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Farbod Mansorian’s engineering background may ac-
count for his ability to solve third-degree differential
equations in a snap. 

But it was the more nuanced calculus of marketing
and selling that stumped the aspiring entrepreneur
and Ryerson University student.

“In an engineering program, you’re immersed in
things like how to calculate the cosine of the number
five in order to, for example, maximize the efficiency
of a car engine. That’s all wonderful,” said Mansorian,
21. “But all you’re thinking about is how do you make
this thing?”

A better question, he thought, was a business one.
Rather than considering the “how,” Mansorian began
weighing “why” it would be worth taking a product
from conception in the lab to the boardroom.

“What pain point are we trying to solve?” he said. 
“As an entrepreneur, you frame things in a different

way.”
It was a new mentality for Mansorian, a third-year

mechanical engineering student specializing in me-
chatronics — a field of engineering that crosses the
disciplines of electronics, mechanics and information
technology.

In a bid to bolster his technical chops with some
business acumen and salesmanship, he enrolled in
Ryerson’s new Centre for Engineering Innovation
and Entrepreneurship (CEIE).

The centre, which officially launched in July 2014,
was formed to foster a startup spirit among engineer-
ing students, graduates and faculty, explained Rafik
Loutfy, the director of the program and former head
of McMaster University’s Xerox Centre for Engineer-
ing Entrepreneurship & Innovation.

Fostering startup spirit of an engineer 

From left, Ryerson University students Farbod Mansorian, Stepan Arsentjev and Masoud Behnamjou are enrolled in Ryerson
University’s Centre for Engineering Innovation and Entrepreneurship.

MATT KWONG
SPECIAL TO THE STAR 
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RYERSON continued on M5

New Ryerson program mentors
students to exit the classroom 
as innovative entrepreneurs 

> EDUCATION

Jacquelyn Monis Rodriguez always knew
she was interested in science. So when it
came time to apply to university, engi-
neering seemed like a natural fit. But one
thing held her back: the stereotypes that
often accompany engineering. 

“I remember sharing with some of my
friends that I was considering engineer-
ing and they were like, ‘Oh, but you’re a
girl,’ ” she says. “I realized how much of a
stigma there is about girls going into en-
gineering.”

That all changed in Grade 12 when she
enrolled in the University of Toronto’s
Da Vinci Engineering Enrichment Pro-
gram (DEEP) Summer Academy. 

Designed for high school students in-
terested in science, the program intro-
duced Monis Rodriguez, now 23, to the
principles of engineering. But it was her
instructors — female undergraduate stu-
dents — that set her on her path. 

“That exposure is what convinced me to
apply to engineering and pursue this ca-
reer,” she says. 

Let’s hear it for the girls
JESSICA WYNNE LOCKHART
SPECIAL TO THE STAR

Taught by female University of Toronto students, this
engineering camp uses hands-on activities to expose 
school girls to the various engineering disciplines.

NEIL TA

> WOMEN

With more
than 65% 
of engineering
students being
male, U of T 
is reaching out
to young
women 
in hopes 
of inspiring 
them to
pursue a
career 
in the field 

EDUCATION continued on M4

After 30 years of rebel activity, Uganda
ranks as one of Africa’s most war-torn
countries. One of the greatest problems
for the troubled country is that about 38
per cent of the population doesn’t have
access to clean water. 

“Unsafe drinking water kills many peo-
ple every year,” says engineer Seyed
Nourbakhsh. “And the second-biggest
problem is the huge reduction in produc-
tivity of the workforce because people are
sick many days due to the water.” 

Students miss school as well, he points
out. And kids are hit hardest by water-
bourne illnesses, since their bodies aren’t
strong enough to fight them.

That’s a problem that Nourbakhsh and
his friend and fellow engineer, Timothy
Muttoo, hope to help mitigate with the
help of an ingenious device called Dive,
originally developed to reduce the
amount of harmful chemicals used in
swimming pools. 

The two men first met when Muttoo
was working for a large engineering firm
that developed water-treatment equip-
ment for large urban centres. Nour-
bakhsh came on board as a Ryerson Uni-
versity co-op student. 

But while his work with the large firm

was engaging, Muttoo longed to make a
real difference in the world. He began to
volunteer building homes, medical clin-
ics, schools and orphanages in poor rural
communities around the world. In the
process, it became clear to him his engi-
neering skills could be put to better use
providing safe water and sanitation in
developing nations where such things
were a matter of life and death. 

In 2008, Muttoo made his part-time
passion his full-time job, co-founding the
charity H2O 4All with foreign aid expert
Odile Bartlett, whose background as a
nurse and administrator complemented
his own. 

Now, “we have 35 projects in nine devel-
oping countries,” says Muttoo. “We part-
ner with organizations that are already
on the ground in these countries and we
work with local people to train and em-
power them so they are helping them-
selves.” 

In this new work, Muttoo’s engineering
background helps “with people manage-
ment and project management, but
mainly with idea generation,” he says.
“I’m able to assess what’s viable and
what’s not; what’s working and what’s
not.” 

Part of the problem with creating tech-
nology to provide clean water in devel-
oping nations, he says, is that — unlike in
North America — the supplies of electric-
ity and water are spotty. 

“In some areas there is no power grid at
all, in other areas there is a grid but it’s
unreliable.” 

Muttoo had long wondered whether it
would be possible to create a water purifi-
cation system that could be powered by
running water itself — whether from the
rain or from pipes leading from a water
tank.

