chairs:
Other research chairs:
Research centres/institutes:
Fellows of the Canadian Academy of
Engineering or Engineering Institute
of Canada:

9
7
5
22

1 Editors-in-Chief or Co-Editors-in-Chief, in the last 5 years
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numbers are accurate as of July 1, 2019

FEAS research centres,
institutes, and major facilities
The interdisciplinary nature of our Faculty’s research expertise

innovation hubs are designed to support collaborative discovery

is exemplified through seven innovative research centres,

and mentoring, facilitating research innovation for FEAS faculty,

institutes, and major differentiating research facilities. These

students and colleagues across the university.

Ingenuity Labs is a new research institute focusing on

The Beaty Water Research Centre (BWRC) is home to an

the design and use of intelligent systems and robotic

internationally renowned team of experts in engineering, natural

machines to enhance human productivity, creativity, safety,

sciences, social sciences, and health sciences. Research is focused

performance, and quality of life. The institute’s researchers

on traditional and emerging disciplines related

have significant expertise in artificial intelligence, machine

to water governance, use, resources, and quality.

learning, and cyber-human systems, as well as robot control,

waterresearchcentre.ca

smart sensors, and mechatronic devices that
facilitate the inherently complex interactions
between humans, engineered machines and
infrastructure, and their natural environments.
ingenuitylabs.queensu.ca

The Queen’s Centre for Energy and Power (ePOWER)
Ingenuity Labs

brings together academic and industrial researchers to develop
applications and expertise in power transmission, alternative
energy, power consumption and power application-specific
integrated circuits.

The GeoEngineering Centre (GeoEng) is a collaboration

queensu.ca/epower/home

between Queen’s and the Royal Military College of Canada
(RMC). The research team is North America’s largest, most
active, and most influential group of soil and rock engineering
scholars, advancing knowledge to address ground-engineering
and applied geoscience challenges within civil, mining, and
environmental infrastructures, as well
as influencing best practices from the
Arctic to the Antarctic.
geoeng.ca

The Human Mobility Research Centre (HMRC) was created
through a partnership between Queen’s and Kingston Health
Sciences Centre (KHSC), and hosts state-of-the-art research
labs for clinicians, orthopaedic surgeons, engineers, students,
and industry partners. Interdisciplinary,
pioneering developments of novel and
effective treatment strategies at the Centre
are helping people live fuller, more mobile
lives.
queensu.ca/hmrc

The Rolling Load Simulator (ROLLS) is a one-of-a-kind facility

The Reactor Materials Testing Laboratory (RMTL) is a leading-

developed to study the fatigue of highway bridges under

edge facility designed to address the worldwide resurgence

realistic moving load conditions that simulate traffic. The

of and investment in nuclear power as an effective choice

simulator allows the structures research group at Queen’s to

of energy. Collectively, researchers who participate in the

collect and analyze unique sets of data needed to investigate

laboratory are committed to strategizing an energy pathway for

the structural integrity of bridge materials and designs. The goal

the global community.

is to create and integrate novel concepts and materials into

rmtl.engineering.queensu.ca

durable and safe bridges.
https://civil.queensu.ca/rolls
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RESEARCH THEMES

Intelligent
systems, and
information and
communications
technology
Biomedical,
biomechanical and
bioengineering

Power,
energy and
fluid systems

Natural
resources and
the environment
Advanced
materials,
structures and
manufacturing

We recently reached out to all of our

As a member of the U15 Group of

Each theme is multidisciplinary in

departments to identify cross-disciplinary

Canadian Research Universities, Queen’s is

nature and represents research areas of

synergies in order to guide our strategic

already conducting leading-edge research

established and/or emerging strength.

priorities for the future. This exercise

in engineering and applied science, with

allowed us to see the full spectrum of

research being conducted within one or

The following sections provide a

research occurring within the Faculty,

more of five identified themes:

and revealed a dedication to the highest

1. I ntelligent systems, and information

five themes, as well as information about

and communications technology

the laboratories that are supporting this

standards of research, and to an excellent
student experience.
The results have set the foundation for
a new FEAS Strategic Research Plan,
with goals to establish the Faculty as
an international leader in key priority
areas, and to enable current and future
generations of researchers to thrive.

2. N
 atural resources and the
environment
3. B
 iomedical, biomechanical, and
bioengineering
4. A
 dvanced materials, structures, and
manufacturing
5. P
 ower, energy, and fluid systems
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summary of the research activities carried
out by various groups under each of the

research, including facilities unique to
FEAS. The Appendix at the end of this
document details a list of the FEAS faculty
members associated with each research
theme, their research group(s), keywords
describing their specific areas of research,
and their contact information.

THEME ONE
Intelligent systems, and information and communications technology

The next generation of smart systems and

research initiative focused on the

external collaborations, and create new

the availability of robust, secure, and cost-

design and use of intelligent systems

partnerships for greater good.

effective communication infrastructure

and robotic machines to enhance

is influencing and changing every facet

human productivity, creativity, safety,

of human activity. These systems are

performance, and quality of life. The

changing the way we produce, consume,

institute operates across a continuum of

learn, shop, bank, entertain, travel, and

expertise — from artificial intelligence,

connect around the globe.

machine learning, and cyber-human

The research in this theme connects

systems, to robot control, smart sensors,

with theme six of the Queen’s Strategic
Research Plan (“Interdisciplinary research
in materials, computational analytics, and
human-machine interactions”).
Much of our intelligent systems
research will be carried out in
Queen’s new Ingenuity Labs institute,
an interdisciplinary engineering

and mechatronic devices that facilitate
the inherently complex interactions
between humans, engineered machines
and infrastructure, and their natural
environments. Ingenuity Labs brings
together researchers from engineering
and across the university to cultivate
new ideas, energize education, foster

Research in communications and
information technology is carried out
by two interdisciplinary research groups
based in the Department of Electrical and
Computer Engineering. Their interests
include smart antennas for 5G wireless
networks, opto-electronic transceivers
that support submarine optical fibre
cables, algorithms and protocols for
data compression, error correction, lowlatency transmission, massive MIMO and
beamforming wireless networks, network
router architecture topology, network
security and reliability, natural language
processing, and artificial intelligence.

Keywords: artificial intelligence; microelectronics; computer and software engineering; process systems engineering; machine
learning; robotics; antenna design; wireless communication; optical communication; communication networks security; signal
processing; source and channel coding; software reliability; cloud computing
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THEME ONE
Intelligent systems, and information and communications technology

Microelectronics, Electromagnetics and Photonics Group
The Microelectronics, Electromagnetics,

characterization of electronic devices

publications, such as IEEE Transactions

and Photonics Group in the Department

and integrated circuits, and a newly

on Microwave Theory and Techniques,

of Electrical and Computer Engineering

built anechoic chamber for antenna

IEEE Microwave Magazine, IEEE Photonics

is highly recognized around the world

measurements to 40 GHz (see Figure

Technology Letters, and IEEE Journal of

for its research programs in high-speed

3). The group’s test equipment and

Selected Topics in Quantum Electronics.

circuits and antennas, wireless and optical

computational infrastructure have allowed

They have also had leadership roles at

communications technology, and sensing

faculty to establish thriving collaborations

conferences and with technical groups,

(see Figure 1). The group is developing

with a broad range of public- and private-

including the IEEE/Optical Society of

new technologies for 5G millimetre-wave

sector organizations both in Canada and

America (OSA) Conference on Optical

wireless networks, software-defined

overseas.

Fiber Communication, the IEEE Photonics

Faculty have secured $20 million in

Society Summer Topical Meeting, the

multi-function microwave systems, selfdriving vehicles, critical infrastructure
monitoring (e.g., rail, pipelines), quantum
computing, and real-time precision
medicine. Recent faculty hires have
allowed the group to significantly expand
their international research profile in
the areas of 2D electronic materials (see
Figure 2), bioelectronic sensors, wearable
devices, silicon photonics, nanophotonics,
metasurfaces, and plasmonics.
The laboratory infrastructure in Walter
Light Hall features a wide range of
millimetre-wave and optical test
equipment, probe stations for on-wafer

7

Canada Foundation for Innovation (CFI)
and provincial investments up to the
year 2020. This funding will go towards
a multi-institutional program that
gives researchers at Queen’s access to
supercomputing infrastructure for the
simulation of computationally-intensive
electronic, photonic, optoelectronic,
microfluidic, and other types of devices
and systems.
Members of the research group have held
a variety of editorial roles at high-impact
journals, including multiple Institute of

Natural Sciences and Engineering
Research Council of Canada (NSERC)
Discovery Grants Evaluation Group 1510,
and the IEEE MTT-S Technical Coordinating
Committee on Signal Generation and
Frequency Conversion. They have been
recognized with various distinctions such
as a fellowship of the IEEE, a fellowship of
the OSA, Distinguished Lecturer of the IEEE
Photonics Society, the Douglas R. Colton
Medal, and the Young Scientist Award by
the IEEE Lasers and Electro-Optics Society
(LEOS) Japan Chapter.

Electrical and Electronics Engineers (IEEE)

FIGURE 1: Researchers set up a testbed for low-cost disposable optical-fibre strain sensors.

FIGURE 2: Graphene electronic tattoos, such as the structures on the person’s forehead (darkened here for
emphasis, usually barely visible), are a set of ultrathin, self-adherent, stretchable, optically transparent
graphene-based sensors that can be used to measure skin temperature, skin hydration, and even
electroencephalography (EEG) and electrocardiography (ECG).

FIGURE 3: An anechoic chamber for ultra-wideband antenna testing to 40 GHz for 5G communications.
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THEME ONE
Intelligent systems, and information and communications technology

The Communications and Signal Processing Group
The Communications and Signal

The Communications and Signal

Processing Group in the Department

Processing Group is multidisciplinary in

of Electrical and Computer Engineering

nature, drawing members from Electrical

has been a nationally recognized centre

and Computer Engineering, Mathematics

of expertise throughout the history of

and Statistics, the School of Computing,

telecommunications in Canada. The

and the Royal Military College of Canada

group is advancing the frontiers of

(RMC). They have recently been joined by

wireless communications, wireless and

an accomplished faculty member who is a

mobile network architectures, protocols,

Canada Research Chair (Tier 2) candidate

control and performance evaluation,

in the area of wireless communications

communication theory, multiple-input

and networking. Members of the group

multiple-output (MIMO) systems, security,

collaborate with researchers from

multimedia signal processing, information

Australia, China, France, Iran, the United

theory, data compression, and channel

States, and Korea. Alumni trainees of the

coding. Their success is demonstrated by

group are established leaders in industry

a significant number of publications and

and academia.

citations in prominent journals, as well as
their technical leadership roles, including
editorships at top international Institute
of Electrical and Electronics Engineers
(IEEE) journals and as chairs of national
technical conferences.
Their relevance and expertise will
continue to be integral as the Internet
of Things (IoT), machine intelligence,
and automation opportunities continue
to emerge. These technologies have at
their cores the fundamentals of signal
processing and reliable communications,
providing opportunities for the group to
multiply its visibility, productivity, and
impact.
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Computer and Software Engineering Group
The Computer and Software

of websites, design recovery of scripting

Group members are involved in various

Engineering Group in the Department

languages, automated maintenance and

grant selection committees as well, such

of Electrical and Computer Engineering

translation; n
 etwork security,

as those for the Natural Sciences and

is actively engaged in cutting-edge

software security and reliability, intrusion

Engineering Research Council of Canada’s

research in computer systems, software

detection; software analytics, software

(NSERC) Discovery Grant and the National

engineering, machine learning, and

engineering, software maintenance

Science Foundation (NSF).

artificial intelligence.

and evolution, and service-oriented

The group’s research areas in computer

computing.

systems include:

The group’s machine learning and

parallel processing and systems, network-

artificial intelligence research is focused

based high-performance computing,

on natural language processing,

heterogeneous and accelerated cluster

employing techniques such as deep

computing, communication runtime and

learning to understand human speech

system software, parallel programming

and text (see Figure 4).

models, and power-aware computing;
computer architecture, embedded
systems, and applications of fieldprogrammable logic.
Their ongoing research strengths in
software engineering are:
Source code analysis and manipulation,
evolution of software and legacy
systems, modelling and understanding

The group has been supported by a
variety of federal and provincial research
granting bodies, such as NSERC, the
Canada Foundation for Innovation (CFI),
and the Ontario Centres of Excellence
(OCE), as well as leading industries in
the field. Members also collaborate
closely with colleagues in academia

Members have received international

and industry—including IBM Canada,

and national awards, including IBM

Blackberry, and Altera Corporation.

Faculty Awards and a Canada Research
Chair in Software Evolution. Several
also serve on the editorial boards of
international journals, organize and
chair international conferences, and are
technical program committee members
for prestigious international conferences.

FIGURE 4: Researchers at the Text Analytics and Machine Learning Lab develop machine-learning and deeplearning algorithms to better understand and process text and speech. This work has several medical, legal,
educational, and social networking applications.
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THEME ONE
Intelligent systems, and information and communications technology

Process Analytics, Optimization and Control Group
and Systems Division of the Canadian
Society for Chemical Engineering (CSChE),
and a winner of the Syncrude Innovation
Award from the CSChE. Members are also
contributing to the editorial activities
of some of the best scientific journals in
the field, including those associated with
the Institute of Electrical and Electronics
Engineers (IEEE). Their roles have included:
deputy editor-in-chief of the Journal of

FIGURE 5. Researchers discuss the optimal design and operation of an
energy network.
The Process Analytics, Optimization, and
Control (PAOC) Group in the Department
of Chemical Engineering is internationally
recognized for research activities in control,
optimization, and applied statistics,
with research in control systems design
being a central activity. Control systems
research focuses on the development and
application of controller design techniques
that include distributed control, extremum
seeking control, model predictive control,
geometric control, and stochastic control
for linear and nonlinear dynamical systems.
Activities include the development of new
sustainable design methodologies with
applications to alternative energy systems,
smart buildings, and smart manufacturing
systems. Research in the area of
optimization focuses on the formulation
and solution of largescale, non-convex
optimization problems and optimization
under uncertainty (see Figure 5), with
emphases on supply chain management,
planning and scheduling, energy transport
and utilization, and deep learning.

platforms.

