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Our degree project scope aims to analyze the effect of 
electrokinetics on sedimentation processes within crude oil 
tailings practices. The project incorporates research, laboratory 
testing, drafting, and computer modeling associated with the 
comparison of crude oil tailings sedimentation with and without 
the use of electrokinetics. Predominantly, our project provides 
analysis to the corresponding subsequent degree of pond bed 
consolidation and the resulting effects on slope stability and 
seepage within tailings dams.  
In a general sense, during crude oil extraction, oil sands are 
mixed with water and processed through a boiler which extracts 
the oil from accompanying soil solids. The by-product of this 
process is an oil/soil/water mixture known as “tailings”. The 
tailings are released into large storage ponds where soil 
particles experience gravity induced settling, which over time, 
separate the soil solids, water, and residual oil content. About 
80% of this clarified water is recirculated for use in the 
extraction process, and the remaining tailings produce a 
sediment build-up layer at the bottom of the storage facility.  
Through laboratory testing, our group has determined that by 
applying an electrical current to the tailings medium, we are 
able to increase the rate of settling velocity while subsequently 
increasing the degree of consolidation of pond bed 
sedimentation. This results in a 
variety of benefits to the oil 
producer including an increase 
in production rate, greater shear 
strength of bedding soil resulting 
in an increase to dam slope 
stability, and lower soil seepage 
rates. The laboratory testing and 
computer modeling completed 
for the purpose of this project 
aims to quantify the degree of 
each of these benefits.  
We began our testing by creating 
a synthetic crude oil tailings 
sample consisting of an argyle 
clay, water, bitumen, gasoline 
and diesel fuel. We then 
constructed an apparatus (Figure 
1) consisting of a clear cylinder, sand filter layer, one-way 
valve, and an outlet hose to facilitate velocity settling, hydraulic 
conductivity, and undrained shear strength tests on our tailings 
samples. We completed each of these tests with and without the 
use of applied electrokinetics to provide comparative results. 
The results of our testing has proven our hypothesis, proving 
that the use of electrokinetics has caused a small increase in 
particle settling velocity, an increase in fully saturated shear 
strength, and an increase in hydraulic conductivity. After these 
three tests were completed, a sample of the bottom sediment 
was taken from both the electrokinetic test and gravity test to 
determine the water content of each of the settled tailings. The 
results of the water content supported the results of the previous 
tests. The electrokinetic sample had a lower water content thus 
having less voids due to the soil being fully saturated. With this 
data we are now able to calculate the design parameters needed 
for our tailings dam design and modeling. This testing 
apparatus was an essential component to the success of our 
experimental data and as a team we are very happy with how it 
has worked. 

Electrokinetic Sedimentation of 
Crude Oil Tailings 
Allie Fox, Alex MacNeil, Brandon Pearce, Kyle Ransom, 
and Noah Vanderra 

Figure 1. Testing Apparatus 
with Electrokinetics 
Configuration 

Degree Project Spotlight 
The degree project demonstrates the cumulative knowledge that engineering students acquire during their time at Lakehead, and this year, fourth-year teams 
applied their design skills to develop unique products. Discover the work of several groups below and on page 8 and 9. 

 
In an attempt to revolutionize the way people with mobility disabilities traverse the world, 
an idea for a new type of wheelchair was developed. Standard wheelchairs rely on the user 
to use their arms to drive and steer the wheelchair and electric wheelchairs offer ease of use 
and additional comfort to those who need it. However, electric wheelchairs and scooters can 
be costly, and there still exists a minority of users that are not catered to. Those suffering 
from quadriplegia may not have the control of their upper limbs required to operate a tradi-
tional wheelchair, and those with conditions like Parkinson’s disease may lack the fine mo-
tor skills to operate the controls of an electric wheelchair. Additionally, electrical transporta-
tion solutions can easily exceed $2000, severely limiting the people who have access to 
them. Thus, to create an inexpensive, universal solution, a wheelchair conversion kit utiliz-
ing eye tracking software was developed.  
The eye tracking software for the wheel-
chair utilizes digital image processing tech-
niques, the OpenCV library, and is pro-
grammed in Python. Using a machine learn-
ing dataset, a camera detects an eye and a 
contour, (or mask), is drawn around the pu-
pil and iris of the eye. The software is run 
on the powerful Raspberry Pi, which can 
use the detected eye and iris contour to 
track the user’s eye movement. Based on 
lighting conditions and the shape and position 
of the user’s eye, the contouring is updated in 
real time to provide the most accurate tracking results. The eye tracking data is then pro-
cessed by the Raspberry Pi and it sends a pulse-width-modulation (PWM) signal to four 
separate relays. These four relays are connected to two powerful DC motors and control the 
motor’s speed and direction based on the movement of the user’s eye. To provide smooth 
operation for the user, various duty cycles are used to gently increase or decrease the speed 
of the motors.  
The result is a universal kit that can be manufactured for less than $500 dollars and installed 
to virtually any hand-operated wheelchair, without removing any of the wheelchairs pre-
existing features. This project serves as a prototype for the possible advancements that can 
be made to help restore independence to those who need it. 

Nikita Abramov, Ron Vinik, and Jiayi Wu  

Eye tracking software identifying the 
user’s eye (blue) and pupil/iris (black). 

Wireless power transfer is the transmission of electrical energy without the use of a wired 
connection between the two locations. Currently, there are many applications for wireless 
power transfer, including in wireless charging for everyday electronics (cell phones, 
tablets, laptops) and in wireless charging for electric vehicles. A challenge arises in the 
application of sensors, as both power and data need to be transferred wirelessly to 
eliminate the cable required for the sensor. This project proposes a method of transferring 
constant power to a 24V DC proximity sensor, while simultaneously transferring binary 
data in a full-duplex communication channel.  
The preliminary system is shown in the image below, where an Arduino is used to drive a 
H-Bridge circuit which converts the DC 
source voltage into a square waveform of 
plus/minus the source voltage. This signal 
is sent to an LLC resonant tank and then 
to the transmitting coil. The receiver coil 
is positioned a certain distance away from 
the transmitting coil, and the power signal 
it receives is converted back to DC which 
powers the proximity sensor. When data 
is transferred along with power, 
modulation techniques are used to slightly 
change the power signal. Demodulation 
circuits are used on both the receiver and 
transmitter side to detect these changes 
and output the data signal.      

A Wireless Power Transfer System with Full-Duplex 
Data Communication for 24V DC Proximity Sensor  
Cameron Ball, Jack Birkett, Jonathan Letwin, and Mathew Schraa  

The preliminary system includes a transmitting 
and receiving coil. 