> OUTREACH

Taking 
aim at a
Third World
scourge
Local engineers attempting 
to find way to provide access 
to clean water for millions 

CAMILLA CORNELL
SPECIAL TO THE STAR 

H20 4 ALL founder Timothy Muttoo, back left, helps commission a safe-water
system at the Kawolo Hospital in Uganda.

H20 4 ALL

DRINKING WATER continued on M6

Engineering
Innovations

PURPLE
POWER
Watch for the
CN tower to run
purple in honour
of National
Engineering
Month, M5
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Annelies Tjebbes wants to help
change the world.

The 25-year-old community team
co-leader with Toronto-based Engi-
neers Without Borders (EWB) says
many young engineers in her organi-
zation are applying their expertise to
issues that go beyond creating gad-
gets and building bridges. They are
using their problem-solving skills to
help find solutions to global issues
such as extreme poverty, specifically
in rural Africa, a continent where
EWB focuses much of its efforts.

Founded 15 years ago by University
of Waterloo engineering grads
George Roter and Parker Mitchell,
EWB is a Canadian charity with 36
chapters at universities across the
country, as well as chapters aimed at
professional engineers in several
major Canadian cities. 

Tjebbes first joined EWB when she
was a biomedical engineering stu-
dent at the University of British Co-
lumbia because she wanted to find a
way to “expand the positive impact I
could have on society through apply-
ing my engineering training and
problem solving approaches.” 

After holding various volunteer
leadership posts with EWB, she was
granted a four-month junior fellow-
ship in Bogandé, a town in the prov-
ince of Gnagna, in Burkina Faso, a
country of 17 million bordered by
Ghana to the south and Mali to the
north. Burkina Faso, the UN reports,
has the lowest literacy rate in the
world and a life expectancy of 57 for
men and 59 for women. 

There, Tjebbes partnered with a
women’s association to help develop
a local waste disposal program. 

“Kids and animals were getting sick
from playing in the garbage and the
garbage was also clogging up water
sources,” says Tijebbes, who helped
the group develop a streamlined sys-
tem to track its success and also as-
sisted in garnering support and

funding for the project with the local
mayor’s office.

“The work these women were do-
ing was incredibly successful and
they even found innovative ways to
put the waste to use, such as cleaning
plastic bags and weaving them into
purses and jewelry that they could
then sell,” says Tijebbes. “Seeing
these women come together to set
up this waste program was really in-
spiring for me.”

Tjebbes says the EWB does not go
into a country “with the approach
that we know better, but instead to
be able to provide additional insight
into common problems.” In her cur-
rent role in Canada, she supports the
100 EWB staff and many volunteers
who work on both African projects as
well as initiatives in Canada to raise
awareness of the role engineering
can play to help create a better world. 

Boris Martin, CEO of EWB, says,
while the profession of engineering
has traditionally been focused on

technical problem solving and prod-
uct design, it is now being recognized
for its potential to effect social
change. 

“There is a stereotype of technical
engineers that is still, frankly, quite
prevalent, but what we’ve discovered
is that engineers have huge hearts,”
says Martin.

“Once we opened up the possibility
for different kinds of opportunities,
it resonated with the engineering
profession because they want to
have a social impact.” 

One of EWB’s biggest success sto-
ries involves the development of an
innovative rent-to-own equipment
program that allows thousands of
small-scale farming entrepreneurs
in rural Zambia to gain access to the
tools they need to run their busi-
nesses. Another saw a team of engi-
neers create a system to help deliver
water service to districts throughout
Malawi, a country of 16 million peo-
ple. 

“This had a wide impact on local
governments’ ability to service its
citizens so they could have better
access to water,” says Martin.

Although female engineers re-
present only 17 per cent of the profes-
sion, Martin points out that there is
gender parity at his organization.

“When you start reimagining the
kinds of roles engineers can play in
society, you see that it can be more
inclusive and resonate with a broad-
er set of individuals,” he notes. “EWB
is very attractive to female engineers
and very welcoming of them.”

Erica Lee Garcia is an independent
engineering consultant in Waterloo,
Ont. As a venture leader with EWB,
she is working to help change the
perception of what it means to be an
engineer through such programs as
the Engineers of Tomorrow out-
reach effort, conducted in partner-
ship with the Professional Engineers
of Ontario. 

This initiative brings dynamic engi-

neers into elementary and second-
ary school classrooms on a monthly
basis to inspire youth to consider
engineering as a career. 

“We are promoting engineering to
kids in a way that increases the fu-
ture diversity of the profession,” says
Garcia, 37. After graduating with a
degree in metallurgical and materi-
als engineering from Queen’s Uni-
versity in Kingston, Ont., Garcia
spent a decade in the mining indus-
try, including a stint in Peru where
she worked on projects to help re-
duce emissions and improve the life
of factory workers.

“In Peru, I was a witness to the kind
of poverty I hadn’t seen before,” she
says. 

“I started to see how I could use my
engineering skills to contribute to a
solution of addressing poverty
through social action.” 

Garcia wants students to dream of
becoming the kind of engineers who
can have meaningful impact in soci-
ety. 

“There’s a new type of engineer
who defies the stereotype, who has
multiple skill sets, is not necessarily
motivated by technology and gad-
gets and performance and efficiency
in and of themselves — they want to
make a difference in the world,” she
says. 

“Engineering is all about solving
problems and the 21st century engi-
neer is solving much more complex
problems than ever before — we are
grappling with sustainability issues
and global social impacts — this
means we need people with their
heart plugged in, people who can
navigate other cultures. These are
skills we may not traditionally asso-
ciate with engineers but this is
changing.” 