Letters; review editor of The Canadian
Journal of Chemical Engineering; and
associate editor of IEEE Transactions on

The PAOC group is also widely recognized

Automatic Control, Automatica, Nonlinear

for the development of a new generation

Analysis and Hybrid Systems, and the

of online data-driven optimization systems.

Journal of Process Control. Members are also

These model-free methods are widely

involved in the organization of international

applicable to a large class of dynamical

conferences for the International Federation

systems, and can be used to design

of Automatic Control (IFAC) and the IEEE

effective online optimization systems for

Control Systems Society (IEEE CSS).

systems that lack detailed mathematical
descriptions. This research enables
new developments in a wide range of
applications, including smart cities, smart
buildings, cybersecurity, energy utilization,
and storage technologies. Research in the
area of applied statistics and modeling are
central to process systems engineering (see
Figure 6).
The group also engages in industrial
research, where process models generate
avenues of process development, process
performance improvements, and process
understanding. This work has resulted in a
wide range of applications in diverse sectors
such as environmental technology.

Improvements in algorithmic performance

Members of the PAOC group include a

has led to the development of state-of-the-

fellow of the Chemical Institute of Canada

art optimization methods that can be used

(CIC), winners of the DG Fisher Award for

to implement real-time decision-making

outstanding contributions to the Control

11

Process Control; senior editor of IEEE CSS

FIGURE 6. Researchers at the
Chemical Process Mathematics Lab
combine data and mathematical
models to simulate and improve
chemical processes. These
include the chemical reactors for
the production of monomers,
polymers, and biolubricants, and
the 3D radiation dose sensors used
in cancer treatments.

Offroad Robotics
Offroad Robotics is a multidisciplinary
engineering research group that
focuses on field and mobile robotics,
mechatronics, and systems control. The
group is a collaboration of students and
researchers from The Robert M. Buchan
Department of Mining, the Department
of Mechanical and Materials Engineering,
and the Department of Electrical and
Computer Engineering.
Recent projects have focused on robotic
mapping and vehicle positioning
research and development (see Figure
7), robotic geotechnical surveying,
autonomous driving and multi-vehicle
coordination, robotic excavation (see
Figure 8), and remote operator-assist
systems. The work is applied and
multidisciplinary, and features close
collaborations with industry. They will

FIGURE 7. Offroad Robotics’ Husky mobile robot conducts underground
geotechnical mapping using Queen’s patented AxisMapper technology.

be joining colleagues in the FEAS’ new
Ingenuity Labs institute.
The group is a founding member of
the NSERC Canadian Robotics Network
(NCRN), a large national partnership
advancing mobile robot systems and
human-robot interaction technologies.
Recently, an Offroad Robotics member
served as co-chair (sponsorship) of the
2017 IEEE/RSJ International Conference
on Robots and Systems (IROS), and served
as senior editor of the IROS Conference
Paper Review Board in 2019.

FIGURE 8. Offroad Robotics’ robotic wheel loader conducts autonomous
excavation experiments at Queen’s Innovation Park.
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THEME ONE
Intelligent systems, and information and communications technology

The Predictive Geometallurgy Research Group
The Predictive Geometallurgy Research

equipment, and labour), thereby

by offering systems workflows that

Group is a new unit in The Robert M.

improving mining sustainability (see

predict and optimize the mining, mineral

Buchan Department of Mining with plans

Figure 9). Machine learning is being

processing, and metallurgical processes.

to collaborate with a variety of professors

incorporated into Earth science problems,

in Mining as well as researchers in the

but it is not yet fully integrated into the

Department of Geological Sciences and

geometallurgical workflows that model

Geological Engineering.

and optimize the performance of physical

Ore bodies are variable in nature, and

and chemical processes involved in the

their locations can only be accessed
through sampling, leading to uncertainty
about their properties. The rapid
development of artificial intelligence,
however, presents an opportunity for
the minerals industry by significantly
improving the performance of mining
projects through the reduction of
resource consumption (water, energy,

13

extraction (mining) and recovery (mineral
processing and metallurgy) of minerals
and metals. As well, deep learning is
rapidly developing, but has not yet been
explored in the mining field. In times of
increasing water and energy scarcity, this
research provides a unique and novel
approach to significantly impact the
decision-making processes in mining

Members of this group were awarded
a Natural Sciences and Engineering
Research Council of Canada (NSERC)
Discovery Accelerator Supplement,
chaired the 2008 International
Geostatistics Congress, edited the
proceedings of major international
conferences (Geostats 2008, International
Conference on Innovations in Mine
Operations 2004 and 2006), and have
led major research grants funded by BHP
Billiton (2011–2014) and Commonwealth
Scientific and Industrial Research
Organisation Australia (2013–2015).

Figure 9. Advanced statistical analysis and geostatistics are used to model the subsurface
characteristics of ore deposits and the behaviour of materials through mineral processing and
metallurgical recovery to optimize the sustainable extraction of raw materials.

THEME TWO
Natural resources and the environment

FEAS researchers explore the impact of

(“Sustainability, environment, and

and the Royal Military College of

humans on the environment, and study

resources”). Much of the Engineering

Canada (RMC). Members are dedicated

the sustainable use and applications

research that falls under these themes

to the advancement of knowledge

of natural resources, such as water.

is carried out in the new Beaty Water

in geotechnical, hydrogeological,

Engineering and applied science research

Research Centre (BWRC) and The

geochemical, geomechanical, and

provides foundational knowledge

GeoEngineering Centre at Queen’s –

geosynthetics engineering. Through

for addressing issues of national and

Royal Military College (GeoEng).

the development of collaborative

The BWRC, an interdisciplinary centre

research projects involving government,

international relevance related to natural
resources and the environment.

housed in Mitchell Hall, is dedicated to

Research in these areas directly addresses

water-related issues and will facilitate

two of the six priority research themes

collaboration within the Faculty and

in the Queen’s Strategic Research Plan:

across the university as well as with

theme two: (“Fundamental principles

industrial and community partners.

of nature: from discovery to application
and innovation”) and theme five

GeoEng at Queen’s-RMC draws from

industrial partners, and other universities
internationally, the centre provides
exciting opportunities for graduate
students and post-doctoral researchers
in a wide range of geoengineering
subfields.

three different departments at Queen’s

Keywords: hydrotechnical; environmental; geotechnical; geoenvironmental; hydrometallurgy; green engineering
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THEME TWO
Natural resources and the environment

The Hydrotechnical Group
The Hydrotechnical Group in the

field observation in collaboration with

Department of Civil Engineering

government agencies.

conducts fundamental and applied
research on surface water dynamics and
water supply, with particular emphasis on
the coupling between hydrodynamics

Emerging research from this group
explores the integration of climate
change effects and coupled physicalbiogeochemical processes with present
research themes. Current projects
include: wastewater and stormwater
pond design, hyporheic transport of
hydrocarbons in river beds, causes
of harmful algae blooms and loss of
fish habitat in lakes, biofilm growth
and mobilization in drinking water
distributions (see Figure 12), and the fate
and transport of emerging contaminants
(e.g., microplastics, flame retardants,

FIGURE 10. Researchers make plasticizers, pharmaceuticals).
observations at the Queen’s
University Coastal Engineering Members of this group have received a
Research Lab (QUCERL). number of awards, including the Camille

FIGURE 11. Researchers set up an
experiment in the unique landslide
wave generation simulator at
the Queen’s University Coastal
Engineering Research Lab (QUCERL).
Supplement, and two Ontario Early
Researcher Awards. Members have also
been associate editors of the ASCE’s

and the transport of particles and

Journal of Water Resources Planning

sediments, including bed (geo)

and Management, the Journal of

morphology and water quality. Research

Geophysical Research: Oceans, Regional

focuses on rivers, coastal regions, lakes,

Studies in Marine Science, Limnology &

and water distribution systems, primarily

Oceanography, and the Journal of Great

through largescale, research-driven

Lakes Research. The founder and chair

physical modelling at the 2,000-square-

of the Young Coastal Scientists and

metre Queen’s University Coastal

Engineers Conference is a member of

Engineering Research Lab (QUCERL)
(see Figures 10 and 11).
The lab features some of the largest

FIGURE 12. Drinking Water
Distribution Laboratory - a unique
facility in North America.

the group, as is the co-chair of the first
International Water Distribution Systems
Analysis (WDSA)/Computing and Control
for the Water Industry (CCWI) Joint

prototype facilities in the world (landslide

Conference.

driven tsunami flume; coastal internal

A. Dagenais Award of the Canadian

wave tank; largescale water distribution

Society for Civil Engineering (CSCE),

The group’s research has been supported

system for examining drinking water

the American Society of Civil Engineers’

by several of NSERC’s Collaborative

discolouration and biofilm growth

(ASCE) Karl Emil Hilgard Hydraulic Prize,

Research and Training Experience

in pipe) and in Canada (river model

the Outstanding Contribution Award

(CREATE) and Strategic grants, as well

facility; sediment transport flume; wave

of the Coastal Engineering Research

as the United States National Science

basin; Coriolis table). Experimental

Council of the ASCE, a Natural Sciences

Foundation, the United States Office

research is complemented by state-of-

and Engineering Research Council of

of Naval Research, Ontario Power

the-art computational modelling and

Canada (NSERC) Discovery Accelerator

Generation, Imperial Oil, and provincial
and federal government departments.
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The Environmental Group
The Environmental Group is an

of concentration include research at the

established area of strength within the

water-energy interface, such as bioenergy

Department of Civil Engineering, with

recovery, energy interactions in water

research conducted by faculty members

distribution systems, and impacts to

in diverse areas spanning multiple scales.

water from energy development, as

Their current research is focused primarily

well as the transport and treatment of

on water-related issues, including

emerging contaminants. Future research

surface water, groundwater, drinking

will be anchored in the Beaty Water

water, and wastewater in both natural

Research Centre (see Figure 14).

and engineered systems. Examples
include the design of low-energy and
low-cost wastewater treatment systems,
groundwater flow and contaminant
transport for the remediation of
contaminated sites (see Figure 13), and
the sustainable design and operation of
urban water systems.

The group receives funding from a variety
of sources including the Natural Sciences
and Engineering Research Council of
Canada’s (NSERC) Strategic grants and
Collaborative Research and Training
Experience (CREATE) grants. Researchers
in the group include a Canada Research
Chair, the recipient of an NSERC

The group’s methods range from

Brockhouse Canada Prize, as well as

small-scale laboratory studies to pilot-

fellows of the Canadian Academy of

scale and field-scale investigations,

Engineering (CAE), the American Society

and also involve the development and

of Civil Engineers (ASCE), and the National

application of advanced numerical

Ground Water Association (NGWA).

FIGURE 13. This laboratory model
is used to perform high-resolution
experiments for the investigation of
the fate and transport of hazardous
chemicals in soil and groundwater.

modelling techniques. Emerging areas

FIGURE 14. From cutting-edge biofuels taken from algae grown on
wastewater to understanding antimicrobial resistance in natural
systems, researchers at the Beaty Water Research Centre deliver
interdisciplinary solutions to solve global community problems.
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THEME TWO
Natural resources and the environment

The Geotechnical and Geoenvironmental Group
The Geotechnical and Geoenvironmental
Group in the Department of Civil
Engineering is a global leader, with three
Canada Research Chairs, winners of
numerous best paper awards, keynote and
named lecturers, and editors of many of the
leading geotechnical and geosynthetics
journals.
Along with connections to other
geoengineering scholars at Queen’s and
the Royal Military College of Canada (RMC),
the group has a strong connection to the
GeoEngineering Centre, and has formed
the largest and most productive team of
its kind in North America. The centre hosts
weekly geoengineering graduates seminars,
with visits by leading international scholars
and practitioners, and the distinguished
Rankine and Terzaghi Lecture series.
Other Queen’s resources supporting the
work include world-class facilities for
characterising geosynthetics, as well as
active experimental facilities for studying
short and/or long-term performance
of geosynthetic barriers, buried pipe
infrastructure, and landslides.
Additional strengths include an

FIGURE 15. A project team and sponsors pose after using the unique
Culvert Testing Facility in the GeoEngineering Laboratory to test a
corrugated steel ellipse rehabilitated with a cured-in-place pipe liner up
to its strength limits under simulated axle loading.
influential unit of geosynthetics researchers

Strategic Research Grants, Discovery

who study polymer components such as

Grants, Discovery Accelerator Supplements,

geomembranes, geosynthetic clay liners,

Research Tools and Instruments Grants, and

and polymer pipes and arch structures.

Collaborative Research and Development

New initiatives include research to develop

Grants. They also collaborate with industry

and adapt geosynthetic liner technologies

sponsors, such as leading geosynthetics

for the sustainable development of Arctic

and pipe producers in North America, and

mineral resources; studies for the safe

work with industrial partners, including

disposal of low-level and

specialized consultants, trenchless

high-level radioactive

technology contractors, and municipal,

waste; and research

provincial, state, and federal governments

to safeguard tailings

in Canada, the United States, and other

impoundments, oil

countries. The GeoEngineering team at

and gas pipelines,

Queen’s and RMC trains approximately a

and highway and rail

quarter of all geoengineering graduate

infrastructure (see

students across Canada, along with many

Figures 15 and 16).

international students.