Active Contour Tracking for Eye Controlled  
Wheelchair Operation 
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Marlies Ilott (photo by Kendell Ramdass) 
 
As March is National Engineering Month, ESS is hosting a number 
of events to promote and celebrate engineering within our 
community. Starting off the month strong, Lakehead’s Dean 
participated in the NEM kickoff event where four panelists, including 
our very own Dr. Janusz Kozinski, discussed the future of the 
engineering degree on March 1st. 
In terms of ESS organized events, our NEM directors did an amazing 
job planning and preparing for this month. First up, we have our 
Engineering Design Competition, run by our directors Ahmad Obeid 
and Cameron Grant. This competition is three weeks long and has 
competing teams build a variation of a draw bridge for cash prizes. 
Final presentations and judging will happen on Friday, March 24 
from 2-6pm in the Outpost! 
On Friday, March 10th, ESS hosted a trivia night, run by another 
amazing director, Faith Donaldson. There were several categories for 
teams to show off their knowledge and compete for cash prizes! 
From 5-8 PM, groups of engineers went head-to-head in a Kahoot 
style battle at the Outpost. 
As many engineers know, PI is equal to 3.14, and for those you that 
are cultured, it’s common knowledge that March 14 is the 
internationally accepted PI Day for all of us students in STEM 
(unless you like to think π = 3 = e). This PI Day, from 12:30-2:30, 
ESS handed out pie in the Agora to celebrate this important holiday. 
ESS will also be hosting another engineering panel like we did last 
year, planned by yet another great director: Felix Ikokwu. This year 
however, we will be talking to students specifically about their 
experiences at Lakehead and advice that’s proved useful to them. The 
panel will be happening on Tuesday, March 21st from 3-5 PM,  
Finally, the long-anticipated Car Smash will be happening on 
Wednesday, March 22th from 11-4 PM. Studies have shown that 
hitting a car repeatedly with a sledgehammer will reduce your stress 
levels; we guarantee it! If you want to put this study to the test, you 
definitely want to mark your calendars (and cross your fingers that 
mother nature doesn’t decide to snow). Everyone has Jared Rooney 
to thank for making this great event happen, as he is in charge of 
wrapping up our series of NEM events with (quite literally) a bang.  
 
 

Trivia night had a great turnout! Learn more about our NEM 
events at ess.lusu.ca. 

Celebrate Engineering 
With Us 

Engineering Clubs on Campus 

If you haven’t checked out some of these amazing groups, you should do so 
ASAP—you won’t regret it! 

Canadian Society for Mechanical Engineering (CSME) 

Canadian Society for Civil Engineering (CSCE) 

Lakehead Institute of Electrical and Electronics Engineers (IEEE)  

Canadian Society for Chemical Engineering (CSChE)  

Thunder Wolves Racing (LU Formula SAE)  

Engineers Without Borders-Lakehead Chapter  
ewb.ca 

dnguyen8@lakeheadu.ca  

 

PEO-Lakehead Chapter  
lakehead.peo.on.ca 

peonro@lakeheadu.ca 

 

OACETT-Thunder Bay Chapter 
www.oacett.org/ 

www.facebook.com/ThunderBayOACETT 

Other Engineering Organizations 
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Are you interested in volunteering 
for ESS? Did you have an idea for 

an event you want to see this year? 

Email: ess@lakeheadu.ca  

The Engineering Student Society (ESS) 
of Lakehead University is an 
organization that collaborates with 
students, professors and industry 
professionals to enhance the quality of 
students’ education experience at LU. 
The purpose of our organization is: 

· To publicly promote the science of 
engineering and the knowledge of its 
membership in connection with all 
facets of engineering. 

· To promote and support educational, 
social and athletic events 

· To provide information to the 
membership regarding all professional 
engineering organizations 

· To promote the history and traditions 
of the profession of engineering 

· To hold and attend conferences, 
meetings and exhibitions for the 
discussion of engineering problems 
and the exchange of views in matters 
related to engineering 

· To maintain and uphold the objectives 
of the ESS and to constantly 
encourage membership participation 
in ESS  endeavours. 

The ESS 

President:  

VP External:  

VP Finance:  

VP Georgian 

VP Internal:  

VP Publications:  

VP Sponsorship:  

VP Social: 

Kayla Huneau 

Wadika Faisal 

Maxmillian Westerlund 

Jacky Wu 

Jamie Grasley 

Amanda Pacholczak 

Sajan Bugg 

Marlies Ilott 

The 2022/23 Executive 

Instagram:  

Facebook:  

Twitter:  

Website:  

Email:  

LakeheadESS 

LakeheadESS 

LakeheadESS 

ess.lusu.ca 

ess@lakeheadu.ca 

Where Can You Find Us? 

Nikita Abramov, Ehtsham Ahmad, Jessica Alvich, Grant 
Beyea, Victoria Carlyle, Stephen Corbett, Dr. Ahmed 
Elshaer, Wadika Faisal, Joey Fourcaudot, Adam Genno, 
Jamie Grasley, Felix Ikokwu, Marlies Ilott, Bill 
Kravzov,  Laura Lopez, Matthew Manten, Cameron 
Nash, Kendell Ramdass, Kyle Ransom, Matthew 
Schraa, Brendan Woloshin, Jacky Wu  

theRack Editor: Amanda Pacholczak 

Issue Contributors  
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In February, the ESS eagerly re-introduced the Chicken Waffle Club Club to 
the Lakehead Engineering community, but the depth of the present executive 
team’s knowledge was limited to some old social media posts, a review of the 
dish in the March 2017 edition of theRack, and some truly magnificent patches. 
We needed answers. As VP Publications, I was on the hunt for material for the 
next moosepaper edition, and I could smell a good story. Who was the master-
mind behind this delicious tradition? Why chicken and waffles? What does 
carpe wafflem mean?  

The first clue arrived on the night of the event itself, with Troy Smith, an alum-
nus who replied to our Instagram story. He was glad to see that the patch lived 
on. I had found a kindred spirit, but how much more did he know? 
Troy wasn’t the founder, but he witnessed the club’s inception and gave us a 
name: Adam Genno, the 2017/2018 VP Internal. I pried him for more infor-
mation, but he told me to contact Adam. “He’s a great storyteller,” Troy told 
me. 

The search progressed to LinkedIn, where I discovered that Adam had finished 
his Masters at Lakehead in December and had moved away to work at Honda, 
two months too early to enjoy the return of his iconic club club. Tragic. This 
also meant that his Lakehead email might be out of the picture, so LinkedIn was 
my best bet. I carefully typed up a request to connect and pressed the fateful 
send button. The waiting game began. 

I didn’t have long to wait - within ninety-three minutes, the following account 
popped up in the message box, and it was everything I imagined it to be. Mis-
sion accomplished. 

There's not much to it -- I liked the chicken waffle club, but I didn't like paying 
full price for the chicken waffle club. That year, I was running around Thunder 
Bay getting discounts for our engineering students and thought it would be a 
great opportunity to combine goals. 

I pitched the idea of a discount to The Outpost, and they seemed hand-wavey on 
the idea initially. They offered a small discount to all engineering students, but I 
insisted that the chicken waffle club had a bit of a cult following, and that 
seemed to pique some interest. Eventually they relented and offered a larger 
discount to "the club" on a certain day of the week. What I didn't explicitly 
mention was that the following was (almost) entirely me, and that there was no 
club... yet. So, the dream was alive and well, I just needed a club -- and that's 
where the idea for the Chicken Waffle Club Club came from. 
It was a struggle to find members at first. People just weren't as passionate 
about sandwich discounts as I was. I needed a hook, and after attending my first  

 

 

 

engineering conference, that's when it dawned on me -- we needed a patch. But 
not just any patch, 
we needed to swing 
for the fences; gold 
embroidery, fake 
Latin, royalty-free 
clipart, wingdings, 
we needed it all. We 
had to focus less on 
what the Chicken 

Waffle Club Club was, 
and more on what it 
could become. 

 
And it worked -- the 
club met regularly to 
eat discount chicken 
waffle clubs in The 
Outpost, patches were 
given out to members, 
and the legend of the 
Chicken Waffle Club 
Club grew. The discount 
wasn't particularly massive, but the idea of finding a solution to an obscure 
problem, regardless of how ridiculous it was, really seemed to resonate with 
engineering students. But isn't that what engineering is all about? 