> WITHOUT BORDERS

Breaking down limits of the traditional engineer
Volunteer organizations
are proving the field is about
more than building bridges

ANNE BOKMA 
SPECIAL TO THE STAR 

On a fellowship working with Engineers Without Borders, Annelies Tjebbes, 25, spent four months in Burkina Faso
helping a women’s association develop a waste disposal program. Tjebbes said she found the work “inspiring.”

“There is a stereotype of
technical engineers that is still,
frankly, quite prevalent, but
what we’ve discovered is that
engineers have huge hearts.” 
BORIS MARTIN
CEO OF EWB
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When Siobhan Dooley enrolled in
engineering at Queen’s University in
2009, she didn’t meet a single other
aboriginal engineering student in
the faculty for the next three years.
That changed in her final year after
the university established Aboriginal
Access to Engineering, the only ini-
tiative of its kind on a Canadian uni-
versity campus that offers on-site
support designed specifically for ab-
original engineering students.

There, she found people just like
her — aboriginal students who were
looking for academic support, such
as tutoring, while dealing with a de-
manding class schedule and also
wanting to connect on a social level
with people from their own culture.

“Studying at university is no walk in
the park. There’s a huge transition
from high school to university and
you need to be willing to put in the
effort,” says Dooley. “It’s just as im-
portant to seek out your community,
because you’re going to need it when
times get tough. And when you
achieve success, there’s someone to
celebrate with.”

As a fourth-year student, she be-
came a mentor in the program, help-
ing first-years determine which clas-
ses they should take and offering ad-
vice on time management. 

“That was something I could have
benefited from when I was in first
year,” says Dooley, who is now an
engineer with Hatch in Sudbury,
Ont., where she works in systems
and process control, providing engi-
neering expertise for instrumenta-
tion for surface plants and under-
ground wireless communication in-
frastructure. 

Today, there are 26 aboriginal engi-
neering students enrolled at
Queen’s, almost triple the number
from two years ago, says Melanie
Howard, director of the program,
which provides a dedicated study

space for aboriginal students within
the faculty of engineering. 

Services offered not only include
tutoring and mentoring, but also ex-
am prep sessions, financial support
to attend engineering conferences
and liaison with future employers,
some of which have indigenous en-
gagement strategies. Social connec-
tions are also fostered through reg-
ular dinners and events every couple
of weeks. 

“We want to help these students
maintain connection with each oth-
er,” says Howard.

Aboriginal people are sharply un-
der-represented in engineering in
Canada and there aren’t nearly
enough of them to meet the engi-
neering needs of their own commu-
nities. The Aboriginal Access to En-
gineering initiative is seeking to
change that, not only by supporting
aboriginal students, but also by cre-
ating programs designed to encour-
age aboriginal youth in secondary

school to stay in school and consider
post-secondary study in the pure and
applied sciences. 

According to the latest available da-
ta, there are 338,520 people in Cana-
da with an engineering degree; of
them, just 1,260 — or less than 1 per
cent — are aboriginal. 

Yet many aboriginal communities
are disproportionately affected by
the problems of a world that’s depen-
dent on natural resources such as oil
and gas, minerals, water and forests,
sectors of the economy in which en-
gineers are paramount. There is an
obvious role for aboriginal engineers
to help steward natural resources,
shape infrastructure and improve
lives in indigenous communities,
says Howard. 

Nickoli Parcher, a fourth-year engi-
neering student at Queen’s who is
Ojibway, has received academic sup-
port from the program in the form of
tutoring and subsidies to attend ex-
am prep sessions. He says there’s a

need for more aboriginal engineers
in Canada and Aboriginal Access to
Engineering is helping make that
happen. 

“This is definitely a population with
challenges in some areas — there is a
much higher suicide rate among ab-
original young people for example.
This initiative at Queen’s shows that
there is support to help you succeed
in school and that you can achieve
whatever you want to achieve,” says
Parcher, who now serves as a mentor
for new aboriginal students at
Queen’s.

Aboriginal Access to Engineering
also reaches out to elementary
school and secondary school aborigi-
nal students and teachers in remote,
rural and urban areas through cul-
turally relevant math and science
study materials, which include com-
ic books, study guides and teacher-
unit plans designed to encourage
students to stay in school, keep
studying math and science, and to

promote engineering as a possible
career. It has also run summer
camps and participates in career
days. 

“One of the most important things
we are doing in our outreach efforts
is focusing on resources for teachers
that integrate cultural issues along
with science and math and that are
embedded with aboriginal role mod-
els so that teaching becomes more
relevant for these youth,” says How-
ard. “It’s the teachers who are with
the students every day that have the
most potential to make a difference.”

Now that she’s in the workforce,
Dooley says she experiences the
same scarcity of fellow engineers in
the field as she once did on university
campus. 

“I don’t know many aboriginal en-
gineers — there just aren’t that many
across Canada,” she says. But Dooley
is hopeful that thanks to Aboriginal
Access to Engineering this will
change in the years to come.

> DIVERSITY

Bringing more aboriginal students into the fold
Queen’s University initiative
offers academic and social
support to First Nations 

ANNE BOKMA
SPECIAL TO THE STAR 

Nickoli Parcher, a fourth-year
engineering student at Queen’s,
received academic support from
Aboriginal Access to Engineering.Kathleen Wynne, far left, with students at the Four Directions Aboriginal Student Centre at Queen’s University.

QUEEN’S UNIVERSITY

Diana Ospina’s innovative software helps homeowners save
energy andmoney. Gentian Licenji is developingmobile technology
to help visually impaired persons read aloud. And, Samin Eftekhari’s
new nanocomposite material will revolutionize bone repair
and replacement.