The group receives
funding from the
Natural Sciences and

FIGURE 16. A large steel-reinforced polyethylene
Engineering Research
culvert is exhumed from a new deep burial simulator
funded by the Canada Foundation for Innovation (CFI). Council of Canada
Here, it shows local buckling failure at 18 metres of (NSERC) through its
burial.
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The Mining Research
Laboratories
The Mining Research Laboratories focus
on extraction technologies that are safe,
economic, and energy efficient. Research
at the laboratories (see Figure 17) includes
rock mechanics, blasting, mine planning,
reliability and maintenance of mobile
mining equipment, pyrometallurgy and
mineral processing, as well as the social
and legal aspects of mining.
The most current theme of research
in rock mechanics is stress fields in
complex rock masses. Stresses are a
fundamental part of stability analysis in

FIGURE 17. Members of the Mining Research Laboratories Group visit the
Chuquicamata mine in Chile.
formation. These efforts are supported

The current research focus for those

by experimental studies conducted in a

studying pyrometallurgy at the

compared to methods of estimating rock

remote 400-acre laboratory facility.

laboratories is the application of new

mass strength. Most mines are located

The Mine Planning group investigates

energy sources for the recovery and

in regions of geological complexity

new approaches for optimal mine design

and there is much anecdotal and direct

and fleet management while considering

evidence that this is why deposits are

mine safety. More specifically, the group

found in these areas, including seismicity,

explores new efficient short-term and

which indicates that stress fields in such

long-term surface and underground mine

environments are far from simple, even

planning techniques. This computational

before mining takes place.

lab develops and adapts optimization

The rock mechanics/mine design

methods from computer science and

mine design, but little effort has been
put into understanding stresses in mines

group is developing a variety of tools
and techniques to learn about the
characteristics of stress fields at a

operations research such as machine
learning and mathematical programming
to solve problems in mine optimization

recycling of metals, as well in the
comminution stages in the mill. In
particular, the group is interested in
the use of plasmas and microwaves in
extractive metallurgy. Microwaves are
a relatively new energy source with
considerable potential, and fundamental
research is being performed on the
interactions of microwaves with minerals.
On the applied side, this technology is
being studied for drying, heating, and

variety of scales (crustal to mine). The

and mine automation.

smelting applications.

objective is to better understand rock

Apart from hydrometallurgy, mineral

The Mining Research Laboratories group

mass behaviour and to improve the

processing laboratories conduct research

geomechanical mine design process. The

on kinetics, thermodynamics of reagent

blasting group examines ways of reducing

interactions in simulated process

energy consumption in breakage and

environment, surface phenomena

milling using innovative blast designs.

in mineral processing, reactivity and

The work begins with the fundamental

stability of sulphide minerals in tailing

understanding of the performance of

environments, recycling, dewatering and

energetic materials, the energy delivery

waste utilization, recovery of fine particles,

during blasting, the propagation of stress

concentrator circuit analysis, and the

waves in the rock mass, and the resulting

design and flotation of complex sulphides

micro and macro fracture and fragment

and associated selectivity problems.

includes two fellows of the Canadian
Institute of Mining, Metallurgy and
Petroleum (CIM), a fellow of the Canadian
Academy of Engineering (CAE), the
associate editor of Canadian Metallurgical
Quarterly, a former editor of the Journal
of Blasting and Fragmentation, the
Chair in Mine Design, and the NorandaFalconbridge Chair in Mine-Mechanical
Engineering.
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THEME TWO
Natural resources and the environment

The Hydrometallurgy and Environmental Group
The Hydrometallurgy and
Environmental Group is based in The
Robert M. Buchan Department of Mining,
and focuses on the development of
hydrometallurgical processes for metals
and minerals extraction from resource
materials that are environmentally
sustainable, economically viable, and
technically feasible.
Key research activities in the area
of chemical processing of resource
materials are concentrated on
advancing the fundamental and
technical understanding of aqueous
industrial processes, and developing

FIGURE 18. A researcher analyzes rare earth elements samples.

novel processes for the sustainable
and environmentally friendly

The group also specializes in

antimony, selenium, and sulfate removal

hydrometallurgical treatment of resource

wastewater and impurity removal.

processes.

materials (see Figures 18 and 19). Bio-

Some mineral processing wastes may

hydrometallurgy research is focused on

have an irremediable impact on the

Members are also interested

the use of bioorganisms for biooxidation

environment, and solutions to these

of resource materials, biogeneration of

problems can be developed through

reagents used in the hydrometallurgical/

well-designed university-level research

chemical processes, and bioremediation

programs. The group is focused on

of toxic species.

wastewater treatment for arsenic,

in fundamental studies of the
electrochemical dissolution of complex
minerals. The dissolution process of
most sulfide minerals (e.g., chalcopyrite,
pyrite, enargite) is electrochemical in
nature, and well-planned electrochemical
studies appear to be the only way
to reveal the underlying mechanism
of the associated leaching reactions.
Fundamental electrochemical studies
enable us to understand the mechanisms
of dissolution, passivation, and catalysis,
which are closely linked to successful
process design.
A member of this group is the technical
program chair of the Copper 2019
Conference. Research is supported by
numerous national and international
mining companies, as well as matching
funding from the Natural Sciences and

FIGURE 19. A researcher studies the use of bacteria for the extraction of
gold and copper from Canadian ores.
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Engineering Research Council of Canada
(NSERC), Mitacs, and Ontario Centres of
Excellence (OCE).

Green Engineering
Green Engineering researchers in the
Department of Chemical Engineering
work on designing and manufacturing
processes and products that efficiently
and economically minimize pollution,
promote sustainability, and protect
human health. Research efforts in this
area include sustainable energy sources,
processes, and products, as well as
environmental remediation.
Existing strengths in Green Engineering
include the development of fuel cells for
electricity production, biofuels produced
from algae and the development
of water-based polymerization

FIGURE 20. An example of a sustainable bioplastic, which can degrade
after use without harming the environment.

processes. Other strengths include the
modification of natural biopolymers

and the biological production of

Interdisciplinary Research in Science and

with synthetic polymers to produce new

biodegradable thermoplastics and

Engineering, as well as the 2018 Canadian

commodity materials, bioremediation

thermosets (see Figure 20).

Green Chemistry and Engineering Award.

Emerging strengths include the

Among the group’s members are a

of environmental pollutants in
contaminated soil and groundwater,

development of economically viable,
solvent-free, and environmentally friendly
processes that will result in fully biobased products. The goal is to ensure that
these well-engineered, sustainable, ecofriendly products will gain widespread
consumer acceptance, and that they
will replace single-use plastics in the
automotive sector, and in packaging and
foam processing.
Other emerging strengths in Green

fellow of the Alexander von Humboldt
Foundation, and the Canada Research
Chair in Bioresource Engineering. The
group also includes members of the
Chemical Institute of Canada (CIC), the
Canadian Academy of Engineering (CAE),
and the College of New Scholars, Artists
and Scientists of the Royal Society of
Canada (RSC), as well as the associate
editor of the Journal of Hazardous, Toxic,
and Radioactive Waste Management.

Engineering are related to the
bioaccessibility of rare earth elements,
arsenic, and hexavalent chromium from
existing contaminated sites (see Figure
21), and, in the use of carbon dioxide
switchable polymers for water treatment.

FIGURE 21. A researcher develops
test methodology to assess
the solubility of arsenic from
contaminated soils and tailings.

Members of the Green Engineering group
have received the 2019 Natural Sciences
and Engineering Research Council of
Canada (NSERC) Brockhouse Prize for
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THEME THREE
Biomedical, biomechanical, and bioengineering

Biomedical, biomechanical, and

chemical engineering (e.g., biomaterials,

determinants of human health”) and

bioengineering encompass research that

tissue engineering), and electrical and

theme six (“Interdisciplinary research in

interconnects the disciplines of biology

computer engineering (e.g., intelligent

materials, computational analytics, and

and engineering. FEAS researchers in

sensing, wearable technologies). Their

human-machine interactions”). The FEAS

these areas come from mechanical and

work addresses several themes of the

has developed a critical mass in these areas

materials engineering (e.g., biomechanics,

Queen’s Strategic Research Plan, including

through the Human Mobility Research

mechanobiology, tissue engineering),

theme four (“Health, wellness, and the

Centre (HMRC) and Ingenuity Labs.

Keywords: biomedical and intelligent systems; biomechanics; polymer biomaterials; biosensors
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Biomedical Engineering
Biomedical Engineering involves the
application of engineering principles to
understand, modify, or control biological
systems. The objective is to generate
solutions to health-related problems.
This area is diverse and multi-disciplinary,
taking concepts from chemistry,
mechanics, biochemistry, cell biology, and
physiology. Supported by state-of-the-art
facilities, research efforts in this field within
the Department of Chemical Engineering
revolve around polymer biomaterials,
microfluidics, tissue engineering, and
biosensors. The Biomedical Engineering
Group covers the spectrum of concerns —
from fundamental, basic science questions
to bench-to-bedside translational research
through collaborations with clinical,
basic, and engineering researchers at
Queen’s, throughout Canada, and abroad.
This stimulating research environment
provides an excellent training experience
at all levels, from undergraduate to
postgraduate.

FIGURE 22. A researcher uses an emerging 3D printing process called
melt electrowriting. He uses it to form structures from biodegradable
polymers that can be used in combination with stem cells and
bioreactors to create replacement load-bearing soft connective tissue.
The group’s existing strengths include the

The group’s emerging strengths include

synthesis and characterization of polymer

additive manufacturing for tissue

biomaterials for use as implantable drug

engineering scaffold preparation (see

delivery devices and as cell scaffolds for

Figure 22), investigating the material-

regenerative medicine and soft connective

host tissue interaction both in vitro and

tissue engineering, stem-cell-based tissue

in vivo (see Figure 23), microbioreactor

engineering, and regenerative medicine.

design, systems biology, and biosensor
development. Research in this area
frequently involves collaboration with
colleagues at Queen’s (e.g. Orthopedic
Surgery, Cardiovascular Surgery,
Biomedical and Moleculor Sciences), as
well as researchers at other Canadian
universities.
Members of the group include the Donald
and Joan McGeachy Chair in Biomedical
Engineering and a Fellow of the Society
of Biomaterials Science and Engineering.
Members have also received the Ontario
Centres of Excellence’s (OCE) Mind-toMarket Award, the Queen’s University

FIGURE 23. A researcher studies biomedical polymers in zebrafish
embryos to better understand how the cells of our immune system
recognize materials used in medical devices and how to improve
integration between implanted materials and living tissues.

Chancellor’s Research Award, a Professional
Engineers Ontario Engineering Medal, and
two Premier’s Research Excellence Awards.
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Biomedical, Biomechanical, and Bioengineering
Researchers in Biomedical,
Biomechanical, and Bioengineering
fields in the Department of Mechanical
and Materials Engineering use
mechanistic approaches and advanced
tools in imaging and computational
modelling to study biological systems
and movement (see Figures 24 and 25).
Research strengths in this area include
cellular and subcellular mechanobiology,
orthopaedic biomechanics (see Figure
26), ergonomics, locomotion, and
energetics. The combination of these
strengths and the department’s core
competencies in mechatronics and
mechanical design has produced
transformative assistive technologies,
including energy-returning prosthetic
feet, end-user-designed rehabilitative

FIGURE 25. Work in the Human Mobility Research Centre’s (HMRC) state-ofthe-art facility involves unique methods to measure the mechanical factors
of joint loading, orientation, and neuromuscular function during activities
of daily living, as well as high-demand recreational and occupational tasks.
environments and biomedical research

Council of Canada (NSERC), the Ontario

backpacks. With the emergence of state-

into hospitals and communities.

Research Fund – Research Excellence

of-the-art biosensors and integration

The group includes a fellow of the

algorithms, the group is rapidly moving

Canadian Academy of Engineering (CAE),

biomechanical and bioengineering

and receives funding from the Natural

research from the lab into real-world

Sciences and Engineering Research

devices, and energy-harvesting

FIGURE 24. Researchers in the Biomechanics Lab at the
Human Mobility Research Centre (HMRC) work on a
shoulder simulator.
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(ORF-RE), the Canada Foundation for
Innovation (CFI), the Social Sciences and
Humanities Research Council of Canada
(SSHRC), and Ontario’s Early Researcher
Awards program (ERA).

FIGURE 26. A final-year design team in Mechanical
and Materials Engineering prepares a prototype
child-sized prosthetic foot. The team works with
Queen’s professors as part of an international
consortium providing high-performance devices for
developing and post-conflict regions.

The Biomedical and Intelligent Systems Group
The Biomedical and Intelligent

autonomous and semi-autonomous

With the advent of fast computing and

Systems Group in the Department of

navigation of off-road and urban vehicles

inexpensive hardware technologies, the

Electrical and Computer Engineering

(see Figure 27); and ambient sensing

group is poised to further its research

utilizes state-of-the-art robotic, imaging,

and smart environments for safe driving

in applied intelligent machines, human

and sensory systems as well as a wide

and the development of energy-efficient

sensing, and assistive technologies.

array of technological advancements

buildings.

in signal processing, controls, machine
learning, and analytics to lead innovative
research in the areas of intelligent and
autonomous systems, and biomedicine
and biomedical engineering.

The research excellence of the group

The group’s research in biomedicine

has been recognized at the national and

and biomedical engineering includes:

international levels. Members include a

machine learning and modelling

fellow of the Institute of Electrical and

techniques using big data for predicting

Electronics Engineers (IEEE), an associate

treatment response, clinical outcome,

editor of IEEE Transactions on Haptics, and
a registered IEEE distinguished lecturer.
Researchers have also served on major
granting program committees, such as
the Natural Sciences and Engineering
Research Council of Canada’s (NSERC)
Discovery Grants Program. They have
also organized prominent conferences,
including the Artificial Intelligence/
Graphics Interface/Computer and Robot
Vision Conference (AI-GI-CRV), the
International Conference on Intelligent
Robots and Systems (IROS), and the
Robotics and Control Symposium of the
IEEE Canadian Conference on Electrical
and Computer Engineering (CCECE).