Engineering Connections 
This past year, we witnessed the full return of in-person conferences and came together at classic events like Back to the Bay, the Lakehead 
Engineering Competition, and the Engineering/Nursing Formal. The engineering community sprung back to life, and this segment celebrates 
common connections we have uncovered with other societies and our own past members. 

Pool Night: University of Regina 

 

The University of Regina ESS’ Lounge Director and First Year Events Coordinator shares 

how the RESS welcomes their incoming students in a theRack-worthy way. 

Although less than 600 students make up the engineering student body in Regina, 
Saskatchewan, it has no effect on the quality of our events! During the pandemic it was 
difficult to create events of any sort; however, since the fall of 2022, things are only 
looking up! Some of our recent successful events include Frosh week, where we hosted a 
multitude of events ranging from laser tag to a city-wide scavenger hunt, and another 
annual “Lettuce Club” with over 20 contestants, where the person who eats a head of 
lettuce the fastest wins. Since these events, things were only looking good for our future!  

This culminated in the most recent annual “First Year Pool Night” where over 50 people 
crammed themselves into a local pool hall, The Broken Rack. This was the first “First Year 
Pool Night” held since the pandemic and, being a favourite among our future engineers, it 
had a great turn out topping all events of the semester. The event is thrown by our First 
Year Council to encourage first years to come out and meet the rest of the student body, 
and our first years impressed us all! Despite its name, students of all ages are welcome, and 
there was a great blend of newer and older members all coming together to play some 
rounds of pool and indulge in some pub food! All the students I talked to about the event 
had nothing but good things to say such as: “These events are the things I will remember 
for the rest of my life” and “Yeah, that was sick” showing it was nothing short of amazing. 
It was great to see so many new and returning faces at an event that is a staple of the 
Regina Engineering Students’ Society which will only result in the up coming Engineering 
Week, a week of various events from Bob Ross painting to escape rooms, being the best 
it’s been since the lockdown. 

All in all, things are looking good for our university on the Prairie and our culture, like that 
of many universities across the country, is returning to how it once was, if not better. From 
our lounge packed with students to the stickers that bare our buffalo logo appearing all 
over the school in the weirdest places, Regina is more than that one university you didn’t 
know existed! 

I’d like to thank theRack for giving us the opportunity to share some of our stories with all 
of you at Lakehead and I wish you all the best from the RESS! 

The Outpost menu once again 
features the Chicken Waffle 
Club. 

The Chicken Waffle Club Club brings people together. 

Brendan Woloshin  

Expect to see a snapshot of  The Broken Rack in theRack in The 
Broken Rack in next year’s edition.  

A Waffle-y Good Origin Story 

Adam Genno 

Regina engineering students 
wear jean jackets instead of 
coveralls. 

Discover more UofR 
traditions on Instagram at 
uofr_engsoc. 
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CELC Engineering Traditions 

Marlies Ilott 

Recently, I spent my first week of 2023 in Calgary surrounded by 230 engineering students from 
across Canada at the Canadian Engineering Leadership Conference (CELC). Just like our Lakehead 
delegates, it was evident that every student was proud to go to their university and as the days passed, 
more and more region and school specific traditions were put in the spotlight.  
The patch obsession we engineering students possess seems to be a shared mentality across the 
country; however, where those patches get placed is a very different story. Coveralls are very 
popular, with each school championing a different colour to differentiate themselves from the crowd. 
Lakehead claims navy blue, while Ontario Tech chose royal blue, TMU a light greyish blue, 
Waterloo purple, UNB burgundy, and the list goes on. University of Ottawa however does not dress 
all their students the same; their coveralls are all previously owned and donated to their engineering 
society. These preloved covies come in all different colours and sizes, which means the one you get 
is truly unique, and they may even have a nametag from the one who wore them before you. Some 
schools have restrictions on their coveralls and do not hand them out to any student willing to pay the 
price. At UBC, only executives are allowed to own the coveted red coveralls that their EngSoc has 
under lock and key. 
Furthermore, some schools don’t have coveralls at all! A few have bucket hats, and one hat even has 
a unique reversible option. A fair number of schools have jackets; I spotted the old Ryerson 
engineering jackets, purple Queen’s leather jackets, U of R jean jackets, and the unmistakable red 
jackets adorned by UBC and Calgary. The leather jackets at Queen’s are traditionally given to first 
years just before first-semester exams, however they aren’t allowed to wear or touch them until after 
they write said exams. There is a tradition of first year students kicking their jackets home after 
receiving them (they can’t touch them yet!), and then the jackets are dyed purple in second semester. 
Scarves were another point of interest which also come with rules. Again, some scarves were for exec 
only. All students from the Atlantic region are given an Atlantic scarf when they attend their first 
conference. Some scarves are special, like the one worn by the Ontario Ambassador, decorated with a 
patch from each Ontario school and handed down from outgoing to incoming OA each year. As you 
may expect, it’s very difficult to get a scarf from a certain school or region if you yourself are not a 
student there. The value that these scarves hold was put on display at the CELC charity auction where 
a single scarf went for over $400! 
Not only does each school have their merch, but most schools also have some sort of mascot. There is 
a tradition of stealing mascots from other schools during conferences and charging a ransom for said 
school to get their mascot back. Unfortunately, the moose head did not join Lakehead delegates at 
CELC as it is slightly too large to fit in a suitcase. However, many other schools had their mascots 
join them. Regina brought their wrench and 
Calgary, their cow. There were many other 
mascots floating around, often strapped and 
locked to a delegate to prevent theft from a third 
party, although unfortunately I cannot remember 
what exactly the mascots were. And while you 
would think most mascots would be some sort 
of animal, the majority were inanimate objects. 
So while many schools have their own unique 
little culture, all of us engineers do have 
something in common, and that is tradition. And 
while every school may chant something 
different, at conferences like CELC, everyone 
ends up chanting together (even if it’s “We Will 
Rock You” in an Irish pub at 1am on a 
Wednesday).  

Engineering Equipment 
Endowment Fund 
Joey Fourcaudot 

Lakehead University's Faculty of Engineering has 
received a boost with the recent re-establishment of 
the Engineering Equipment Endowment Fund (E3F). 
The fund, initially created in 1993 by the Engineering 
Students Society, provides an additional source of 
funding for educational equipment to enhance the 
overall quality of engineering education at Lakehead 
University.  
The E3F's original focus was to upgrade the 
engineering laboratory facilities at Lakehead. 
However, it has always been open to proposals from 
all undergraduate students, faculty, and staff. Today, 
the E3F is an essential resource for students, faculty, 
and staff at Lakehead University. It plays a critical 
role in ensuring that Lakehead University's 
engineering programs are well-equipped to provide 
high-quality education and training experiences to 
their students. By investing in educational equipment, 
the fund enables students to acquire knowledge and 
develop practical skills that are relevant to their field 
of study, which can help them to be more competitive 
in the job market.  
Over the years, the Engineering Equipment 
Endowment Fund has approved numerous proposals 
from Lakehead University undergraduate students, 
faculty, and staff. Some examples of approved 
proposals include the acquisition of state-of-the-art 
equipment such as spectrum analyzers, engine 
dynamometers, and horizontal bandsaws. The 
spectrum analyzers allow students to measure and 
analyze the frequency spectrum of electrical signals 
accurately. The engine dynamometers are an essential 
tool used in the study of internal combustion engines 
and allow the FSAE team to measure and analyze 
engine performance under different operating 
conditions. The horizontal bandsaws are used in the 
machine shop to cut through metal, plastic, and other 
materials, allowing students to learn how to operate 
machinery safely and efficiently. 
Overall, the E3F is a vital resource for Lakehead 
University's Faculty of Engineering, and its impact on 
the quality of education and training provided cannot 
be overstated. The re-establishment of the 
Engineering Equipment Endowment Fund marks a 
significant milestone for Lakehead University's 
engineering programs, demonstrating the importance 
of investing in education, and providing students with 
the tools they need to succeed. 