Through Ryerson’s new Centre for Engineering Innovation and
Entrepreneurship, students like Diana, Gentian and Samin receive
the support and resources they need to commercialize their
technologies and start making a difference in the world.

Learn more about where ideas and action connect.

ryerson.ca/feas

Ryerson University is proud to be a champion sponsor of
National Engineering Month.

Faculty of Engineering and Architectural Science

Meet the
next generation of

innovators
Ryerson engineering students improve

lives before they even graduate

L to R: Gentian Licenji, Diana Ospina and Samin Eftekhari



Karen Chan,
Vice chair, Ontario Society of
Professional Engineers

What do you envision in this field
in 10 years? Fifty years? 

Engineering to me means two
things: problem solving and making
things better. 

While the methods and tools to
execute this will change over the
next 10, 20, 50 years, there will
always be a need to solve problems
and a desire to make the world a
better place. 

When I was a quality engineer, I
solved problems on the assembly
line in order to build better cars. 

In my current role, I solve prob-
lems related to the systems we
have, so that my team can use
these software tools effectively in
their day-to-day responsibilities.

What are the jobs of the future in the
area?

Ontario has a rich history of manu-
facturing excellence and a talented
workforce of manufacturing and
industrial engineers. 

Factors like offshore labour costs
and currency exchange have impact-
ed the industry in recent years, but
with determination and resilience,
Ontario is taking the lead in innova-
tion and developing new technology,
like advanced manufacturing, in the
province.

Some examples of great manufac-
turing or mechanical engineering
projects I find inspiring include: The
Canadarm, a giant robotic arm that
was designed and built here in Onta-
rio, and established Canada’s rep-
utation for robotic innovation in
space; the Rogers Centre with the
retractable roof. 

It was the first of its kind and is still
considered an engineering marvel
today; the ACE (Automotive Centre
of Excellence) at University of Ontario
Institute of Technology (UOIT) 
has a climatic wind tunnel that 
can do things like cold weather 
testing (simulate -40 C blizzard con-
ditions), sound testing (giant sound-
proofed room) and vibration/shake
testing.
How is this kind of engineering
changing lives today?

As a mechanical engineer, I use tools
like statistical problem solving to
evaluate and redevelop processes to
make things more efficient and to
reduce “waste” and non-value added
work. The results can be seen in
things like faster launch of a new
product into the market, fewer steps
to process drinking water and shorter
wait times in emergency rooms. This
type of engineering touches lives in
small and vital ways, every day.

I think the trends into the future will
be in advanced manufacturing, nano-
technology and health care, like medi-
cal devices. It will be about doing
more with less, such as carrying an
entire encyclopedia set on your
smartphone.

Jonathan Hack
Bombardier, Toronto

What do you envision in this field in
10 years? Fifty years? 

I co-ordinate research projects on
new technologies that will find their
way onto aircraft of the future. In this
role, I am able to see the types of new
innovations that are occurring both in
a product and process sense. 

Many of the new advances in recent
years involve some element of in-
tegration of complex systems, new
materials, and new manufacturing
processes. In the process sense, 3D
printing will definitely have an impact
on production methods.

One of the aspects of engineering
that I particularly enjoy is the in-
volvement in the production of things
that people use every day. Aircraft of
the future will be more comfortable,
more customizable, and more energy
efficient — these are all benefits that
can be delivered by intelligent product
engineering.

What are the jobs of the future?
In aerospace we have an impending

skills gap. 
The average age of engineers and

skilled-trades workers at Bombardier
is 54 years old. We are working hard
with colleges and universities to
address this issue by supporting
internships and giving students ac-
cess to our facilities for their fourth
year engineering projects. 
How is aerospace engineering
changing lives today?

Engineers have developed new and
improved technologies on metallic
and composite materials that are
making aircraft more lightweight and
efficient. Engineers are developing
new bio-based materials, integrated
display systems, and designing seat
structures that are more comfortable
and efficient. These types of technol-
ogies are being tested in laboratory
conditions, and will eventually be
evaluated in flight test articles. Once
they are fully vetted, they will find
their way onto aircraft. 

Thomas H. Markowitz
Professional Engineer in the energy
sector

What’s the future for this branch of
engineering?

Energy conservation and green-
house gas emission reductions will
become a recognized branch of engi-
neering. The world is becoming more
aware of climate change and its ef-
fects. This awareness will create the
need for sound, comprehensive ad-
vice about energy efficiency and
emission reductions. Demand will
grow for real experts in energy effi-
ciency, emission reductions, and the
relationships among energy, environ-
mental emissions and government
policy.
What do you envision in 10 years?
Fifty years? 

In 10 years, engineers will propose,
design and implement technology to
reduce energy consumption and
greenhouse gas emissions on a local
scale. People will appreciate the
healthier circumstances caused by

these changes in technology. The
long-term benefits of greenhouse gas
emission reductions will not be obvi-
ous in a short time frame. In 50 years,
there are two possible scenarios:
Nations will succeed in reducing their
emissions, through sound planning
and policies. Engineers will provide
the necessary technical knowledge,
analysis and design. Climate change
will be mitigated and managed. Or,
efforts to reduce emissions and to
mitigate climate change will not be
successful. The world’s environment,
economy and society will suffer.
Engineers will be needed to provide
the technology needed for survival.
What are the jobs of the future?