FIGURE 27. Researchers work on innovative mobile robot designs
and algorithms.
Their research in intelligent and
autonomous systems focuses on the
application of discrete event systems for
the autonomous control of multi-agent
systems; computer vision for object
recognition, pose determination, tracking
of free-flying satellites in space, and for
automated analyses of urban scenes;

and cancer survival; the use of robotic
technology for the tele-rehabilitation
of stroke patients; robotic medical
simulators for competency-based
training; and the use of biosensory
signals to study body posture for load
analysis and human performance.
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THEME FOUR
Advanced materials, structures, and manufacturing

The manufacturing and construction

Materials Engineering, to innovative

design”) and two others under theme five

sectors are essential pillars of Ontario’s

building materials and structures

(“Alternative energy solutions and energy

economy and workforce. To remain

research in the Department of Civil

policy” and “Cleantech”). To support these

competitive, both sectors benefit

Engineering, to the design of new

strategically important research areas,

from innovative new materials and

polymers and biosensors in the

Queen’s has made significant investments

processes developed by researchers

Department of Chemical Engineering.

across disciplines and Faculties in state-

under this theme. Interests range from

This research aligns with multiple sub-

of-the-art facilities, including the Reactor

nuclear materials, industrial design, and

themes of the Queen’s Strategic Research

Materials Testing Laboratory (RMTL),

manufacturing automation research

Plan, including one under theme six

NanoFabrication Kingston (NFK), and the

in the Department of Mechanical and

(“Materials discovery and molecular

Rolling Load Simulator (ROLLS).

Keywords: additive manufacturing; advanced manufacturing; microfluidics; colloids; nuclear materials; fibre-reinforced polymers;
bio-based construction materials; ultra-high performance concrete; macromolecular processing
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The Materials Group
The Materials Group within the

world. The research program

Department of Mechanical and Materials

investigates materials

Engineering studies the processing,

presently used within existing

structure, and properties of a wide range

nuclear reactors as well

of advanced metal alloy systems used

as the development and

in industry (e.g., nuclear, automotive,

optimization of new materials

aerospace), and conducts fundamental

for both existing and new

research into material behaviour.

reactor designs.

The group’s expertise in material

An existing and emerging

characterization is increasingly

strength within Mechanical

recognized internationally as a leader

and Materials Engineering

in Advanced Nuclear Materials, as

and the RMTL is the

evidenced by a large (~$18M) CFI/ORF/

infrastructure and know-

Queen’s investment to create the Reactor

how for advanced materials

Materials Testing Laboratory (RMTL).

characterization techniques

RMTL is a world-class facility (Figures 28

essential for research in nuclear

synergy with experimental efforts,

to 30) used by a Tier I Canada Research

materials, materials for automotive and

Queen’s expertise includes state-of-the-

Chair who is also an NSERC Senior

aerospace applications, and advanced

art computer simulations that leverage

Industry Research Chair, as well three new

manufacturing techniques (e.g., additive

its supercomputing infrastructure. In

faculty hires.

manufacturing). This strength will grow

addition to the simulation of advanced

The goal of this group is for Queen’s

with the addition of new equipment

materials for nuclear power, these

that will establish novel, high-demand

computational capabilities include other

characterization capabilities, and through

advanced structural materials, such as

the group’s collaborations with largescale

next-generation mortars and cements,

facilities developing cutting-edge

advanced high-strength automotive

technologies for probing materials. In

steels, and lightweight aerospace alloys.

to grow from being arguably the
leading academic institution for nuclear
materials research in Canada to being
one of the top three nuclear materials
research academic institutions in the

FIGURE 29. A researcher loads a target sample into
the temperature-controlled chamber of the RMTL
accelerator.

FIGURE 28. A researcher in RMTL explains the
workings of the accelerator injector system. The
accelerator can deliver hydrogen ions (protons)
or helium ions (alpha particles).

FIGURE 30. A researcher examines the microstructure
of samples after ion irradiation using the RMTL
transmission electron microscope.
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The Structures Group
The Structures Group in the Department
of Civil Engineering focuses on research in
the areas of novel and sustainable materials
and systems for new construction and
the retrofitting of existing structures. The
performance of structures under extreme
low and high temperatures and in fires, are
other areas of focus.
Research on novel materials and systems
includes applications of Fibre Reinforced
Polymer (FRP) reinforcements in new
buildings and bridges. Group members
are international leaders in stay-inplace structural formwork for concrete
construction, as well as the repair and
strengthening of existing structures using

FIGURE 31. The Ultra-High Performance Concrete (UHPC) of this insulated
wall for an energy-efficient building shows remarkable flexibility.
buildings, bridges, and buried pipes.
The structures laboratory is equipped with
state-of-the-art testing facilities, including
the only Rolling Load Simulator (ROLLS)
for testing highway bridges in Canada
(see Figures 33 and 34) and largescale
environmental chambers. The ROLLS is able
to simulate heavy truck cyclic loading up

externally bonded sheets and plates,

level of realism. The group conducts many
of these research projects in collaboration
with industrial and government partners,
including the Ministry of Transportation

teams in Canada. Within their ranks are a

Performance Concrete (UHPC) (see Figure

Canada Research Chair, who is currently

31) and straw bale construction for energy

the Donald and Sarah Munro Chair in

efficient buildings, recycled aggregate-

Engineering and Applied Science; and an

concrete, timber structures with novel

editor and associate editors of journals

connections (see Figure 32), and bio-based

that include the Canadian Journal of Civil

FRPs with natural fibres (e.g., flax) and bio-

Engineering and the American Society of

resins.

Civil Engineers’ (ASCE) Journal of Composites

The group is a Canadian leader and has

for Construction. The group has fellows of

been internationally recognized in the

various societies, such as the Canadian

area of FRP-reinforced structures under

Society for Civil Engineering (CSCE), the

extreme temperatures, and has collaborated

Canadian Academy of Engineering (CAE),

closely with the National Research Council

the Engineering Institute of Canada (EIC),

of Canada (NRC) to better understand the

the American Concrete Institute (ACI), and

performance of concrete structures in fires.

the ASCE. The group has also received a

Other research focuses on the Structural
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of bridges to be conducted with a new

The group is one of the strongest structures

sandwich panels made of Ultra-High

for estimating stresses and deflections in

enables world-class research on the fatigue

Bombardier Transportation.

materials also includes insulated concrete

correlation. This is leading to new methods

at speeds of up to 6 metres per second. This

Prestressed Concrete Institute (CPCI), and

Their research on novel and sustainable

using fibre optic sensors and digital image

simulator’s two full-size dual tires moving

of Ontario (MTO), the Canadian Precast/

including a pioneered prestressed system.

Health Monitoring (SHM) of structures

to 250 kilonewtons on a bridge, with the

number of major grants, including a $3.5

FIGURE 32. A researcher tests a
new connection design for glued
laminated timber (glulam) for
seismic resistance.

million Canada Foundation for Innovation
(CFI) grant, which led to the development
of the ROLLS; a Natural Sciences and
Engineering Research Council of Canada

(NSERC) Collaborative Research and
Training Experience (CREATE) grant for
Sustainable Engineering in Remote Areas
(SERA); and two Ontario Early Researcher
Awards (ERAs).

FIGURE 33. Researchers and students at the unveiling of the
Rolling Load Simulator (ROLLS)

FIGURE 34. A researcher tests a full-scale bridge girder
using the Rolling Load Simulator (ROLLS).
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The Design, Mechatronics, and Manufacturing Group
The Design, Mechatronics, and

safety. The complementary application

Another area of existing and emerging

Manufacturing Group within the

of a Design for Additive Manufacturing

strength involves automatic control,

Department of Mechanical and Materials

(DfAM) approach (see Figures 35 and 36)

machine vision, and robotics. This

Engineering encompasses a wide range of

enables further improvements through

research has automation applications for

research expertise.

part consolidation, optimization of AM

manufacturing processes (see Figure 37),

performance measures (e.g., the number of

the navigation of autonomous mobile

support structures, ease of their removal),

robots, and the development of personal

and time savings associated with product

ambulatory robot companions. Researchers

development. The success of this research

in these fields interact with collaborators

program has attracted over $3 million of

from theme one (“Intelligent systems and

competitive industry and government

ICT”) and are active members of Ingenuity

funding over the past two years.

Labs.

Research in machine health monitoring

Members include fellows of Engineers

combines intelligent sensor-based

Canada, the Engineering Institute of

monitoring, diagnostics, and prognostics

Canada (EIC), and the Canadian Society

to enhance machinery performance and

of Mechanical Engineers (CSME), as well

reliability throughout a system’s useful

as associate editors of Mechanism and

FIGURE 35. A researcher designs a part
for Design for Additive Manufacturing
(DfAM) by using topology optimization
for weight minimization and
performance maximization.

life, which is of great value to a number

Machine Theory and the American Society

One area of study involves the

of industries. Artificial neural networks

of Mechanical Engineers’ (ASME) Journal

development of multi-disciplinary systems

are applied to effectively bridge the data-

of Mechanisms and Robotics. The group’s

design and topology optimization

driven and physics-based analysis domains.

research is supported by substantial

methodologies, allowing designers to

The group’s related expertise in the use of

funding from leading industrial partners,

produce performance-driven concepts

structural dynamic analysis for vibration

such as Bombardier, GM Canada, Magna,

and obtain valuable component insights,

and noise reduction adds to their strength

and Pratt & Whitney.

such as optimum material configuration

in design optimization for automotive and

and composition. These tools have been

aerospace structures, as well as biomedical

successfully used to reduce the weight

devices such as magnetic resonance imaging

of various vehicle and aircraft structures

(MRI) scanners.

without compromising passenger
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FIGURE 36. Researchers examine a 3D printed
prototype as part of validating a Design for
Additive Manufacturing (DfAM).

FIGURE 37. A robot sands a wooden bowl with high
precision using an intelligent control system.

Microfluidics, Interfaces, and Electrochemical Engineering Group
Researchers in the Microfluidics,

interfacial and transport phenomena

electrically conductive graphene/polymer

Interfaces, and Electrochemical

(see Figure 38). Their specific research

composites, the formulation of graphene

Engineering Group in the Department

areas include nanohole arrays, portable

inks, the printing of electrochemical

of Chemical Engineering focus on

sensors, miniaturized energy storage

energy devices (supercapacitors, battery

the development of nanostructured

applications (micro-batteries), and

components), and graphene-based

biosensors, as well as lab-on-a-chip and

directed nanoparticle assembly into

sensors. Members are also developing

electrochemical devices. The group’s

functional structures and devices.

scalable, “top-down” applications for the

major research strengths include

Emerging strengths include graphene-

production of graphene through graphite

microfluidics, electrokinetics, nano-

based technologies and applications,

exfoliation (see Figure 39).

plasmonics, electrochemistry, and

such as super-hydrophobic coatings,

The recently formed Graphene Integrated Functional Technologies
(GIFT) Research Cluster has begun developing autonomous,
graphene-based, wearable sensors and related technologies.
Additionally, the newly established QuSENS Lab (see Figure 40)
focuses on the development of nano-plasmonic sensors and
related sensing applications, capitalizing on the group’s expertise
in electrokinetics, nano-structured plasmonic surfaces, optics, and
Raman spectroscopy.
Research is supported through funds from the FEAS Dean’s Research
Fund, two Ontario Early Researcher Awards (ERA), the Natural
Sciences and Engineering Research Council of Canada (NSERC), the
Ontario Centres of Excellence (OCE), Mitacs, and industry (DuPont
Canada, Spectra Plasmonics, Grafoid, Alcereco, Eagle Graphite,

FIGURE 38. Researchers integrate plasmonic
nanostructures into microfluidic systems to create
powerful and fully-integrated biosensing platforms.

Avonex, and others).

FIGURE 39. The Graphene Integrated Functional
Technologies (GIFT) Research Cluster develops scalable,
industrially relevant methods to produce graphene
nanoplatelets.

FIGURE 40. Researchers in Chemical Engineering’s
QuSENS Lab test a microfluidic diagnostic device for the
screening of illicit drugs.
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THEME FOUR
Advanced materials, structures, and manufacturing

Macromolecular Processing and Engineering
The Macromolecular Processing and
Engineering Unit in the Department
of Chemical Engineering has one of the
largest polymer engineering groups
in the world. Their research expertise
spans the entire range of polymer
science and engineering, from polymer
reaction chemistry and engineering, to
the chemical modification of polymers,
processing and rheology, and polymer
nanocomposites (see Figure 41).
Existing strengths include polymer
reaction engineering, the mathematical
modelling of polymer processes,
determining polymerization kinetics and
mechanisms (see Figure 42), the chemical
modification of polymers (reactive
extrusion chemistry and techniques, in
particular), and understanding polymer
rheology with respect to its role in
plastics processing.

Figure 41. Starch nanoparticles are modified to be renewably-sourced,
biodegradable replacements for conventional petroleum-based polymers.
Members of the group include the

editor-in-chief of Physics of Fluids, and an

current and a former president of the

editor of International Polymer Processing.

Canadian Society of Rheology (CSR), the

Group members have also received a
number of awards, including a Syncrude
Canada Innovation Award, a Premier’s
Research Excellence Award (PREA), a
Professional Engineers Ontario (PEO)
Medal for Research and Development,
and the Morand Lambla Award of the
Polymer Processing Society (PPS). The
group also includes a fellow of the
Canadian Academy of Engineering (CAE),
two current research chairs and a former
Ontario Research Chair, and is funded by
a large number of industrial sponsors and
research grants.