TMU delegates pose with a McMaster student in 
red during the CELC charity auction. 
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FYIC 
Grant M. Beyea on How Engineering is Changing 

Sitting in an auditorium there are three engineering graduates: one in medical 
school, another studying law, and a third is an MBA candidate. Despite being a 
setup for a hilarious dad joke, this was also how my perception of engineering 
changed. The three engineering graduates discussed how they used engineering 
to their advantage, why they chose their programs, and most importantly: why 
they didn’t choose engineering as a career. To distill down into a single sentence 
the wisdom of an entire panel: engineering is not about the degree, it’s a desire 
to solve problems people may not even be aware of. 

Engineering originally started as a response to a problem: it was a reaction to the 
desire to shoot farther, build higher, and do more than what anyone else thought 
was possible. However, as times change, so does the culture. Where engineering 
used to be about improving, the future of engineering lies somewhere in seeking 
out what cannot even be imagined. This was the most valuable piece of infor-
mation I took away from my delegation at FYIC this November. In my opinion, 
engineering is going to continue to 
change; emphasis on diversity, eq-
uity, and inclusion within the field 
will continue to increase. Compa-
nies and organizations are recogniz-
ing the importance of having a 
more diverse workforce, which has 
led to efforts to recruit and retain 
individuals from underrepresented 
backgrounds. Additionally, the 
emergence of new technologies is 
creating new opportunities and 
challenges for engineers. This 
change in culture was shown to me 
firsthand at FYIC where nearly eve-
ry engineer had chosen a non-
traditional career within engineer-
ing. Overall, my feelings toward 
this change are hopeful, I can’t wait 
to see what comes of these changes. 

 

Felix Ikokwu 

This past November, I was selected to attend the First Year Integration Confer-
ence held at McMaster University hosted by the Engineering Student Societies' 
Council of Ontario (ESSCO). This was such a great experience filled with great 
personal and professional development and networking.  

This experience has been an eye-opener in my journey in engineering. Having 
transferred from college and attending school during the COVID-19 online 
school era, this conference was a breath of fresh air with the many interactions 
throughout the weekend. The sessions allowed me to revisit why I chose engi-
neering, especially with this year’s theme of “Engineering Your Passion.” This 
theme was integrated with the sessions and speaker. The speakers shared why 
they chose their respective fields and what continuously drives them to do what 
they do best.   

At the end of each day, the culture of each engineering society was fully visible; 
from patch trading to late-night coverall modifications, engineering culture was 
truly alive, but it could not be complete without some last-minute assignment 
submissions. Watching a group of students help their mates complete an assign-
ment so they would not miss the activities was the highlight of the first evening. 
It showed togetherness and the helping spirit of engineers.  

Overall, the First Year Integration Conference was an invaluable experience that 
has helped me gain a greater appreciation of engineering culture and has better 
prepared me for the rest of my university journey. I highly recommend it to any 
first-year student looking to be familiarized with engineering culture and a head 
start on your journey.   

Jessica Alvich 

FYIC was honestly the highlight of my first semester at Lakehead. As an inter-
national student, it is already awesome to get the opportunity to explore Canada. 
All of the lectures at the conference were so engaging and I can genuinely say 
that I left Hamilton having learned a lot. I also met so many great people there, 
making the experience ten times more enjoyable because I was able to connect 
with them as first-year engineers. I am truly grateful for the opportunity to at-
tend this conference, and I cannot wait for the next one! 

Conferences 
You’ve seen the Instagram stories and the pictures, but the heart of these monthly congregations is 
connection and circulation of knowledge (and patches). Get ready to explore national and provincial 
conferences through the eyes of Lakehead delegates, and prepare yourself for a myriad of acronyms. 

More than one hundred first-year 
students gathered in Hamilton. 

CDE 
Victoria Carlyle 

The weekend of November 18th-20th, 2022, I had the opportunity to attend the 
Canadian Federation of Engineering Students’ (CFES’) Conference for Diversi-
ty in Engineering (CDE) hosted by the University of Manitoba in Winnipeg, 
MB.  It was the first in-person conference that the CFES had been able to run 
since the onset of the COVID-19 pandemic.  The weekend was a whirlwind of 
networking, tough questions, and new perspectives.   
Sessions ranged from Identifying Imposter Syndrome to Art Therapy to Being a 
Meaningful Ally.  All sessions were well run and there was something to be 
learned from each of them, but my favourite session was the opening keynote 
given by the University of Manitoba’s Engineering Indigenous ACCESS pro-
gram director, Randy Herrmann.  The title of this session was “Decolonizing 
Engineering”.  For many students in the audience, including myself, engineering 
contributions to colonization had never been critically considered.  Herrmann 
encouraged us to think critically about the railways, dams and industries that 
engineers have created.  Good for colonized society? Yes. Good for all of socie-
ty? Maybe not so much.  A connection was made to the boil water advisory in 
the Indigenous community of Shoal Lake, and how their water source used to be 
clean, prior to construction of the dam that serves the City of Winnipeg.  He 
pointed out the incredible privilege that comes with being able to pursue a career 
in engineering.  Not only is tuition expensive, but the foundation of secondary 
education needed to meet application requirements is something that not every-
one can obtain.  As we transition from students to professionals, it is important 
to broaden our perspective about the diversity of the community we serve, and 
use our privileged position to create space for everyone in that communi-
ty.  We’ve learned how to think critically about math, science and thermody-
namics; we can think critically about this too.   
Outside of sessions, the organizing committee ensured we were kept busy and 
able to experience some of the attractions Winnipeg has to offer.  We were able 
to tour The Manitoba Museum and the Canadian Museum for Human Rights. 
The conference hotel had a beautiful view of the sunrise 
and was located right downtown Winnipeg. The last even-
ing of the conference consisted of a gala: an excuse to dress 
up and celebrate diversity in Canadian engineering.  The 
opportunity to network with students from all over the 
country was invaluable.  I made many connections, friends, 
and even obtained a bright blue pocket (Guelph) and a red 
arm (York) for my engineering covies.  Thank you so much 
to the ESS and specifically their VP External, Wadika, for 
allowing me to be a part of this conference.  It is important 
to learn about (and push for) equity, diversity and inclusion 
in all engineering spaces, but it is also important to cele-
brate the progress we’ve made.  The University of Manito-
ba did an excellent job of creating space for both learning 
and celebration and I am honoured to have been a part of 
their event. 