Energy engineering will become a
recognized branch of engineering, like
civil engineering or mechanical engi-
neering. Thousands of engineering
graduates will be needed to imple-
ment the necessary changes to our
society. Technologists and tech-
nicians will be needed to build the
necessary changes in technology in
our society by building insulation or
public transit. 

Mark Ernsting
Ontario Institute 
for Cancer Research

What’s the future for biomedical
engineering?

We expect and demand good health
care, and our governments under-
stand this, but also want efficient
health care. Discovering disease
earlier, treating it more effectively, and
creating supportive products for the
frail or sick is win-win: healthy stable
people are happy, and cost less to
support. Biomedical engineering
(BME) is at the centre of this effort,
and our role is growing. 
What do you envision in 10 years?
Fifty years? 

In 2005 there were only a handful of
jobs and companies hiring BME’s in
Toronto. Since then, numerous com-
panies have been founded to produce
medical polymers, agricultural prod-
ucts, medical imaging and therapeu-
tics. We’re gaining momentum, in
part because the Ontario government
supported places like MaRS, and
partly because there are so many

experienced and well-trained engi-
neers around. I’m fortunate to work in
the Medical Discovery District in
Toronto, and I see many new technol-
ogies being developed in the universi-
ties, research hospitals and institutes.
If even 10 per cent of these technolo-
gies become products, we’ll see sig-
nificant advances in detection and
treatment of diseases such as cancer
and degenerative disorders. Toronto is
already well known for advancing
human health (insulin and stem cells,
for example). I see us continuing this
tradition of advancing human health.
How is this kind of engineering
changing lives today?

It’s hard not see the effects of bio-
medical research: better imaging,
early detection of cancer and com-
municable disease, and better drug
and radiation therapies, to name a
few. The BME field is also enabling
people to couple their technical in-
terests with public-good motivations.
That kind of thing is good for people.
Creating sound satisfying jobs chang-
es lives, too.

Daniel Young,
President and chair, Ontario Society
of Professional Engineers 

What is the future for these dis-
ciplines of engineering?

The futures in these two disciplines
provide tremendous opportunities as
they have in the past. There is no
slowing down with infrastructure
demands (new build and mainte-
nance) and being good stewards of
the environment.
What do you envision in 10 years?
Fifty years? 

In the next decade and beyond we
should see substantial improvements
in the environment and transit sys-
tems and not only improve our lives
but also our wealth as a country.
What are the jobs of the future in the
area?

The desire to improve our standard
of living and be innovative are the
driving forces to embark on a civil
engineering career which embraces
many fields such as transportation,
structural, sewage/water facilities,
solid waste facilities, development
and pollution control systems. 

INDUSTRY TALK

A future of possibility 
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Now she’s giving back. As a fourth-
year student at the University of To-
ronto, Monis Rodriguez is an in-
structor and a mentor in the Girls’ Jr.
DEEP summer program. Taught by
female undergraduate students, the
engineering camp uses hands-on ac-
tivities to expose students in Grades
3 through 8 to the various disciplines
of engineering. 

Over five days, campers learn how
to extract DNA from strawberries,
build hydraulic robot arms and cre-
ate fuel cells from blueberries. It’s a
far cry from the arts of crafts of many
summer camps, with activities de-
signed to dispel the idea that engi-
neers “just build cars or bridges.”
Their instructors also dispel the idea
that engineers are only men. 

“We want to ensure there are no
barriers to young girls thinking that
they can be successful in engineer-
ing,” says Dawn Britton, associate di-
rector for Engineering Outreach.
“We demonstrate that engineering
and science is a place for them. Di-
verse problems need diverse people

working toward a solution.”
It’s a needed push. According to En-

gineers Canada, in 2013 only 11.3 per
cent of engineers in Canada were
female. 

Although enrolment in post-sec-
ondary programs is climbing, wom-
en still account for only 19.7 per cent
of engineering undergrads in Onta-
rio and teenage girls continue to shy
away from the prerequisite science
courses needed for a career in engi-
neering. 

“It’s a critical age. We decided 
to start the program in Grade 3 be-
cause often students make decisions
about their capabilities in math and
science at an early age,” says Micah
Stickel, chair of first year engineering
at U of T. “The Girls’ Jr. DEEP pro-
gram gives them that experience of
what’s possible in a tangible, hands-
on way.” 

For many young girls, the camp also
provides a safe environment for
learning and asking questions. 

Paula Terek, 12, says that she’s pre-
ferred her experience in the girls-
only camp to the coed DEEP pro-
grams. 

“I can relate to the other girls better.
It’s easier to talk to them and it’s
more fun when you work together,”
she says, adding that she’s always a
minority in her coed programs. Her
favourite part, though, isn’t gender-
specific: “We built rocket ships and
we actually launched them into the
air.”

The program is also launching the
careers of young female engineers.
In 2014, a record 30.6 per cent of
first-year engineering students at U
of T were female—helped, in part, by
their outreach programs.

“I think about the girls who are
coming to our summer camp and
we’re preparing them for careers
that actually don’t exist yet. We’re
getting young girls to think about
engineering as a design process and
preparing them for a world complex
social issues that require creativity,”
says Britton.

Monis Rodriguez agrees. “The
camp shows girls there are very suc-
cessful women in engineering and
that it’s a safe place to be,” she says.
“These girls are going to be a step
ahead.” 

‘We built rocket ships and we actually launched them into the air’

Fourth-year University of Toronto engineering student, Jacquelyn Monis
Rodriguez, 23, instructs and mentors female elementary school students at
the Girls’ Jr. DEEP summer program — an engineering camp.