Figure 42. Researchers have developed specialized techniques
to measure and model the kinetics of existing and emerging
polymerization processes and products, with a focus on increased
efficiency and reduced energy consumption.
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Biopropulsion, Biomimicry, and Bioinspiration Group
The Biopropulsion, Biomimicry, and
Bioinspiration Group was founded
by faculty members from the Queen’s
Department of Mechanical and Materials
Engineering, and includes researchers
from several universities with diverse
expertise.
Comparisons are frequently made
between engineered and natural designs.
Engineers optimize complex systems
and often borrow from nature at the
level of a specific organism (biomimicry).
Meanwhile, evolutionary biologists
work to understand how nature shapes
various organisms to maximize their
chance of survival within a given
environment. An integrated approach
to simultaneously working on natural
and engineering design problems is
expected to provide new insights into

FIGURE 43. A researcher uses high-speed laser and camera technology in
the large Optical Towing Tank for Energetics Research facility
(OTTER Lab) to study the efficiency and maneuverability of both natural
and bioinspired flying and swimming systems.

evolution by natural selection, while

— the ability to outmaneuver any

Canada. The group’s existing strengths

revolutionizing the engineering approach

engineered vehicle in the air, land, or sea.

include fluid-structure interaction and

to design optimization (see Figure 43).

By combining expertise and these new

unsteady aero and hydrodynamics;

For example, nature makes solutions

approaches, biologists and engineers

design optimization; biomechanics,

that are just good enough to allow an

have the potential to simultaneously

robotics, and energetics; and biology

organism to pass on its genes to the

gain insight into evolutionary processes

fluids.

next generation, rather than optimal in

and further develop approaches in

the engineering sense. However, nature

evolutionary medicine, as well as multi-

generates species that demonstrate

mission optimization techniques for

plasticity (real-time adaptation to new

engineering, and in the design of future,

environments and pressures), the ability

unconventional autonomous vehicles.

to sustain considerable damage, the

This initiative has the potential to bring

ability to transition between disparate

together researchers within the FEAS,

environments, and — at small scales

across the university, and throughout

The FEAS members of this group
collaborate with and are funded by
a broad range of partners, including
industry, the North Atlantic Treaty
Organization (NATO), the United States
Office of Naval Research, the United
States Air Force, and the Royal Ontario
Museum (ROM).
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THEME FIVE
Power, energy, and fluid systems

The availability of clean and cost-effective

Research (ePOWER). This centre is an

Researchers in the Fluids Group of

energy is of critical concern to Canada

integral part of a larger cluster of clean

Mechanical and Materials Engineering

and the world. The theme of energy falls

energy research within Queen’s, and is

design more effective turbines for wind

under the Queen’s Strategic Research

well equipped to provide leadership

and hydro power, and increase energy

Plan’s theme five (“Sustainability,

in emerging applications of power

efficiency in the transportation sector

environment, and resources”), and

electronics in smart-grids, energy storage,

by improving the aerodynamics of

specifically the sub-theme “Alternative

and electric vehicles.

airplanes and fuel combustion in motors.

Research at ePOWER is complemented

Research is facilitated by the Optical

energy solutions and energy policy,”
which has significant relevance within the
FEAS.

by the Department of Mechanical and
Materials Engineering’s Solar Calorimetry

Much of the power research carried out

Lab, where researchers develop high-

in this area occurs within the Centre

performance alternative energy systems

for Energy and Power Electronics

with a particular focus on solar energy.

Keywords: power electronics; alternative energy; fluids; aerodynamic; hydrodynamics
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Towing Tank for Energetics Research
(OTTER Lab), a unique experimental
facility for investigating unsteady flows in
aerodynamics and hydrodynamics.

Queen’s Centre for Energy and Power Electronics Research (ePOWER)
The Queen’s Centre for Energy and
Power Electronics Research (ePOWER)
in the Department of Electrical and
Computer Engineering brings together
academic and industrial researchers to
develop a broad range of applications
and expertise in the field of clean energy
(see Figures 44 and 45). The centre
includes a number of state-of-the-art
power electronics labs to advance
discovery.
In the past 10 years, faculty members
have supervised over 150 graduate
students, postdoctoral fellows, visiting
researchers, engineers, and staff. Over
620 publications have been produced, as
well as 78 issued and 47 pending patents,

FIGURE 44. A researcher works on wind energy conversion systems.
162 refereed journal and 332 refereed

standards committees, general and

conference papers, and two books. Two

technical conference chairs, journal

spinoff companies, CHiL and Sparq, were

editorships, and as vice president of the

founded here.

society. They have been invited to speak

ePOWER faculty have been honoured

at more than 20 conferences around the

with numerous awards, including a Tier

world and collaborate internationally

1 Canada Research Chair and Institute

with numerous academic partners.

of Electrical and Electronics Engineers

Funding of more than $16 million has

(IEEE) Field and Society Awards.

supported the research enterprise at

Collectively, they have been awarded

ePOWER, and the centre continues to

eight fellowships, from IEEE, the Canadian

enjoy sustained research funding of over

Academy of Engineering (CAE), the

$8 million for the next five years.

Engineering Institute of Canada (EIC),
the Royal Society of Canada (RSC), and
the Ford Foundation, as well as a Senior
Natural Sciences and Engineering
Research Council of Canada (NSERC)
Industrial Fellowship. Faculty are also
providing leadership at the IEEE through
their participation in fellowships, awards,

FIGURE 45. A researcher develops a
DC-DC converter.
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THEME FIVE
Power, energy, and fluid systems

Fluids Group
Researchers in the Fluids Group of the

Energy Mobility (HEMo) Lab, where novel

departments of Civil Engineering and

particle-laden flow batteries are imaged

Mechanical and Materials Engineering

using laser and ultrasound techniques

investigate the underlying physical

(see Figure 48).

principles of complex systems and

Members of this group include an

develop improved models for renewable-

associate fellow of the American Institute

energy applications and for sustainable

of Aeronautics and Astronautics (AIAA)

energy use (see Figure 46).
One component of this research is
the study of turbulent flows on rough
surfaces, which can be applied to
hydroelectric power turbines and aircraft
propulsion turbines. Another major
research theme is the characterization
of unsteady aerodynamic and
hydrodynamic loadings for largescale
wind and hydroelectric/tidal systems.
A unique experimental facility known
as the OTTER Lab (Optical Towing
Tank for Energetics Research) enables

FIGURE 46. A researcher studies
effusion cooling using a highresolution thermal imager. Effusion
cooling is used in the combustors of
modern gas turbine engines.
largescale testing of aerodynamic
and hydrodynamic flows using highspeed laser and camera systems (see
Figure 47). These studies, supported by
the Canadian renewable energy and
aerospace industries, include fluidstructure interactions of rotor systems,
bio-inspired solutions for flexible
blades, and novel energy-harvesting
approaches. Applications for smallscale and off-grid systems are equally
important in the context of intermittent
energy production and energy storage,
particularly for northern communities.
In particular, low-inertia rotors and novel

and fellows of the American Physical
Society (APS), the American Society
of Mechanical Engineers (ASME), the
Royal Society of Canada (RSC), the
Engineering Institute of Canada (EIC), and
the Canadian Academy of Engineering
(CAE). The group also includes the
Canada Research Chair in Turbulence
Simulation and Modelling, the HPCVLSun Microsystems Chair in Computational
Science and Engineering, as well as
the editor-in-chief of the International
Journal of Heat and Fluid Flow. Members
have been awarded the Jules Stachiewicz
Medal, a CANCAM Award, an Ontario
Early Researcher Award (ERA), a Natural
Sciences and Engineering Research
Council of Canada (NSERC) Discovery
Accelerator Supplement, and a Discover
Magazine Award for Technical Innovation.

flow-battery technologies are being
developed in the Hemodynamics and

FIGURE 47. A 3D-printed test
article is pulled through the
15-metre long Optical Towing Tank
for Energetics Research (OTTER)
Lab’s optical towing tank while
multiple high-speed cameras
record the flow of dispersed
particles, such as the vortex
above, to determine the shape’s
aerodynamics.
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FIGURE 48. Researchers in the Hemodynamics and Energy Mobility
(HEMo) Lab use laser-based experimental techniques to study mixing
in confined, pulsatile flows laden with solid suspensions such as human
blood. The improved understanding of these complex flows has also
inspired a new class of flow batteries.

The Solar Calorimetry Laboratory (SCL)

Figure 49. The Ecological Home (aka ECHO), team Ontario’s award-winning entry to the 2013
United States Department of Energy’s Solar Decathlon.
The Solar Calorimetry Laboratory

systems. For example, SCL-developed

to the US DOE Solar Decathlon for the

(SCL) within the Department of

technology formed an integral part of the

development of advanced solar-powered

Mechanical and Materials Engineering

internationally-acclaimed Drake Landing

homes. A unique feature of the “ECHO”

carries out leading-edge research on

Solar Community in Alberta, Canada.

competition home (see Figure 49) was

renewable and alternative energy

Recent research has focused on the

a solar-boosted heat-pump system that

systems in collaboration with industry

optimization of combined photovoltaic

efficiently supplied the building’s heating

and government. Researchers from the

and solar thermal panels (PVT Panels) to

and cooling requirements. ECHO is

SCL have participated in national and

improve energy and cost performance.

permanently located at Queen’s and will

international collaborations to study

The SCL also played a significant role in

be available as a test bed laboratory for

new high-performance building energy

Team Ontario’s award-winning 2013 entry

new energy technologies.
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Engineering education research
In addition to the technical research

Educator Award. A faculty researcher

journals, including the European Journal

conducted under the five themes

currently holds the DuPont Canada Chair

of Engineering Education, the Australasian

explored in this guide, FEAS researchers

in Engineering Education Research and

Journal of Engineering Education,

lead engineering education research

Development, and another has been

Assessment and Evaluation in Higher

in interdisciplinary teaching, group

a Natural Sciences and Engineering

Education, Canadian Public Policy, and

dynamics, student evaluations of

Research Council of Canada (NSERC) Chair

the Canadian Journal for Scholarship of

teaching, women in engineering,

in Design Engineering. One member

Teaching and Learning.

creativity, engineering in K-12 education,

has been president of the Canadian

educational technology, post-secondary

Engineering Education Association

transfer, and performance assessment.

(CEEA).

FEAS engineering education researchers

Members of this group have also been

Canada (SSHRC), the Ontario Council

have received a number of accolades

active with and have presented at

on Articulation and Transfer (ONCAT),

for their work, including the Institute

international and national engineering

the Higher Education Quality Council of

of Electrical and Electronics Engineers

education conferences. They have

Ontario (HEQCO), institutional grants, and

(IEEE) Canada Outstanding Engineering

published in a number of academic

an endowed chair from DuPont Canada.

The group’s activities have been
funded by NSERC, the Social Sciences
and Humanities Research Council of

Explore, decode and reframe: a strategic plan for what can be
The Faculty of Engineering and

inclusive approach to collaboration.

level and positioning us as one of the

Applied Science is at the forefront of

Along with attracting trailblazing

top five engineering research-intensive

engineering research, both nationally

research faculty, we intend to recruit

universities in the country.

and internationally. Our researchers

the most talented graduate students

are committed to tackling the grand

nationally and internationally, and build

challenges for engineering, blending

graduate training in key and emerging

curiosity with a cross-disciplinary

areas of research strength. These efforts

approach to find solutions for the 21st

will be informed by the firm commitment

century and beyond. We now have an

of FEAS to advance equity, diversity and

unprecedented opportunity to further

inclusion in research and innovation

strengthen our expertise and reach by

across our faculty. As we continue

strategically identifying select areas of

to strengthen our connections with

growth as demonstrated by the themes

government and industry, we will foster

presented in this compendium.

new interdisciplinary collaborations

Our Strategic Research Plan will

and partnerships to maintain research

outline several new initiatives aimed
at intensifying our research agenda,
employing a multidisciplinary lens that
supports an equitable, diverse and
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infrastructure and research funding
levels. Over the next five years, we
will continue to build on the strong
reputation of Queen’s and our faculty,
taking our research profile to the next

It has been 125 years since the Faculty
of Engineering and Applied Science was
founded. From humble beginnings in
1893 as a school for mining, chemistry,
and mineralogy, the Faculty has
grown to become a global leader in
groundbreaking research, transforming
lives and exploring new frontiers as our
knowledge grows. Now, we are ready
to take the next step to eliminate the
gap between what is and what can be.
Together, we are boldly creating a better
world for all.
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APPENDIX

Our Researchers
Our multidisciplinary research teams

they are focused on solutions for our

associated with each of our research

support Queen’s innovation agenda

most pressing problems, and mentoring

themes, including their research group(s),

and collaborate within the Faculty,

the next generation of explorers.

keywords describing their specific

This Appendix provides detailed

areas of research, and their contact

across campus and around the world.
Recognized as leaders in their disciplines,

information about FEAS faculty members

information.