 

 

Ehtsham Ahmad  

I recently attended a conference for diversity in engineering and it was a great 
experience. I learned a lot about the current state of diversity in engineering and 
the challenges that need to be addressed. The conference was very well orga-
nized and the speakers were very knowledgeable. I would recommend this con-
ference to anyone interested in learning more about diversity in engineering. 
At the event, many speakers were invited to speak about diversity in engineering 
and talk about their experiences. This was a great opportunity for everyone to 
learn about the different ways that people can contribute to engineering, and 
how important it is to have a diversity of perspectives in the field. The speakers 
were all very knowledgeable and shared some great insights about their work. 
Overall, it was a very informative event that helped to raise awareness about 
diversity in engineering. 
I attended a session on impostor syndrome recently that really resonated with 
me. I learned that impostor syndrome is a condition where people feel like 
they're not good enough or they're not qualified to do something, even though 
they may be very successful. Sometimes we may feel like an impostor, especial-
ly when people around us may seem more successful. I learned that it's im-
portant to recognize these feelings and to not let them hold us back.  
As an engineering student, I highly recommend attending conferences with the 
ESS. This is because you will have the invaluable opportunity to network with 
peers and industry representatives. At these conferences, you will be able to 
learn about the latest advances in your field, as well as gain valuable insights 
from experienced professionals. Furthermore, attending these conferences will 
also give you a chance to showcase your own work and build up your profes-
sional portfolio. 
I am truly thankful to the ESS team for allowing me to attend the conference. It 
was truly a great experience and the organizers did an amazing job. The confer-
ence was very well organized and I enjoyed meeting new people and network-
ing. I would definitely recommend this conference to others. 

Lakehead’s three delegates enjoyed visiting the Canadian Museum for Human Rights . 
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Engiqueers Canada Conference 

Jacky Wu 

I had the honour to attend the very first ever 
Engiqueers conference. Students from all 
corners of Canada gathered together to expand 
their knowledge on EDI, with the goal of 
promoting the initiative in their own schools. 
The panels and seminars were incredibly 
insightful, providing practical guidance and 
ideas on how to make a meaningful impact in 
their communities. The conference's gala was a 
highlight of the event, with a beautifully 
decorated venue and delicious cuisine that left 
everyone thoroughly satisfied. This being my 
first ever conference, I never realised how fun 
it was and wished I had gone to more before.  

 

 

Lakehead to Host PEO-SC 2023 

Wadika Faisal 

The Professional Engineers of Ontario Student Conference (PEO - SC) will bring 
together over 100 of Ontario's exceptional students to partake in 3 days of professional 
and personal development sessions centered around graduation and moving into 
industry. Alongside the immense opportunities this transition offers, it isn't without 
numerous challenges. PEO - SC endeavors to offer solutions to each one of these 
challenges, whilst educating students on licensure. In partnership with the Engineering 
Students Societies Council of Ontario (ESSCO) and the PEO, Lakehead University will 
host PEO - SC 2023. If you would like to participate in organizing the conference or 
have further questions, please do not hesitate to reach out to us at: peosc@essco.ca.  

OEC 
Amanda Pacholczak 

Over 300 engineering students compete annually in the 
Ontario Engineering Competition, and Lakehead sent junior 
and senior design teams to this year’s competition at Western 
University. Explore Western Engineering’s Undergraduate 
Student Society lounge and more pictures from the weekend 
at ess.lusu.ca. 

The competition started, in my eyes, at least, when the OEC 
Discord opened. With it came a flood of messages, a good 
fraction of which were supplied by NoodleMaster, a self-
proclaimed source of “functionally infinite memes”. I was 
nervous to compete with champions from engineering faculties 
the size of small towns, but the memes reassured me. The other 
competitors were humble and down-to-earth and joked about 
dynamics assignments, just like you and me. Although everyone 
wanted to win, we were there because we loved programming or 
talking about technology or playing with gears and Arduinos. 
We loved engineering and we loved a good challenge, and the 
competition organizers delivered. 

The junior design teams were challenged with building an arm 
mechanism with five joints controlled by at least four unique 
mechanisms, and from 6:45 PM until 11:45 PM, teams covered 
whiteboards, Auto-CADed with an urgency only experienced in 
the hour before an assignment is due, and, armed with utility 
knives and glue guns, attacked cardboard and popsicle sticks 
with an intense sense of purpose reminiscent of fourth-grade art 
class. When the organizers offered us two more hours of design, 
we all jumped at more precious time with our prototypes, despite 
the looming testing and presentation phase starting at 8 AM.  

Our team was lucky and scored the first presentation slot, so we 
only spent about an hour drowning in a sea of nerves. Jeff, our 
hollowed-out testing egg from the Lakehead Engineering 
Competition turned lucky mascot, got us through. His constant 
smile calmed our nerves, and he was a hit with the judges; we 
told them he studied egg-lectrical engineering. We added a face 
to our prototype so that Jeff wasn’t lonely, and Jeff II was born. 
Although we didn’t place, we’re proud of Jeff II, especially his 
cool syringe-powered hydraulic jaw. You’re welcome to come 
meet both Jeffs anytime in their permanent home, the ESS office. 

An added value of the competition was witnessing the genius of 
other students across the nine competition categories. The 
innovative design teams presented solutions to gun-related 
violence, energy storage, and algae overgrowth in the Great 
Lakes, and during the final debate round at the gala, the finalists 
argued for or against revealing to society that the world was 
going to end in two years. Alien grad students were introduced 
as an argument and the audience gleefully supported the points 
they agreed with; napkins were whipped around, and glasses 
rattled almost continuously due to everyone banging on the 
tables (as per the rules). Who knew our technical backgrounds 
could connect so well to debate? In every category, from 
bioengineering to consulting to communications, the competitors 
were excited to apply their engineering knowledge in new ways. 

In sum, OEC engaged and thrilled the innovators, designers, and 
technology nerds in all of us, but don’t just take my word for it. 
We tracked down NoodleMaster to ask for more memes and a 
message endorsing the OEC experience, which you can find on 
our website. My new career goal is to be successful enough to 
return one day as a judge, partly because I would love to 
discover the different categories and designs without appearing 
to be trying to cheat and partly because I’m expecting stiff 
competition from all of you next year. Bring your A game! 

Two Lakehead delegates attended 
Engiqueers’ Inaugural Conference. 

Jeff II suc-
ceeded in 
moving a 
spherical ball 
and a soda 
can. 

The senior  design team were tasked 
with building an “organisation bot”. 
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In-Pipe Hydroelectric Power Generation 
Bill Kravzov, Gregory Lightheart, and Joshua Ottens  

The objective of this project is to develop a system consisting of a permanent 
magnet DC generator that creates electric power from excess pressure in water 
pipes and then stores it as potential energy in a battery. This system would be 
located in a city water main pipe and would consist of an in-pipe turbine con-
nected, via a shaft and gears, to a DC generator. The generator would produce 
electrical power which would flow through an electrical circuit to tune the gener-
ator output to the desired voltage level while maintain a constant DC value. Due 
to conservation of energy, this system will only function efficiently in sections of 
pipe where there is excess pressure caused by gravity that would otherwise be 
released using pressure release valves. This is because if water is being pumped 
in other sections of the water distribution system to increase the water pressure 
and if the turbines are being run to produce power in sections where the water 
pressure must be increased through pumping water, more energy will be con-
sumed than what was produced. Therefore, energy will be wasted, and money 
lost. 
The purpose of this project is to create an efficient and reliable way to generate 
electric power without harming the environment or endangering people’s health. 
After the completion of our in-pipe power generator, it is expected to provide 
power in a safe and effective manner while ensuring that the water flowing 
through the pipe reaches the customers’ homes with enough pressure to service 
their needs. 
Before beginning the capstone project, the first thing that was done was develop-
ing a timeline for the project. In order to ensure that the most important part of 
the project was completed on time, the first deliverable to be finished was the 
calculations of the boost converter component parameters. This would allow us 
to design and simulate the 
circuit early on, and then 
begin to implement the non-
electrical engineering parts of 
the project once the main fo-
cus of the project was operat-
ing in a reliable fashion. The 
first complication was 
reached when the calcula-
tions had begun and quickly 
it became apparent that accu-
rate input voltage values for 
the generator would be need-
ed to calculate individual  
 

 
 
 

component values. Since a DC generators output voltage depends on the speed 
of shaft rotation, a generator was quickly ordered and calculations were derived 
in terms of the unknown values. Once the generator arrived, it was tested for the 
approximate turbine rotation speed and generator output voltage was determined 
for a range to allow the circuit to operate effectively as the water speed varied. 
Some assumptions made for the value of ripple current and ripple voltage as well 
as the datasheets of the battery chosen were utilized to determine the battery’s 
internal resistance and the voltage range between 40 to 80 percent charge. Once 
this point was reached, it was decided to make a shift in the project to reduce the 
amount of mechanical work required in the model, as this type of knowledge 
was not important to demonstrate since the 
education received was oriented towards the 
electrical side. The main change was that 
instead of designing a turbine and creating a 
system where the water would flow to power 
the turbine, a variable speed motor was pur-
chased to mimic the behavior of the turbine. 
This required us to redo the circuit’s input 
voltage measurements by hooking the gener-
ator up to the variable speed motor and run-
ning it for the chosen range. These values 
were able to be placed in the calculations to 
compute the updated component values due 
to the motor. 