TIM FRASER FOR THE TORONTO STAR

EDUCATION from M1

Writer Jennifer Barry spoke to five engineers 
about what the future looks like in their respective fields
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From a 3D printer show to an all-girl
coding camp — and, of course, the
annual purple lighting of the CN
Tower — this year’s National Engi-
neering Month (NEM) across Onta-
rio aims to teach youth about the
profession.

“It’s going to be our biggest NEM in
Ontario, with over 240 live events
happening throughout March,” says
Erica Lee Garcia, spokeswoman for
Engineers Without Borders Canada.

The theme of this year’s campaign
is Make a World of Difference. 

Province-wide activities are being
organized by Professional Engineers
Ontario, Ontario Association of Cer-
tified Engineering Technicians and
Technologists, Engineers Without
Borders Canada, the Ontario Society
of Professional Engineers (OSPE)
and various other groups.

“Nearly all events are run by volun-
teers,” says Lee Garcia, “either engi-
neering and technology students or
working professionals who want the
public — and especially young people
who will form the future of our pro-
fession — to see that engineering is a
fun, rewarding and interesting ca-
reer for anyone who wants to solve
important problems, help people
and make a difference in the world.” 

Log on to nemontario.ca to find out
what’s going on in your area.

Meanwhile, here is what’s happen-
ing to generate excitement about the
month-long celebration.

Alternative Fuel Challenge 
Sunday
University of Ontario Institute of
Technology (North Campus)
2000 Simcoe St. North, Oshawa 
The University of Ontario Institute
of Technology in Oshawa is becom-
ing known for its engineering dis-
ciplines: automotive and energy sys-
tems. Using examples such as fuel
cell vehicles like Tesla, UOIT is invit-
ing high school students in to dem-
onstrate how engineering can
change life around us. Students will
be invited to design and build an al-
ternative fuel go-kart. 

The challenge takes place at UOIT’s
north campus.

Popsicle Stick Bridge Building
Competition 
Sat. March 7
Scarborough Civic Centre, 150 Bor-
ough Dr., Toronto 

The Durham chapter of the Ontario
Association of Certified Engineering
Technicians and Technologists in-
vites all elementary school students
(Grades 4 to 8) in the Durham Re-
gion to participate in its 10th annual
Popsicle stick bridge building com-
petition. 

Students compete to build a Popsi-
cle stick bridge using no more than
200 sticks to span a distance of 500
millimetres. 

Teams bring their bridges to the
event where they will be judged by a
panel of stick bridge experts. See
NEM website (nemontario.ca) for
more details. 

Coding for girls
University of Ontario Institute of
Technology (North Campus)
2000 Simcoe St. North, Oshawa
Sat. March 7
Go Code Girl is an opportunity for
girls in Grades 7 to 10 to learn about
coding from experts. The one-day
camp will allow students to learn the
basics of programming, create fun
projects and work in student labs.
The event, being held at the UOIT’s
north campus, also includes a tour of
a 3D printing lab. 

Engineering Idol 
University of Toronto, Bahen Centre
40 St. George St., Toronto
Sat, March 7
This University of Toronto competi-
tion sees 10 high school teams partic-
ipate in a challenging engineering
task — the design of an effective
“Mars Lander” for human transport.

Each team must consist of four to
six students with one teacher or su-
pervisor. The annual design-and-
build competition challenges stu-
dents to appreciate the creative and
artistic side of engineering. This year,
they must create an effective landing
device that will cradle passengers
safely to the surface of the red planet.

Space Odyssey Workshop
This space workshop is one of a se-
ries that OSPE will be running in
Ottawa, Sudbury and Toronto
throughout March. The volunteer-
led workshop allows kids to discover
engineering and technology princi-
ples through play-based activities.

The theme for the 2015 program is
“living and working in space.”

The workshop includes a “you’re in
space” demonstration and a “train-
ing to be an astronaut” activity.

Children can also participate in a
“design your own space suit” craft
and an “ejection seat” demonstra-
tion. The workshop will be held in
Ottawa at the Canada Aviation and

Space Museum (11 Aviation Park-
way) on March 5, the CN Tower 
(301Front St. W) on March 18 and 19
and at the Science North (100 Ram-
sey Lake Rd.) in Sudbury on March
14.

Hunter Games
NEM Scavenger Hunt Challenge
March 10-20
Queen’s University
99 University Ave., Kingston
Taking place at Queen’s University
campus, this weeklong scavenger
hunt is picture-and-task oriented. 

Several groups will compete in a
number of engineering and innova-
tion challenges throughout the
week.

Purple Power at the CN Tower 
CN Tower 
301Front St. West, Toronto
Thurs. March 26 
As night falls upon Toronto on
March 26, a Rube Goldberg machine
— a contraption that sets off a series
of chain reactions to complete one
task — will once again light up the CN
Tower purple.

The symbolic colour is associated
with engineering. Engineering stu-
dents will complete the task through
a series of Rube Goldberg machines
that are digitally connected.

> NATIONAL ENGINEERING MONTH

Children in Ottawa got creative with their hands during the K’NEX Structure & Device Competition during National
Engineering Week in 2013.

ONTARIO SOCIETY OF PROFESSIONAL ENGINEERS

Build the best Popsicle bridge 
Province-wide campaign aims
to foster a love of inventing
and creating in today’s youth

JENNIFER BARRY
SPECIAL TO THE STAR 

“(Students) are learning the busi-
ness of starting companies, interac-
tive skills, social skills, how to dis-
pense their ideas,” he said. “We’re
trying to draw in students who want
to give themselves an edge or advan-
tage in the job market in addition to
core engineering skills.”