Name

Department

Email

Amsden, Brian

Chemical Engineering

amsden@queensu.ca

Barz, Dominik

Chemical Engineering

barzd@queensu.ca

Cunningham, Michael

Chemical Engineering

michael.cunningham@queensu.ca

Daugulis, Andrew (Emeritus)

Chemical Engineering

andrew.daugulis@queensu.ca

Dinh, Cao Thang

Chemical Engineering

caothang.dinh@queensu.ca

Chemical Engineering
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Research Theme(s)

Biomedical, Biomechancial,
and Bioengineering; Advanced
Materials, Structures and
Manufacturing

Advanced Materials, Structures
and Manufacturing; Natural
Resources and the Environment

Natural Resources and the
Environment; Advanced
Materials, Structures and
Manufacturing;

Advanced Materials, Structures
and Manufacturing

Natural Resources and the
Environment

Research group(s)

Research Keywords

Biomedical engineering;
Macromolecular Processing and
Engineering

Controlled Drug Delivery
Polymer Biomaterials
Tissue Engineering
Regenerative Medicine

Microfluidics, Interfaces and
Electrochemical Engineering;
Green Engineering;

Electrochemical Engineering
Electrokinetic Phenomena
Interface Phenomena
Transport Phenomena
Supercapacitors
Batteries

Green Engineering;
Macromolecular Processing and
Engineering

Polymers
Polymer Colloids
Nanoparticles
Sustainability
Green Chemistry
Nanocellulose
Carbon Dioxide Switchable Polymers

Macromolecular Processing and
Engineering

Environmental Biotechnology
Bioresource Engineering
Cell Culture Engineering
Industrial Bioprocesssing

Green Engineering

Renewable Energy
Sustainable Fuels and Chemicals
Electrochemical Engineering
CO2 Utilization
Catalysis
Nanomaterials
Sustainability
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Name

Department

Email

Docoslis, Aristides

Chemical Engineering

docoslis@queensu.ca

Escobedo, Carlos

Chemical Engineering

ce32@queensu.ca

Fitzpatrick, Lindsay

Chemical Engineering

lindsay.fitzpatrick@queensu.ca

Giacomin, Jeffrey

Chemical Engineering

giacomin@queensu.ca

Guay, Martin

Chemical Engineering

guaym@queensu.ca

Harris, Tom

Chemical Engineering

thomas.harris@queensu.ca

Hudon, Nicolas

Chemical Engineering

nicolas.hudon@queensu.ca

Chemical Engineering
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Research Theme(s)

Research group(s)

Research Keywords

Microfluidics, Interfaces and
Electrochemical Engineering;

(Bio)chemical Sensors
Portable Diagnostic Devices
Graphene-based Wearable Sensors and Technologies
Electrically and Thermally Conducting Polymer
Nanocomposites
Applied Colloid and Interface Science
Particle Electrokinetics
Raman Spectroscopy

Microfluidics, Interfaces and
Electrochemical Engineering

Biosensors
Metallic Nanostructures
Lab-on-a-Chip
Microfluidics
Single Cell Studies

Biomedical engineering

Biomaterial Host Response
Macrophage
Inflammation
Pattern Recognition Receptors
Foreign Body Reaction

Macromolecular Processing and
Engineering

Rheology
Polymer Dynamics and Processing
Fluid Physics
Transport Phenomena

Intelligent Systems, Information
and Communications
Technology

Process Analytics, Optimization
and Control

Non-linear Predictive Control
Geometric Control
Adaptive Control
Extremum Seeking Control (ESC)
Observation and Adaptation in Non-linear Systems
Applied Statistics

Intelligent Systems, Information
and Communications
Technology

Process Analytics, Optimization
and Control

Uncertainty and Sensitivity Analysis in Systems
Analysis
Design of Experiments on Oriented Surfaces
Nonlinear Estimation and Parameter Uncertainty

Intelligent Systems, Information
and Communications
Technology

Process Analytics, Optimization
and Control

Nonlinear Control
Thermodynamics and Systems Theory
Physics-based Modelling
Systems Analysis

Advanced Materials, Structures
and Manufacturing

Advanced Materials, Structures
and Manufacturing

Biomedical, Biomechancial, and
Bioengineering

Advanced Materials, Structures
and Manufacturing
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Name

Department

Email

Hungler, Paul

Chemical Engineering

paul.hungler@queensu.ca

Hutchinson, Robin

Chemical Engineering

robin.hutchinson@queensu.ca

Kontopoulou, Marianna

Chemical Engineering

kontopm@queensu.ca

Li, Xiang

Chemical Engineering

xiang.li@queensu.ca

McAuley, Kim

Chemical Engineering

mcauleyk@queensu.ca

McLellan, James

Chemical Engineering

james.mclellan@queensu.ca

Meunier, Louise

Chemical Engineering

louise.meunier@queensu.ca

Chemical Engineering

43

Research Theme(s)

Engineering Education
Research; Intelligent
Systems, Information and
Communications Technology

Advanced Materials, Structures
and Manufacturing

Advanced Materials, Structures
and Manufacturing; Natural
Resources and the Environment

Intelligent Systems, Information
and Communications
Technology

Intelligent Systems, Information
and Communications
Technology; Advanced
Materials, Structures and
Manufacturing;

Intelligent Systems, Information
and Communications
Technology

Natural Resources and the
Environment

Research group(s)

Research Keywords

Engineering Education Research

Virtual Reality
Augmented Reality
Medical Simulation
Artificial Intelligence
Machine Learning
Dynamic Simulation
Engineering Education

Macromolecular Processing and
Engineering

Polymer Reaction Engineering
Radical Polymerization Kinetics
Modeling and Simulation
Acrylic Resins
Automotive Coatings
Pulsed Laser Polymerization
Water-Soluble Polymers

Macromolecular Processing and
Engineering; Green Engineering

Thermoplastics
Nanocomposites
Blends
Foams
Graphene-based Functional Materials
Biopolymers
Additive Manufacturing
Rheology
Processing

Process Analytics, Optimization
and Control

Energy Systems Engineering
Water Network Design and Operation
Mixed-integer Nonlinear Programming
Optimization under Uncertainty
Large-scale Optimization

Process Analytics, Optimization
and Control; Macromolecular
Processing and Engineering

Mathematical Modeling
Parameter Estimation
Model Prediction Uncertainty
Model-based Design of Experiments
Model-based Monitoring and Control
Polymer Reaction Engineering

Process Analytics, Optimization
and Control

Statistical Model Building and Machine Learning
Systems and Design Thinking
Innovation/Entrepreneurship Ecosystems
Circular Economy
Innovation/Entrepreneurship/Intrapreneurship
Education and Knowledge Mobilization

Green Engineering

Bioaccessibility
Contaminant Toxicity in Water and Soils
Computational Fluid Dynamics
Environmental and Human Health Risk Assessments
Microplastics
Mine Waste
Hexavalent Chromium
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Name

Department

Email

Parent, Scott

Chemical Engineering

scott.parent@queensu.ca

Peppley, Brant

Chemical Engineering

peppley@queensu.ca

Ramsay, Juliana

Chemical Engineering

juliana.ramsay@queensu.ca

Wells, Laura

Chemical Engineering

laura.wells@queensu.ca

Woodhouse, Kimberly

Chemical Engineering

kim.woodhouse@queensu.ca

Yang, Laurence

Chemical Engineering

laurence.yang@queensu.ca

Chemical Engineering
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Research Theme(s)

Research group(s)

Research Keywords

Macromolecular Processing and
Engineering

Chemical Modification of Polymers
Peroxide-Initiated Graft Modification of Polyolefins
Advanced Polymer Composites
Structure/Property in Ionomeric Materials
Elastomer Derivatives

Natural Resources and the
Environment

Green Engineering

Advanced Power Sources
Fuel Cells
Hydrogen Energy
Electrolysis
Electro-catalysis
Heterogeneous Catalysis
Chemical Reactor Engineering
Steam Reforming

Natural Resources and the
Environment

Green Engineering

Bioremediation
Fermentation
Pollution Treatment

Advanced Materials, Structures
and Manufacturing

Biomedical, Biomechancial, and
Bioengineering

Biomedical, Biomechancial, and
Bioengineering

Biomedical, Biomechancial, and
Bioengineering

Biomedical engineering

Responsive and Instructive Polymers
Smart Drug Delivery for Opthalmic Applications
Cell/material Interactions

Biomedical engineering

Engineering Education
Soft Tissue Engineering
Regenerative Medicine
Biomimetic Materials

Biomedical Engineering

Systems Biology
Computational Biology
Cell Metabolism
Omics Analysis
Numerical Optimization
Data Mining
Machine Learning
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Name

Department

Email

Abdelaal, Fady Badran

Civil Engineering

afma@queensu.ca

Anderson, Bruce (Emeritus)

Civil Engineering

bruce.anderson@queensu.ca

Boegman, Leon

Civil Engineering

leon.boegman@queensu.ca

Brachman, Richard

Civil Engineering

richard.brachman@queensu.ca

Champagne, Pascale

Civil Engineering

pascale.champagne@queensu.ca

da Silva, Ana Maria

Civil Engineering

anamaria.dasilva@queensu.ca

Fam, Amir

Civil Engineering

amir.fam@queensu.ca

Civil Engineering
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Research Theme(s)

Research group(s)

Research Keywords

Geotechnical and
Geoenvironmental

Geosynthetics
Performance of Barrier Systems
Polymeric Geomembranes
Bituminous Geomembranes
Interface Shear Properties of Geosynthetics

Environmental; Hydrotechnical

Sustainable Stormwater Management
Green Infrastructure
Low Impact Development
Decentralized Wastewater Treatment
Watershed Control of Harmful Algae

Natural Resources and the
Environment

Hydrotechnical

Lake Hydrodynamics
Physical Limnology
Water Quality Modelling
Water Waves
Coastal Engineering
Fish Habitat
Harmful Algae Blooms

Natural Resources and the
Environment; Advanced
Materials, Structures and
Manufacturing

Geotechnical and
Geoenvironmental

Geosynthetic LinersCC
Environmental Containment
Waste Disposal
Soil Structure Interaction

Environmental; Green Engineering

Wastewater Treatment
Bioresources and Biofuels
Resource Recovery
Algae
Renewable Polymers
Biological and Passive Treatment
Bioproducts and Bioenergy

Hydrotechnical

Mechanical Structure of River Flows
River bed- and Plan-forms
Analysis of Meandering Rivers
River Morphological Response
Design of Stable Channels
River Re-naturalization
Local Scour

Structures

Reinforced & prestressed concrete
Fibre reinforced polymers
Stay-inplace structural formwork
Concrete-filled tubes
Sandwich structures
Ultra high performance concrete
Rolling loading on bridges in the lab
Structures in harsh environments

Natural Resources and the
Environment

Natural Resources and the
Environment

Natural Resources and the
Environment

Natural Resources and the
Environment

Advanced Materials, Structures
and Manufacturing
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Name

Department

Email

Filion, Yves

Civil Engineering

yves.filion@queensu.ca

Genikomsou, Aikaterini

Civil Engineering

aikaterini.genikomsou@queensu.ca

Green, Mark

Civil Engineering

greenm@queensu.ca

Hoult, Neil

Civil Engineering

neil.hoult@queensu.ca

Kueper, Bernard

Civil Engineering

bernard.kueper@queensu.ca

MacDougall, Colin

Civil Engineering

macdougc@queensu.ca

Moore, Ian

Civil Engineering

ian.moore@queensu.ca

Civil Engineering
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Research Theme(s)

Natural Resources and the
Environment

Advanced Materials, Structures
and Manufacturing

Advanced Materials, Structures
and Manufacturing

Advanced Materials, Structures
and Manufacturing; Intelligent
Systems, Information and
Communications Technology

Natural Resources and the
Environment

Advanced Materials, Structures
and Manufacturing

Natural Resources and the
Environment; Advanced
Materials, Structures and
Manufacturing

Research group(s)

Research Keywords

Environmental; Hydrotechnical

Water Quality
Water Distribution Systems
Attachment and Detachment Processes in Pressurized
Pipes
Energy Use
Sustainability

Structures

Reinforced Concrete
Finite Element Analysis
Experimental Methods
Infrastructure Resilience
Constitutive Modeling

Structures

Fire Engineering
Concrete Structures
Fibre Reinforced Polymers
Sustainable Engineering
High Temperatures
Cold Regions
Indigenous housing

Structures

Testing and Modeling of Reinforced Concrete
Deteriorated Infrastructure Performance
Buried Infrastructure
Structural Monitoring

Environmental

Groundwater
Hydrogeology
Contaminated Site Assessment
Soil and Groundwater Remediation
Per- and Polyfluoroalkyl Substances (PFAS)

Structures

Steel Structures
Timber Construction
Fatigue and Fracture
Sustainable Construction
Natural Building Materials

Geotechnical and
Geoenvironmental; Structures

Geotechnical Engineering
Nonlinear Soil-structure Interaction
Municipal Pipe Infrastructure
Trenchless Technologies
Large-scale Experiments
Culverts
Energy Pipelines
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Email

Mulligan, Ryan Patrick

Civil Engineering

ryan.mulligan@queensu.ca

Mumford, Kevin

Civil Engineering

kevin.mumford@queensu.ca

Novakowski, Kent

Civil Engineering

kent.novakowski@queensu.ca

Payne, Sarah Jane

Civil Engineering

sarahjane.payne@queensu.ca

Rowe, R. Kerry

Civil Engineering

kerry.rowe@queensu.ca

Take, Andy

Civil Engineering

andy.take@queensu.ca

Civil Engineering

51

Research Theme(s)

Natural Resources and the
Environment

Natural Resources and the
Environment

Natural Resources and the
Environment

Natural Resources and the
Environment

Natural Resources and the
Environment; Advanced
Materials, Structures and
Manufacturing

Natural Resources and the
Environment

Research group(s)

Research Keywords

Hydrotechnical

Coastal Engineering
Physical Oceanography
Surface Waves
Nearshore Processes
Hurricanes
Tsunamis
Beaches
Estuaries

Environmental

Environmental Engineering
Groundwater
Remediation Technologies
Multiphase Flow in Porous Media
Mass Transfer
Gas Dynamics
Water-energy Nexus

Environmental

Hydrogeology
Fractured Rock Aquifers
Contaminant Transport
Groundwater Supply
Numerical Modeling
Field Experiments
Groundwater Remediation

Environmental

Drinking Water and Disinfection
Biofilm and Microbial Ecology
Distribution Systems
Premise Plumbing
Lead and Copper Corrosion
Emerging Contaminants
Water Quality Management

Geotechnical and
Geoenvironmental; Environmental

Geoenvironmental Engineering
Geosynthetics
Landfills
Mine Waste
Dam Engineering
Soil Reinforcement
Long-term Performance