A typical water delivery system includes pressure release 
valves. 

The turbine would operate using 

excess pressure in water mains. 

Small Scale Acoustic 
Levitation Device for Portable 
Use in Research Settings 
Stephen Corbett, Jeffery Southgate, and Kun Zhao 

Sound is all around us. Many of us hear it; all of us make it. 
Sometimes, we can even feel it. Even as you are reading 
this article, you may notice sound in the background that 
you originally weren’t aware of, travelling from a source 
nearby. Just as water moves by waves through the ocean, 
so too does sound, and just as a wave may produce enough 
force to move something across water, so too can sound.  
Our project aims to harness the power of sound waves to 
levitate objects. But in order to produce enough force to 
levitate an object, the power of the sound wave must be 
great, so great in fact that if sounds in the audible range of 
humans (20 Hz – 20 kHz) were used, they would cause 
irreparable damage to our ears. That is why the design uses 
ultrasound, which in our case operates at a frequency of 40 
kHz, far beyond the audible range of any human being.  
Our system is composed of both software and hardware 
components in a portable setup to allow for efficient and 
discrete use in research settings, such as amorphization of 
pharmaceutical liquids and containerless spectroscopy of 
matter. An Arduino microcontroller is programmed to 
output 49 variable-phase square wave signals to a series of 
gate driver chips mounted on a printed circuit board, which 
provide the necessary voltage to power the square array of 
49 transducers. Using simulation tools, multiple types of 
focal points that are necessary to trap and levitate a small 
object can be found and the necessary phase of each square 
wave signal can be preprogrammed into the source code of 
the system. Using a series of push buttons, these stored 
signals with differing phases can be sent to the transducers, 
causing a change of focal point of the ultrasonic waves, 
which would make the levitated object move up, down, 
left, right, back, or forward about its XYZ axes. In 
addition, a small LCD display is included to inform the 
user if they have reached the boundaries of the acoustic 
sound field that was programmed to prevent any 
disruptions to the levitation of objects. All of the 
functionality of our system is contained in a small, portable 
form factor, in the hopes that this design can be more 
useful in the ever-evolving world of research. 

A variable speed motor was connected to the circuit to 

replace the turbine. 

The design of tall buildings requires the consideration of the effects of wind and seismic loads, 
which vary due to serval factors including height, mass, location, and the shape of the building. 
This research conducts a parametric study using these variables along with the Finite Element 
Method (FEM) to determine whether wind or seismic will govern for that case. For easier 
comparison, a lateral load ratio was created which divides the base shear experienced by wind 
by the base shear experienced by seismic design.  Values above 1.0 indicate the design is 
governed by wind while values below 1.0 indicate the design is governed by seismicity.  
This research conceptually designs many similar versions of the Commonwealth Advisory 
Aeronautical Research Council (CAARC) building and compares the LLR of each to quantify 
the effects of geographic location in Canada. The buildings simulated in the study are 
considered slender, which are vulnerable to vibrations and other cyclical motions that deem 
them as dynamically sensitive. Dynamic analysis is relatively complex and time-consuming 
process; however, there exist static analysis methods which can assess the equivalent effects on 
a building. The research utilizes static lateral load analysis methods and FEM across 120 models 
of similar designs to determine the LLR.  

As summarized in the figure above, four different variables were used to obtain a range of 
different scenarios: location, building height, frame type, and soil class. Five locations across 
Canada were chosen to reflect the variation of wind and seismic intensities: Toronto, Ontario; 
Vancouver, BC; Whitehorse, Yukon; Moncton, New Brunswick; and St John's, Newfoundland. 
At each location, four building heights were considered: 60m, 100m, 140m, and 180m, where 
each storey was 4m. Additionally, three soil classifications were considered to better represent a 
range of seismic conditions: Class A for soil profiles of hard rock, class C for soil profiles with 
very dense soil and soft rock, and class E for soft soil. Finally, two lateral load resisting systems 
were considered: one utilizing bracing and the other utilizing a moment resisting frame.  
Currently two cities (Vancouver and Moncton) have been analyzed where the initial LLR varied 
from 0.11 (seismic-governed) to 12 (wind-governed).  While these two cities are thought to 
contain the most extreme values (substantially above or below 1.0), this study is still in 
progress. This information has the potential to be utilized in preliminary design, city-scale 
assessment, and even the developing field of multi-hazard building design.  
In addition to this project being completed to fulfil B.Eng. degree requirements, the abstract has 
been accepted for paper presentation in the 2023 CSCE Annual Conference in Moncton, NB. 
Additionally, this paper is intended to be submitted for publication to an established journal 
paper.  

Governing Lateral Load on Tall Buildings in 
Canadian Regions  
Katrina Chong, Laura Lopez, Kendra McTavish, Katrina Proulx, and Stephen 
Vasilopoulos | Supervisor: Dr. Ahmed Elshaer, Department of Civil Engineering  
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The Lakehead University Steel Bridge Team is a student run project within the 
Lakehead Civil Engineering Faculty. Every year since the team’s inception in 
1998, a group of fourth year civil engineering students are awarded the opportunity 
to compete in the ASCE/AISC Student Steel Bridge Competition (SSBC) as part of 
their degree project. The purpose of the SSBC is to supplement civil engineering 
education through a design-build competition. This opportunity allows the selected 
civil engineering students to gain practical knowledge by designing, fabricating, 
and constructing a scaled model steel bridge. Students expand their knowledge 
base from “textbook” to “real-world” through problem solving and discovering the 
issues that can arise between paper design and construction design. 
Ultimately, each bridge is judged based on display, construction speed, lightness, 
stiffness, construction economy, and structural efficiency. Over an 8-month period, 
the team members combine their talents over countless hours on a journey to 
compete and win against schools across North America. 
This year, Lakehead University selected a team of six students to compete in the 
Student Steel Bridge Competition at the Western Great Lakes Regional Student 
Conference in April 2023 at the University of Minnesota Duluth. The selected 
students for the 2022-2023 Lakehead University Student Steel Bridge Team are 
Matthew Boustani, Josh Fiegehen, Stephen Gonzalez, Cameron Nash, Will 
Neufeld, and Kriss Patel. Each member is committed to continuing Lakehead’s 
illustrious history at the regional level (1st place finish for the last 5+ years).  
From there, the team will look to become the 2nd team ever from Lakehead to win 
the national competition, with the last national title coming in 2011.  
The problem statements for the competition are modified each year to challenge 
teams to create a completely unique bridge design. This year’s competition 
problem statement is as follows: 
“In order to provide better access to service vehicles and more opportunities for 
users to access trails on both sides of the Sweetwater River a new bridge that pays 
tribute to the Sweetwater River Bridge’s use of steel has been proposed further 
down river. The new bridge must support the weight of pedestrians, cyclists, 
equestrians, and maintenance and park vehicles. A 1:10 scale model will be 
fabricated and erected under simulated field conditions. The model will be 
evaluated for stability, strength, and serviceability using standardized lateral and 
vertical loads. Moreover, the structural cost, construction cost and duration, and 
aesthetics will be taken into consideration. The optimum design will be determined 
through structural analysis in conjunction with comparison through spreadsheets.” 
– (ASCE/AISC SSBC Rules, p.11)  