There are compelling economic
reasons for wanting to harness the
entrepreneurial drive of Canadians.
Innovative ventures spur job cre-
ation, stimulate a knowledge econo-
my, launch new industries and pro-
mote sustainability.

The Global Entrepreneurship
Monitor study released last April
ranked Canada second among 24 in-
novation-driven economies in 2013,
coming only behind the U.S.

Loutfy, a chemical engineering pro-
fessor and former executive with Xe-
rox Corporation, said the CEIE
broadens an engineer’s toolbox in a
competitive labour market.

“Why not give students the option
of creating their own jobs and jobs
for others as well?” he said.

CEIE students are encouraged to
apply and compete for three rounds
of funding from the Norman Esch
Engineering Innovation and Entre-
preneurship Award.

Last year, Mansorian’s business
team, PawCharge Inc., won an initial
round of $5,000 in funding for their
proposal, which he compares to a
bike-sharing service for smartphone
users in need of a battery boost.

The engineer’s plan involves build-
ing and installing self-operating ma-
chines that supply portable, recycla-
ble “mini power banks,” or batteries,
in public spaces.

“My vision is to close the gap be-
tween the smartphone users and a
fast and reliable power source,” he
said. “Wherever they need a power
source, they should have it.”

Mohamed Lachemi, provost and
vice-president, wanted to build

Ryerson’s CEIE to help students cre-
ate their own futures.

“You can graduate with an engi-
neering degree, but also create your
own startup and challenge the status
quo instead of waiting for a company
to hire them, and be part of the in-
novation ecosystem,” Lachemi said. 

“Ultimately, our role is to prepare
future engineers to contribute to so-
ciety. If they can work in an area they
love and define what they want to do,
even better.”

Seyed Nourbakhsh, 24, a chemical
engineer who graduated from Ryer-
son last year, won $38,000 over three
rounds of Esch Awards funding to
“jumpstart” his cleantech firm For-
marum, which produces automated
technology for sanitizing swimming
pools. But conceiving an innovative
idea is one thing. Commercializing
that invention is an entirely different
matter requiring skills that may not
necessarily be in a technically-mind-
ed engineer’s wheelhouse, Nour-
bakhsh said.

“The big problem that many engi-
neers have is with communication.
That’s kind of a tough thing for us,”
Nourbakhsh said, noting that men-
torship through Ryerson helped pre-
pare him for business meetings later
on.

“To be an engineer and to be a busi-
nessman, those are very different
mentalities,” he said. “Engineers are
careful about taking risks. They want
to be more certain, more logical
when making decisions. In business,
it doesn’t always work that way with
risks. They don’t teach you that in
engineering school.”

Program’s goal is to
prepare engineers to
contribute to society 
RYERSON from M1 “My vision is to close the gap

between the smartphone users
and a fast and reliable power
source.”
FARBOD MANSORIAN
RYERSON STUDENT 

Degree offerings in the following areas:

· Civil Engineering

· Electrical Engineering

· Environmental Engineering

· Industrial Engineering
(with an optional Minor in Business Administration)

· Mechanical Engineering
(with additional options in Automotive, Environmental, Materials, and

Aerospace Engineering)

· Bachelor of Engineering Technology

· New International Master of Engineering in Automotive
Engineering (a dual degree program with the Politecnico di Torino.

For more information go to www.uwindsor.ca/torino)

Our new $112-million Ed Lumley Centre for Engineering
Innovation has opened its doors and is one of the most dynamic
engineering buildings in Canada. We invite you to be a part of it.

Learn more at www.uwindsor.ca/engineering

UWINDSOR
FACULTYof ENGINEERING
Y O U R E D U C A T I O N I S O U R H I G H E S T P R I O R I T Y

CARLETON
UNIVERSITY
FIRST IN
AEROSPACE
Carleton University is an
international leader in
aerospace education and
research. Our interdisciplinary
technology programs like
Computer Systems Engineering,
Software Engineering,
Electrical Engineering and
Communications Engineering
are playing a major role in
moving aerospace forward.

carleton.ca/aerospace
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During the ice storm last winter, sev-
eral switches blew at the Oshawa site
of Lakeridge Health. The hospital
used generators to keep things run-
ning, but it couldn’t replace the
switches. 

“They were so old, we couldn’t even
find replacements,” says Kevin Em-
pey, president and CEO of Lakeridge.
Instead, the hospital was forced to do
an emergency upgrade. 

Lakeridge (which runs four main
hospital sites in the Durham area)
faced a common problem to many
hospitals these days. Its buildings —
along with the equipment used to
run them — were aging. 

Some of the buildings were 80 years
old or more, plagued by bad win-
dows, heat loss and mechanical
breakdown. 

“The only way to fix those issues
was to do all kinds of repairs,” Empey
says. “But hospitals have limited cap-
ital budgets. If it comes down to buy-
ing new beds or replacing windows,

guess what we’re going to do?” 
That’s where Efficiency Engineer-

ing Inc. and Ecosystem Energy Ser-
vices stepped in. 

Beginning in 2010, the two firms
designed and began implementing
retrofits of the aging infrastructure
at Lakeridge’s main hospital sites.
These changes will cut energy costs
by 23 per cent annually and reduce
greenhouse gas emissions by 2,078
tonnes per year. That’s the equiv-
alent of displacing the emissions
produced by 310 typical Ontario
homes. 

Even better, the hospital is paying
for the project out of the energy sav-
ings achieved, and Ecosystem — a
performance contractor — guaran-
teed the construction costs and the
annual savings for five years.