Geotechnical and
Geoenvironmental

Progressive Failure of Clay Embankments
Long-term Degradation of Dams
Triggering Mechanisms of Landslides
Tensile Strength of Clay
Field Measurement of Ground Movement
Novel Technology for Matric Suction Measurement
Geotechnical Centrifuge Modelling
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Electrical & Computer Engineering
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Afsahi, Ahmad

Electrical & Computer Engineering

ahmad.afsahi@queensu.ca

Alam, Muhammad Zulfiker

Electrical & Computer Engineering

m.alam@queensu.ca

Bakhshai, Alireza

Electrical & Computer Engineering

alireza.bakhshai@queensu.ca

Blostein, Steven

Electrical & Computer Engineering

steven.blostein@queensu.ca

Cartledge, John Charles
(Emeritus)

Electrical & Computer Engineering

john.cartledge@queensu.ca

Chan, Wai Yip Geoffrey

Electrical & Computer Engineering

chan@queensu.ca

Dean, Thomas

Electrical & Computer Engineering

tom.dean@queensu.ca

Research Theme(s)

Research group(s)

Research Keywords

Computer and Software
Engineering

Heterogeneous and Accelerated Cluster Computing
Communication Runtime and System Software
Parallel Processing and Systems
High-Performance Computing
High-Speed Interconnects and Communication
Subsystems
Parallel Programming Models
High-Performance Communication for Deep Learning
Power-Aware High-Performance Computing

Microelectronics, Electromagnetics
and Photonics

Integrated Optics
Nanophotonics
Plasmonics
Metasurface
Silicon Photonics
Electromagnetics

Centre for Energy and Power
Electronics Research

Distributed Energy
Smart Grid
Microgrids
Control of Power Electronic Devices
High Power Electronics

Communications & Signal
Processing

Multi-input Multi-output (MIMO) Communications
Multi-user Communications
Beamforming,
Dynamic Spectrum Sharing
Dense Networks
Internet of things (IoT)
Distributed Signal Detection

Microelectronics, Electromagnetics
and Photonics

Optical Fiber Transmission Systems
Signal Processing Algorithms for Optical Transmitters
and Receivers
Techniques for Assessing the Implications of
Transmission Impairments
Signal Processing Algorithms for Compensating
Transmission Impairments
Spectrally Efficient Modulation Formats including
Constellation Shaping

Intelligent Systems, Information
and Communications
Technology

Communications & Signal
Processing

Speech Processing
Digital Signal Processing
Machine Learning
Optical Fiber Transmission
Communication Systems
Source-channel Coding

Intelligent Systems, Information
and Communications
Technology

Computer and Software
Engineering

Model Driven Egineering
Formal Languages
Software Security
Network Security

Intelligent Systems, Information
and Communications
Technology

Intelligent Systems, Information
and Communications
Technology

Power, Energy and Fluid Systems

Intelligent Systems, Information
and Communications
Technology

Intelligent Systems, Information
and Communications
Technology
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Email

Electrical & Computer Engineering
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Eren, Suzan Zeynep

Electrical & Computer Engineering

suzan.eren@queensu.ca

Etemad, Ali

Electrical & Computer Engineering

ali.etemad@queensu.ca

Frank, Brian Matthew

Electrical & Computer Engineering

brian.frank@queensu.ca

Freundorfer, Alois Peter

Electrical & Computer Engineering

freund@queensu.ca

Gazor, Saeed

Electrical & Computer Engineering

gazor@queensu.ca

Greenspan, Michael Alan

Electrical & Computer Engineering

michael.greenspan@queensu.ca

Hashtrudi-Zaad, Keyvan

Electrical & Computer Engineering

khz@queensu.ca

Research Theme(s)

Research group(s)

Research Keywords

Centre for Energy and Power
Electronics Research

Renewable Energy
Micro-Grids
Smart Grids
Energy Storage Systems
Power Electronics

Biomedical and Intelligent Systems

Ambient Intelligence
Machine Learning
Deep Learning
Smart Homes
Wearable Technologies
Human-Computer Interaction

Engineering Education
Research; Intelligent
Systems, Information and
Communications Technology

Engineering Education Research;
Microelectronics, Electromagnetics
and Photonics

Engineering education
Performance Assessment
Higher Education Transfer
Silicon RF Integrated Circuits

Intelligent Systems, Information
and Communications
Technology

Microelectronics, Electromagnetics
and Photonics

3D Ceramics for Circuits and Antennae
Tunable Ceramics- BST and BT
Radars

Communications & Signal
Processing

Statistical Signal Processing
Detection and Estimation
Adaptive and Array Filtering
Big Data
Sound, Image and Video Processing
Cognitive, Cooperative and Distributed Systems for
Wireless Communication and Radars

Biomedical and Intelligent Systems

Computer Vision
Object Recognition
Pose Determination
Object Tracking
Human Activity Recognition
Convolutional Neural Networks

Biomedical and Intelligent Systems

Haptics and Telerobotics
Autonomous Driving
Medical Robotics
Control Systems

Power, Energy and Fluid Systems

Biomedical, Biomechancial,
and Bioengineering; Intelligent
Systems, Information and
Communications Technology

Intelligent Systems, Information
and Communications
Technology

Biomedical, Biomechancial,
and Bioengineering; Intelligent
Systems, Information and
Communications Technology

Biomedical, Biomechancial,
and Bioengineering; Intelligent
Systems, Information and
Communications Technology
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Email

Electrical & Computer Engineering
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Jain, Praveen

Electrical & Computer Engineering

praveen.jain@queensu.ca

Kabiri Ameri Abootorabi,
Shideh

Electrical & Computer Engineering

shideh.ameri@queensu.ca

Kim, Il-Min

Electrical & Computer Engineering

ilmin.kim@queensu.ca

Korenberg, Michael

Electrical & Computer Engineering

korenber@queensu.ca

Liu, Yan-Fei

Electrical & Computer Engineering

yanfei.liu@queensu.ca

Lu, Ning

Electrical & Computer Engineering

ning.lu@queensu.ca

Manjikian, Naraig

Electrical & Computer Engineering

naraig.manjikian@queensu.ca

Research Theme(s)

Research group(s)

Research Keywords

Centre for Energy and Power
Electronics Research

High Frequency Power Electronics
Resonant Power Conversion
Renewable Energy Systems
Electric Vehicle

Microelectronics, Electromagnetics
and Photonics

Wearable Sensors and Electronics
Bio-sensors
Flexible Electronics
Two-dimensional and Nanomaterials based
Electronics and Senors

Communications & Signal
Processing

Deep Learning
Reinforcement Learning
Wireless Communications
Signal Processing
Internet of Things (IoT)

Biomedical and Intelligent Systems

Non-linear Systems of Unknown Stucture
Time-series Analysis
Physical and Physiological Processing Modeling
Parallel Cascade Identification

Centre for Energy and Power
Electronics Research

High Efficiency Switching Converter
Digital Control
Resonant Converter
Electric Vehicle Power Converters
Optimal Application of Wide Band Gap Devices
Extremely High Efficiency DC – DC converters

Intelligent Systems, Information
and Communications
Technology

Communications & Signal
Processing

Communication Networks
Internet of Things (IoT)
Vehicular Networks
Wireless Scheduling and Control
Mobile Edge Computing
Distributed Algorithms

Intelligent Systems, Information
and Communications
Technology

Computer and Software
Engineering

Computer Architecture
Parallel Processing
Embedding Systems
Applications of Field-programmable Logic

Power, Energy and Fluid Systems

Intelligent Systems, Information
and Communications
Technology

Intelligent Systems, Information
and Communications
Technology

Biomedical, Biomechancial, and
Bioengineering

Power, Energy and Fluid Systems
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Electrical & Computer Engineering
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Marshall, Joshua

Electrical & Computer Engineering

joshua.marshall@queensu.ca

Morin, Evelyn Louise

Electrical & Computer Engineering

evelyn.morin@queensu.ca

Ni, Jianbing

Electrical & Computer Engineering

jianbing.ni@queensu.ca

Pahlevani, Majid

Electrical & Computer Engineering

majid.pahlevani@queensu.ca

Rudie, Karen

Electrical & Computer Engineering

karen.rudie@queensu.ca

Saavedra, Carlos

Electrical & Computer Engineering

saavedra@queensu.ca

Sen, Paresh (Emeritus)

Electrical & Computer Engineering

senp@queensu.ca

Research Theme(s)

Intelligent Systems, Information
and Communications
Technology

Biomedical, Biomechancial, and
Bioengineering

Intelligent Systems, Information
and Communications
Technology

Power, Energy and Fluid Systems

Biomedical, Biomechancial,
and Bioengineering; Intelligent
Systems, Information and
Communications Technology

Intelligent Systems, Information
and Communications
Technology

Power, Energy and Fluid Systems

Research group(s)

Research Keywords

Offroad Robotics; Biomedical and
Intelligent Systems

Field and Service Robotics
Mobile Robots
Autonomous Vehicles Engineering
Mechatronics
Control Systems and State Estimation

Biomedical and Intelligent Systems

Biosignal Processing
Electromyography (EMG)
Force-EMG Modelling
Wearable Sensors

Computer and Software
Engineering

Wireless Communication and Network Security
Mobile Computing
Machine Learning Security
Data Security and Privacy Protection
Communication System Security
Blockchain Technology

Centre for Energy and Power
Electronics Research

Renewable Energy Systems
Power Electronics
Micro-Grids
Smart-Grids
Electric Vehicles
LED Lighting

Biomedical and Intelligent Systems

Discrete-event Systems
Control systems
Opacity
Supervisory Control

Microelectronics, Electromagnetics
and Photonics

Millimeter-waves
Antennas
Gallium Nitride Circuits
RF Circuits
Microwave Systems

Centre for Energy and Power
Electronics Research

Electrical Motor Drives
Power Electronics
Chopper Control of Induction Motors
Thyristor Control of Reactive Power
LED Lighting Drivers and PV Inverters
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Department

Email

Electrical & Computer Engineering

Yam, Scott

Electrical & Computer Engineering

scott.yam@queensu.ca

Yousefi, Shahram

Electrical & Computer Engineering

s.yousefi@queensu.ca

Zhu, Xiaodan

Electrical & Computer Engineering

xiaodan.zhu@queensu.ca

Zou, Ying

Electrical & Computer Engineering

ying.zou@queensu.ca

Anderson, Ronald

Mechanical and Materials
Engineering

anderson@queensu.ca

Balogh, Levente

Mechanical and Materials
Engineering

levente.balogh@queensu.ca

Beland, Laurent Karim

Mechanical and Materials
Engineering

laurent.beland@queensu.ca

Mechanical and Materials Engineering
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Research Theme(s)

Intelligent Systems, Information
and Communications
Technology

Intelligent Systems, Information
and Communications
Technology

Intelligent Systems, Information
and Communications
Technology

Intelligent Systems, Information
and Communications
Technology

Advanced Materials, Structures
and Manufacturing

Advanced Materials, Structures
and Manufacturing

Advanced Materials, Structures
and Manufacturing

Research group(s)

Research Keywords

Microelectronics, Electromagnetics
and Photonics

Optical Communications in Data Centres
Optical Fiber Sensors
Digital Signal Processing in Optical Communications
Systems
Optical Tissues Imaging
Optical Amplifiers

Communications & Signal
Processing

Telecom
Data Storage
Machine Learning
Healthcare Performance
Resource Allocation
Control Systems

Computer and Software
Engineering

Machine Learning
Deep Learning
Natural Language Processing
Artificial Intelligence
Spoken Document Understanding

Computer and Software
Engineering

Software Engineering
Mining Software Repository
Software Data Analytics
Empirical Studies
Artificial Intelligence in IT operations(AIOps)
Service -Oriented Computing

Design, Mechatronics and
Manufacturing

Vehicle Dynamics
Suspension Systems
Multibody Dynamics

Materials

X-ray and Neutron Diffraction
Diffraction Line Profile Analysis
Synchrotron Techniques
Characterization of Materials
Irradiation of Materials
Accelerator Based Neutron Sources
Dark Matter Direct Search

Materials

Computational Materials
Cement Paste
Metals and Alloys
Semi-conductors
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Mechanical and Materials Engineering
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Birk, A Michael

Mechanical and Materials
Engineering

birka@queensu.ca

Bryant, J Timothy (Emeritus)

Mechanical and Materials
Engineering

tim.bryant@queensu.ca

Ciccarelli, Gabriel

Mechanical and Materials
Engineering

gaby.ciccarelli@queensu.ca

Davies, Claire

Mechanical and Materials
Engineering

claire.davies@queensu.ca

Daymond, Mark

Mechanical and Materials
Engineering

mark.daymond@queensu.ca

Deluzio, Kevin

Mechanical and Materials
Engineering

kevin.deluzio@queensu.ca

Diak, Bradley

Mechanical and Materials
Engineering

brad.diak@queensu.ca

Research Theme(s)

Power, Energy and Fluid Systems

Biomedical, Biomechancial, and
Bioengineering

Power, Energy and Fluid Systems

Biomedical, Biomechancial, and
Bioengineering

Advanced Materials, Structures
and Manufacturing

Biomedical, Biomechancial, and
Bioengineering

Advanced Materials, Structures
and Manufacturing

Research group(s)

Research Keywords

Fluids

Hazards from Release of Pressure Liquefied Gas
Superheat Explosions
Effects of Fire on Hazardous Materials Pressure Vessels
Effusion Cooling in Gas Turbine Combustors
Air-air Ejectors in Gas Turbine Applications
Hypermixing Nozzles in Ejectors

Biomedical, Biomechanical and
Bio- Engineering

Artificial Joints
Ergonomics
Knee Mechanics

Fluids

Combustion
Explosions
Combustion Engines
Flames
Detonations

Biomedical, Biomechanical and
Bio- Engineering

Assistive Technology
Universal Design
Co-design
Biomedical Devices
Computer Access Tools