 

At the time of writing, the team has optimized the bridge design using S-frame 
load modelling and completed final drawings used for the fabrication. Over the 
past couple of weeks, the fabrication of bridge members has begun to ramp up 
along with necessary load testing on proposed member connections. A key part of 
the fabrication process is continuing to tweak the design to ensure a smooth 
transition from paper to steel. The team has been utilizing all the facilities offered 
on campus at Lakehead as well as interacting with many community partners 
around Thunder Bay to achieve our goal of bringing back another SSBC National 
Title to Lakehead University. 
Stay up to date with LU Steel Bridge Team by following our Instagram account: 
@lu_steelbridge                                                         

2022 – 2023 Steel Bridge Team 
Matthew Boustani, Josh Fiegehen, Stephen Gonzalez, Cameron Nash, 
Will Neufeld, and Kriss Patel (photos by Kendell Ramdass) 

Figure 1 - Plan view of simulated construction field 

Figure 2 - Milling machine 
in LU structures lab being 
used to fabricate bridge 
member connections.  

Figure 4 - S-frame generated model 
of final bridge design.  

Figure 6 - Bridge member connections 
set up for load testing at LU structures 
lab.  

Figure 3 - Sample of stringer fabrication drawings.  

Figure 5 - Welding bridge stringer 
member in LU structures lab.  

Thunder Wolf Racing is Lakehead University's Formula SAE racing 
team. We are a group of twenty Mechanical Engineering students and 
20 volunteers from multiple disciplines that are designing and 
manufacturing a Formula style race car. Our student run team 
undertakes this project every year with the intention of competing at 
the Formula SAE Collegiate Design Series. The event will be held 
May of 2023 in Brooklyn, Michigan. Our car will represent Lakehead 
University, competing against universities from around the world at 
this highly regarded competition. 
We have seen a huge uptake in interest in the team this year from 
Lakehead students. In January, we held a volunteer information 
session to recruit volunteers onto our team. We received 17 
applications that day alone and have received several more since. 20 
Mechanical Engineering students will be selected next year to carry 
on Thunder Wolf Racing as their degree project, so it is important to 
get involved with the team as soon as possible to increase your 
chances of being selected. Those who are not selected to work on the 
team as part of their degree project can still get involved by 
volunteering with the team. All students and faculty our welcome to 
attend our bi-weekly general meeting – the next is March 22nd 1:30-
2:30PM in RB2026.  
We have made a great deal of progress since we last wrote an article 
for theRack this past November. A short summary of our progress 
since then is outlined below.  
Aerodynamics: The molds for our aerodynamics package are 
complete and the carbon fiber layup will begin shortly. Faculty and 
students from the Aerospace Manufacturing Engineering Technology 
program at Confederation College helped us machine the huge 
sidepod molds out of insulating foam – they’re 8 feet long! We are 
3D printing the molds for the front and rear wings. 
Brakes and Safety: Faculty from the Mechanical Engineering 
Technology program at Confederation College helped Brakes and 
Safety plasma cut the components for their new pedal box. This year 
our pedal box will have a clutch pedal, as opposed to the hand lever 
clutch used in previous designs, for increased driveability. We are 
also getting a new seat professionally upholstered. 
Chassis: Our chassis design was approved, and it is currently in the 
final stages of being welded together. Now our welders will work 
with each subteam to determine mounting points for their respective 
components and assist them in whatever welding they may need 
done. 
Powertrain: With help from electrical volunteers, we are redoing the 
wiring harness to increase reliability of the engine, although the 
engine does run well. The cooling system, throttle body, and driveline 
will be revamped prior to competition.  
Suspension: Suspension has nearly completed manufacturing and is 
beginning the process of integrating their components onto the 
chassis. The bell cranks, lever arms, and uprights were skillfully 
machined by the subteam in Mr. Bhatia’s machine shop – he has been 
a huge help to the team.   
Thank you to the ESS for their generous support in sponsoring our 
team at the Platinum level and for making this great publication that 
allows us to share our work with the engineering student body at 
Lakehead. We look forward to making you proud when we take our 
car down to compete at the Formula SAE Michigan May event.   

Thunder Wolf Racing  

Above: 3D  
Rendering of TWR-15 

Right: The chassis is nearly 
complete. 

Left: The Aerodynamics sub-team 
prepares molds for carbon fiber 
layup at Confederation College. 

The members of TWR-15 gather for a team picture. 
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Diversity in Engineering Research: An Interview with Dr. Ahmed Elshaer  
Q: Last semester, you were recognized as a sup-
porter of Equity Diversity and Inclusion (EDI) in 
research at Lakehead University. How do you see 
diversity impacting your work in engineering? 
A: Equity Diversity and Inclusion (EDI) is an inte-
gral dimension of the composition of my team. For 
me, great research usually results from a diverse 
research group. This is why I believe my role is 
“creating opportunities, not just giving opportuni-
ties”, which means that I am ready to provide the 
proper accommodation, adaptation, and flexibility 
to facilitate a safe and comfortable research environment for my team. 
During the last 4 years, I am extremely pleased that I managed to work with 26 
research students and postdocs including 2 Indigenous students, 8 female stu-
dents, 2 parents and a student with a disability coming from 9 different nationali-
ties. This diversity has been created intentionally with a complete willingness to 
share the challenge with my students. 
Q: You encourage undergraduate students to join your research laboratory. 
What value do you see in undergraduate research? 
 A: If I want to describe their contribution in a single word it will be “Energy”. 
When undergraduate researchers join my team, you can feel the energy spread-
ing within the whole team. It is expected that they may have limited experience 
in research, but they quickly catch up with their extreme motivation and energet-
ic ideas. 
Q: What advice would you give to undergraduates interested in pursuing re-
search with your research group? 
 A: “Don't underestimate yourself”. I know that it may seem challenging to be 
side by side with graduate students and postdocs, but I have seen many remarka-
ble examples who showed ex-
ceptional research potential 
while being undergraduate re-
search students. 
Q: One of your research inter-
ests is wind engineering, and 
you earned your PhD at West-
ern, where you worked in the 
Alan Davenport Boundary Lay-
er Wind Tunnel. At this year’s 
Ontario Engineering Competi-
tion, competitors toured the 
facility, and walked like giants 
among the scaled-down mod-
el city blocks and bridges and 
buildings from around the 