According to Michael Zongor, vice-
president of Efficiency Engineering
Inc., the team achieved the budget
savings by replacing inefficient 
and outdated heating and cooling
systems, installing 48 solar panels
across the Lakeridge Health sites; 
replacing 24,000 interior lights 
with high-efficiency models; and
switching out exterior lights for
LEDs. 

A new co-generation plant allows

the hospital to recover wasted ener-
gy from their massive boilers and use
it to generate electricity. 

“We’re effectively using energy
twice,” says Empey. 

Better controls on heating and
lighting offer additional savings; al-
lowing the hospitals to turn off the
lights in the empty administration
rooms at night, for example. As a
result of the extensive retrofit pro-
gram, Lakeridge Health was named
2013 Green Hospital of the Year by
the Ontario Hospital Association. 

Efficiency Engineering Inc. is a
small firm with just 12 employees.
But it packs a punch when it comes
to making yesterday’s buildings lean
and green for tomorrow. 

“Primarily we offer our services to
existing building owners and proper-
ty managers,” Zongor explains.
Those can include apartment build-
ings, schools, government sites and
hospitals. 

Zongor admits 10 years ago, as a
graduate of the University of Water-
loo’s mechanical engineering pro-

gram, he gravitated toward energy
retrofitting mostly because manu-
facturing plants (that traditionally
hired mechanical engineers in Onta-
rio) were increasingly shutting down
or leaving the province. 

But, he says, “there’s a feel-good
aspect to it. You feel like you’re doing
something good for the environ-
ment.”

His work includes energy audits to
compile a list of energy-saving rec-
ommendations for owners, as well as
designs to give contractors a road
map for the necessary changes. 

“We want to help the owners imple-
ment,” says Zongor. 

“An audit is just a report and if it sits
on a shelf, it doesn’t help save any
energy.”

Ultimately, he says: “Everything we
recommend needs to make financial
sense. That’s first and foremost for
everybody.” 

But that means part of Zongor’s job
involves educating his clients about
the long-term life cycle cost of a
building. 

“It’s almost as if, as a society, we’ve
decided to spend the bundle on mar-
ble floors and granite counter tops
rather than look at the 30-year hori-
zon in terms of utility costs,” he says. 

> SUSTAINABILITY

The green movement begins in existing spaces
Engineers finding methods
to make aging buildings more
environmentally responsible

CAMILLA CORNELL
SPECIAL TO THE STAR 

Kevin Empey,
left, CEO of
Lakeridge
Health in
Oshawa,
which was
named 2013
Green
Hospital of
the Year by
the Ontario
Hospital
Association,
visits a
patient at the
hospital. 
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That’s where Nourbakhsh came in.
While working with Muttoo, he
helped install water treatment sys-
tems in India. “I really saw the need
first-hand,” he says. “Having grown
up in Canada and always having ac-
cess to municipal water treatment, I
was very surprised to find that peo-
ple didn’t have safe drinking water.
The conditions were such that my-
self and the team always had bottled
water because otherwise we knew
we would get sick.” The experience,

he says, changed his perspective. “It
had an emotional impact that altered
the way I saw my work as an engi-
neer.”

On graduation, Nourbakhsh start-
ed work at a swimming pool compa-
ny where he came up with the gem of
an idea for a self-powered automated
water disinfection system called
Dive. It requires no outside power
source. Instead it incorporates a
small turbine generator that produc-
es electricity internally from the wa-
ter flowing through the device. That
electricity powers Dive’s water treat-

ment process, automatically adjust-
ing the disinfection rate based on
water flow. 

The beauty of Dive is that, once
connected to a pipeline, the technol-
ogy works with no need for a dedicat-
ed water supply or for ‘experts’ to
monitor it. Nourbakhsh set up an
engineering start-up company, For-
marum Inc., to develop and com-
mercialize the technology for use in
swimming pools. 

But, he says, “I was always aware
that it could be used for treatment of
drinking water as well.”

The problem: adapting Dive for
that purpose would take time and
money. “It’s a different technical en-
vironment than a swimming pool,”
Nourbakhsh points out. “And when
you take a technology overseas, you
have to be able to make it work with

whatever systems they have. In Afri-
ca and India, for example, there are
different kinds of equipment, piping
and tanks.” 

What’s more, says Muttoo, because
the technology is aimed at poverty-
stricken regions, it must make use of
“low-cost, low-level components,”
while still providing “a solution that
is efficient and productive at a price
point that poor people can afford.” 

To help them fund research and
testing, H20 4All and Nourbakhsh
applied for a federal grant from
Grand Challenges Canada, an orga-
nization that focuses on developing
“bold ideas” with the potential 
to have a major impact on global
health. 

In November, they got word they
were one of 22 Canadian companies
to win a $112,000 grant. The team is

currently adapting the technology
for testing in Uganda, where the
need is great, and where H20 4All
has good relationships with grass-
roots organizations that can help
smooth the way. 

If it is a success, they’ll roll it out to
other countries with the help of non-
government organizations (NGO’s),
relief organizations and charities.

Nourbakhsh couldn’t be happier.
“It’s a great thrill to know that the
engineering we’re doing can poten-
tially help people in Africa and else-
where,” he says. 

While people often think engineer-
ing is all about mathematics and
technical gobbled-gook, he believes
it is, at root, about problem solving.
And developing safe drinking water
for people who don’t have it, he says,
“is a crucial problem to be solved.”

It’s a ‘thrill’ to use
engineering to help Africa
DRINKING WATER from M1
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