Materials

Radiation Damage
Micromechanics of Materials
Materials Characterisation
Failure and Degradation of Metals

Biomedical, Biomechanical and
Bio- Engineering

Motion Capture
Gait Analysis
Multivariate Dara analysis
Knee Mechanics
Musculoskeletal Modelling

Materials

Crystal Defects
Light-weight Materials
Mechanical Testing
Physical Metallurgy
Thermal Activation
X-ray Scattering
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Email

Mechanical and Materials Engineering

65

Dumas, Genevieve (Emeritus)

Mechanical and Materials
Engineering

dumasg@queensu.ca

Fallah, Vahid

Mechanical and Materials
Engineering

vahid.fallah@queensu.ca

Harrison, Stephen

Mechanical and Materials
Engineering

harrison@me.queensu.ca

Jeswiet, Jacob

Mechanical and Materials
Engineering

jacob.jeswiet@queensu.ca

Kim, Il Yong

Mechanical and Materials
Engineering

kimiy@queensu.ca

Lai, Yongjun

Mechanical and Materials
Engineering

lai@queensu.ca

Li, Qingguo

Mechanical and Materials
Engineering

ql3@queensu.ca

Research Theme(s)

Biomedical, Biomechancial, and
Bioengineering

Advanced Materials, Structures
and Manufacturing

Power, Energy and Fluid Systems

Advanced Materials, Structures
and Manufacturing

Advanced Materials, Structures
and Manufacturing

Advanced Materials, Structures
and Manufacturing

Biomedical, Biomechancial,
and Bioengineering; Intelligent
Systems, Information and
Communications Technology

Research group(s)

Research Keywords

Biomedical, Biomechanical and
Bio- Engineering

Spine Biomechanics
Biomechanics of Pregnancy
Occupational Biomechanics
Role of Fatiguablity
Risk Factors for Back Pain

Design, Mechatronics and
Manufacturing; Materials

Additive Manufacturing
Metal 3D Printing
Casting & Solidification
Phase Transformations
Electron Microscopy
Advanced Aluminum Alloys
Machine Design

Solar Calorimetry Laboratory

Renewable Energy
Heat Transfer
Thermodynamics
Solar Heating and Cooling
Solar Energy Equipment Evaluation and Development

Design, Mechatronics and
Manufacturing

Metal Working
Friction
Life Cycle Engineering
Recycling

Design, Mechatronics and
Manufacturing; Bio-Propulsion,
Biomimicry, and Bio-Inspiration

DfAM (Design for Additive Manufacturing)
Topology Optimization
Lightweight Design
MDO (Multidisciplinary Optimization)
Aerospace Design
Automotive Design

Design, Mechatronics and
Manufacturing

MEMS
Micromachining
Microsensors
BioMEMS
Microfluidics
Internet of Things
Wireless Sensing Network
Machine Condition Monitoring

Biomedical, Biomechanical and
Bio- Engineering; Bio-Propulsion,
Biomimicry, and Bio-Inspiration

Wearable Robotics
Biomechanical Energy Harvesting
Wearable Sensors
Human Movement Analysis
Mechatronics
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Email

Mechanical and Materials Engineering
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Matovic, Miodrag Darko

Mechanical and Materials
Engineering

darko.matovic@queensu.ca

Mechefske, Christopher

Mechanical and Materials
Engineering

chris.mechefske@queensu.ca

Notash, Leila

Mechanical and Materials
Engineering

leila.notash@queensu.ca

Oosthuizen, Patrick (Emeritus)

Mechanical and Materials
Engineering

patrick.oosthuizen@queensu.ca

Persaud, Suraj Yogindra

Mechanical and Materials
Engineering

suraj.persaud@queensu.ca

Pharoah, Jon

Mechanical and Materials
Engineering

jon.pharoah@queensu.ca

Pilkey, Keith

Mechanical and Materials
Engineering

keith.pilkey@queensu.ca

Research Theme(s)

Power, Energy and Fluid Systems

Advanced Materials, Structures
and Manufacturing

Advanced Materials, Structures
and Manufacturing

Power, Energy and Fluid Systems

Advanced Materials, Structures
and Manufacturing

Power, Energy and Fluid Systems

Advanced Materials, Structures
and Manufacturing

Research group(s)

Research Keywords

Fluids

Computational and Experimental Fluid Dynamics
Combustion
Numerical Methods for Incompressible Flow
Multigrid Acceleration
Local Grid Refinement
Large Edddy Simulation (LES)

Design, Mechatronics and
Manufacturing

Vibrations
Noise Control
Machine Health Diagnostics and Prognostics
Data Analytics
Hybrid Analytical Models

Design, Mechatronics and
Manufacturing

Parellel Manipulators
Failure Recovery
Fault Tolerant Operation
Robotics

Fluids

Convective Heat Transfer
Natural Convection
Mixed Convection
Numerical
Experimental
Building Heat Transfer
Thermal Comfort in Buildings

Materials

Corrosion
High Temperature Oxidation
Electrochemistry
Electron Microscopy
Surface Science

Fluids

Liquid Water Transport in Porous Media
Polymer Electrolyte Fuel Cells (PEMFC)
Solid Oxide Fuel Cells (SOFC)
Energy from Salinity Differences (Blue Energy)
Membrane Separation / Water Purification
Application of CFD to Design

Materials

Metal Forming
Cancellous Bone Mechanics
Structure-Property Relationships
Failure Mechanisms
Mechanical Testing
Micro-Computed Tomography
Finite Element Method (FEM) Modelling
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Email

Mechanical and Materials Engineering

69

Piomelli, Ugo

Mechanical and Materials
Engineering

ugo@queensu.ca

Ploeg, Heidi-Lynn

Mechanical and Materials
Engineering

heidi.ploeg@queensu.ca

Pollard, Andrew (Emeritus)

Mechanical and Materials
Engineering

andrew.pollard@queensu.ca

Rainbow, Michael

Mechanical and Materials
Engineering

michael.rainbow@queensu.ca

Rainbow, Roshni Suresh

Mechanical and Materials
Engineering

roshni.rainbow@queensu.ca

Rival, David Emory

Mechanical and Materials
Engineering

d.e.rival@queensu.ca

Sellens, Rick

Mechanical and Materials
Engineering

sellensr@queensu.ca

Research Theme(s)

Power, Energy and Fluid Systems

Biomedical, Biomechancial, and
Bioengineering

Power, Energy and Fluid Systems

Biomedical, Biomechancial,
and Bioengineering; Advanced
Materials, Structures and
Manufacturing; Intelligent
Systems, Information and
Communications Technology

Biomedical, Biomechancial, and
Bioengineering

Power, Energy and Fluid
Systems; Advanced Materials,
Structures and Manufacturing

Power, Energy and Fluid Systems

Research group(s)

Research Keywords

Fluids

Computational Fluid Dynamics
Turbulence Modelling
Turbulence Simulations
Laminar-turbulent Transition

Biomedical, Biomechanical and
Bio- Engineering

Orthopaedic Biomechanics
Bone Biomechanics
Implant Design
Mechanobiology
Ex vivo Trabecular Bone Culture

Fluids

Turbulence
Heat and Mass Transfer
Turbulent Jets
Turbulence Simulations
Experimental Turbulence
Cardio and Respiratory Fluid Dynamics
Renewable Energy

Biomedical, Biomechanical and
Bio- Engineering; Bio-Propulsion,
Biomimicry, and Bio-Inspiration

Musculoskeletal Imaging
Biomechanics
Computational Musculoskeletal Modeling
Biplanar Videoradiography
Functional Morphology

Biomedical, Biomechanical and
Bio- Engineering

Tissue Engineering
Stem Cells
Cell Mechanobiology
Developmental Biology
Orthopaedics

Fluids; Bio-Propulsion, Biomimicry,
and Bio-Inspiration

Experimental Fluid Dynamics
Aerodynamics and Hydrodynamics
Wind and Water Turbines
Biomimetics and Bioinspiration
Biomedical Flows

Fluids;

Biomechanics
Fluid Mechanics
Optical Measurement Techniques
Image Guided Surgery
Bone Quality Assessment
Wrist Kinematics
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Email

Mechanical and Materials Engineering

Surgenor, Brian

Mechanical and Materials
Engineering

brian.surgenor@queensu.ca

Wu, Amy

Mechanical and Materials
Engineering

amy.wu@queensu.ca

Yao, Zhongwen

Mechanical and Materials
Engineering

yaoz@queensu.ca

Zak, Gennady

Mechanical and Materials
Engineering

gene.zak@queensu.ca

Daneshmend, Laeeque

Robert M Buchan Dept of Mining

laeeque.daneshmend@queensu.ca

De Souza, Euler Magno

Robert M Buchan Dept of Mining

euler.desouza@queensu.ca

Robert M Buchan Dept of Mining
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Research Theme(s)

Advanced Materials, Structures
and Manufacturing; Intelligent
Systems, Information and
Communications Technology

Biomedical, Biomechancial,
and Bioengineering; Advanced
Materials, Structures and
Manufacturing; Intelligent
Systems, Information and
Communications Technology

Advanced Materials, Structures
and Manufacturing

Advanced Materials, Structures
and Manufacturing

Natural Resources and the
Environment; Intelligent
Systems, Information and
Communications Technology

Natural Resources and the
Environment

Research group(s)

Research Keywords

Design, Mechatronics and
Manufacturing

Autonomous Vehicles
Machine Vision
Manufacturing Automation
Mechatronics Engineering Education
Servo Pneumatics

Biomedical, Biomechanical
and Bio- Engineering; Design,
Mechatronics and Manufacturing

Human Locomotion and Balance
Human Biomechanics
Modelling and Controls
Mechatronics
Wearable Robotics
Legged Robotics
Bio-inspired Robotics

Materials

Electron Diffraction and Imaging
Advanced Nanostructured Alloys
Thin Film and Coating Technology
Radiation Damages in Metals
Hydrogen Embrittlement of Zirconium Alloys
Helium Embrittlement of Steels and Ni-Based Alloys
Nanostructure Characterization

Design, Mechatronics and
Manufacturing

Laser Welding of Plastics
Laser Machining of Ceramics
Rapid Tooling and Prototyping
Plastics Composites in Biomedical Applications

Mining Research Laboratories

Reliability Modeling
Mine Maintenance Systems Analysis
Reliability-based Design of Mobile Equipment
Production Monitoring and Control Systems

Mining Research Laboratories

Sub-surface Ventilation and Environmental Control
Mine Ventilation Planning and Design
Mine Ventilation Modelling and Simulation
Mine Ventilation System Optimization
Mine Ventilation Energy Management
Mine Environment
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Ghahreman, Ahmad

Robert M Buchan Dept of Mining

ahmad.g@queensu.ca

Johnson, Anne

Robert M Buchan Dept of Mining

anne.johnson@queensu.ca

Katsabanis, Panagiotis

Robert M Buchan Dept of Mining

takis.katsabanis@queensu.ca

Kelebek, Sadan

Robert M Buchan Dept of Mining

sadan.kelebek@queensu.ca

McKinnon, Steve

Robert M Buchan Dept of Mining

steve.mckinnon@queensu.ca

Ortiz Cabrera, Julian
Maximiliano

Robert M Buchan Dept of Mining

julian.ortiz@queensu.ca

Research Theme(s)

Natural Resources and the
Environment

Natural Resources and the
Environment

Natural Resources and the
Environment

Natural Resources and the
Environment

Natural Resources and the
Environment

Intelligent Systems, Information
and Communications
Technology

Research group(s)

Research Keywords

Hydrometallurgy and
Environmental

Hydrometallurgy
Extractive Metallurgy
Gold Metallurgy
Lithium-ion Battery Recycling
Aqueous Chemistry
Leaching of Minerals
Solvent Extraction and Ion Exchange
Electrometallurgy

Mining Research Laboratories

Management of Social Risk
Sustainability Reporting and Metrics
Mining Law and Policy
Community Relations

Mining Research Laboratories

Fragmentation and Fracture Propogation in Rock
Explosives Performance and Sensitivity
Performance and Fumes
Timing on Fragmentation
Damage Modelling
Effect of Blasting on Crushing and Grinding

Mining Research Laboratories

Mineral Process Development
Flotation Separation of Minerals
Selectivity Issues in Complex Ores
Gold Ore Treatment
Mining/milling Environment
Water-solid Separation and Recycling
Coal and Graphite Concentration
Mineral Surface Chemistry & Interfacial Phenomena

Mining Research Laboratories

Stress Fields
Mining Induced Seismicity
Numerical Stress Analysis
Rockburst
Strainburst
Deep Mining
Mine Design

Preditive Geometallurgy

Geostatistics
Geometallurgy
Predictive Modeling
Uncertainty
Mining Value Chain
Deep Learning
Machine Learning
Multivariate Modeling

74

Name

Department

Email

Robert M Buchan Dept of Mining

Pickles, Christopher

Robert M Buchan Dept of Mining

christopher.pickles@queensu.ca

Sari, Yuksel Asli

Robert M Buchan Dept of Mining

y.sari@queensu.ca

Strong, David

FEAS

david.strong@queensu.ca

FEAS

75

Research Theme(s)

Natural Resources and the
Environment

Natural Resources and the
Environment

Engineering Education Research

Research group(s)

Research Keywords

Mining Research Laboratories

Extractive Metallurgy
Pyrometallurgy
Thermodynamic Modelling
Microwave Processing
Waste Recycling

Mining Research Laboratories

Surface Mine Planning
Underground Mine Planning
Data Analysis
Machine Learning
Fleet Management
Mine Automation

Engineering Education Research

Design and Innovation Methodologies
Creativity
Engineering Assessment
Engineering Outreach
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Explore, decode,
and reframe.
Innovate with
rigour and curiosity
to create a better
world for all.

See where curiosity leads you at
engineering.queensu.ca/curiositycreates
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