world. Could you tell us about your projects or experiences at this state-of-
the-art facility? Moving to Lakehead, where you have worked for more than 
four years now, what do you like about this university? 
A: Working at the Alan Davenport Wind Tunnel is a wonderful experience that I 
am proud of. It was great to work and learn at the place where the CN and Burj 
Khalifa were experimentally simulated for wind impact. On the other hand, I see 
Lakehead as an academic institute with terrific potential. I am delighted to see 
wind engineering being taught at both graduate and undergraduate levels with 
remarkable support from the university leadership and respected colleagues. 
Q: You’re currently taking a business course at Lakehead. What is your moti-
vation for continuing your education in business? 
A: I believe that building a research team or creating an academic profile is like 
running a business. I have to realize the assets and liabilities that I have, plan for 
proper marketing, identify risks and implement a suitable project management 
structure. So, it will be optimal to learn the fundamentals of these aspects. Be-
sides, it is nice to be back on the student’s side of the table, which will help me 
improve my teaching techniques. 
Q: In January, you were granted tenure and were promoted to Associate Pro-
fessor. You’ve stated that it was “a recognition not only for [yourself] but for 
a collective effort by [your] family, friends, students, staff, colleagues, men-
tors, and collaborators, both former and current.” How does it feel to have 
achieved this milestone, and why was it important for you to make this state-
ment? 
A: It is definitely a milestone that I feel proud and humbled that I reached, and I 
said this statement because I wanted to show my sincere recognition and ac-
knowledgment to all who worked with me or supported me to reach that mile-
stone. The beauty of working in academia is that it is like a team sport; I could 
be a player at one time 
and a coach at another 
time, but I can not at-
tribute success to one 
person. This is why I 
have to give well-
deserved credit and 
acknowledgment to 
the pieces of advice I 
received from col-
leagues or mentors, 
the efforts I have seen 
from students, and the 
support that I got from 
family and friends.  

Dr. Elshaer's degree project students received an 
award for the best poster and oral presenta on 
in the LU R&I compe on (more on page 8). 

Dr. Elshaer’s team consists of a diverse group of 
researchers. 
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Coverall Candids 
This page is a summary of all the moments you’re going to miss once you graduate. 
Thank you to our photographer, Kendall Ramdass, for capturing our events. 

Did the nursing students outnumber us at the 
formal? Yes. Were we still the life of the par-
ty? Also yes.  

These coveralls were spotted at the 
inaugural Engiqueers conference. 
Read more on pg. 7! 

Airports are ideal places to show your 
Lakehead engineering spirit. 

The cannon committee decided to use copies of theRack as spray guards. The 
moosepaper staff disapproves. 

The moosepaper staff grant Grant with the Best 
Coveralls Award. The stuffed moose is iconic. 
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DIY Keyboards 
Jamie Grasley 

Keyboards have been around for decades, originally appearing 
around 1946 for use with ENIAC and they first became 
commercial available starting somewhere around the 1970s. 
Originally constructed with mechanical switches, these 
keyboards were crucial to computers since they were the main 
method of giving user input with disk operating systems like 
MS-DOS.  
Fast forward a few years decades and keyboards started 
transitioning to membrane switches. Membrane keyboards are 
cheaper to produce, lighter, and much better for laptop 
keyboards. That doesn’t mean they’re always the best option 
though. Mechanical keyboards have distinct advantages over 
membrane-based keyboards, namely their durability and 
responsiveness. These two advantages are perfect for people 
that play multiplayer games and for those that consistently use 
their keyboards for typing. Furthermore, the typing experience 
is more enjoyable for some since certain mechanical switches 
can give satisfying clicks or tactile feedback. There’s also one 
other reason that mechanical keyboards are great: you can 
build your own at home. There is a large keyboard enthusiast 
community who build mechanical keyboards as a hobby to get 
the exact user experience they want.  
There are almost infinite configurations and choices that can 
be made when building a keyboard, so I’m going to go 
through the choices I made while building mine. 
When building a keyboard, the first thing to consider is what 
you want it to do. Is it important that it’s wireless? Do you 
want something smaller? Do you want it to have a less 
traditional configuration? All these questions will vary the 
cost and availability of parts for your keyboard. Many of the 
lesser used keyboard configurations will not be commercially 
available and will require a group buy.  
A group buy is essentially crowdsourcing manufacturing costs 
because the seller can guarantee a certain amount of people 
want to buy that part. These can sometimes take long periods 
of time and are sometimes pricy. In my case, I bought a 
commercially available base (chassis) with a preinstalled 
printed circuit board (PCB) and plate.  
The PCB is the electronic part of the keyboard which is 
housed inside the chassis. The plate is used to keep the 
switches in line and to reduce wobble or movement. The base 
that I bought came with everything essentially set up.  
Another factor is whether or not your keyboard is hot-
swappable. A hot-swappable keyboard allows you to remove 
any switch and replace it with a different one whenever you’d 
like. This is different from traditional keyboards which require 
the switches to be soldered into the PCB. In my case, I got a 
hot-swappable board since it was my first keyboard and this 
allows me to test different switches.  
Now that I had my base, it was time to find the switches. A 
switch is essentially a mechanical piece which when pressed 
down, completes a circuit. It contains three main parts: a 
housing, a stem, and a spring. All of these components can 
also be customized, but you can usually find something 
commercially that will fit the criteria you want. There are 
generally three categories of switches: tactile, linear, and 
clicky. Tactile switches have a bump that you can feel when 
pressing the switch so you can feel the physical feedback. 
Linear switches are basically just up and down, they require 
less force then other switches which make them good for 
games where reaction time is more important. Clicky switches 
are similar to tactile but they also have a loud click sound to 
them. I went with Gateron Milky Yellows, which are a linear 
switch.  
The final thing to consider are keycaps. Keycaps are the pieces 
you actually press with your finger. They give more surface 
area to a switch so you aren’t required to press a small stem, 
they show which key you’re pressing, and they can help 
protect the switches from dirt. These can actually be decently 
expensive depending on what you’re looking for. There are 
different types of materials and different styles. The two most 
common materials are ABS and PBT.  
Ultimately if you decide to build your very own keyboard, 
make sure to do your own research and have fun with it. There 
are other parts and steps like stabilizers and lubricating the 
switches but this article outlined what I did for my keyboard.  
Happy building! 

Engineering Student Society Mascots 

Memes 
Visit @engineeringverse.io 
on Tiktok or r/
EngineeringStudents on 
Reddit for more, and 
speaking of LinkedIn, 
follow the ESS. 

You can get to know our mascot, the Moose, 
and discover how he ended up at Lakehead 
by visiting http://ess.lusu.ca/index.php/the-
moose/. Information on other engineering 
society mascots is harder to come by.  
But don’t worry; we’ve dug through our fil-
ing cabinets and the deep dark corners of the 
web to compile a list of ESS mascots for 
your entertainment, and we have added more 

information on our website. Complete the 
crossword to reveal the hidden message 
made up of the remaining letters. 
One mascot’s name would not fit in the grid,  
so as an extra challenge, find the name of an 
omitted Canadian university and its ESS 
mascot and send the secret message and this 
information to esspub@lakeheadu.ca for a 
prize. 

ROADBEAR 
(Saskatchewan) 
THE TOOL (Waterloo) 
THE RED LION (aka 
Phil) (UofManitoba) 
THE RAM (TMU) 
NORMA (Dalhousie) 
SUPERCOW (UofC) 
GREASEPOLE 
(Queen’s) 
SLEDGEHAMMER 
(Lassonde) 
BEATRICE (Windsor) 
VERONICA GEAR 
(Ontario Tech) 
BUZZ (Concordia) 
DEBBIE (WESST) 
WRENCH (UofR) 
CAIRN (UBC) 
THE GONG (Carleton) 
VICTOR VIKING 
(UofVictoria) 
FIREBALL (McMaster) 

Jamie’s keyboard features linear switches and colour-
ful keycaps. 


