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It's not every day that you find out you're going to be spending most of 

the year in a place you have absolutely no familiarity with, and for 

smalltown boy, turned big city success student, Seth Beck, moving to 

Nancy, France for the rest of 2018 was a life-changer. 

Born and raised in Cardston Alberta, it's very rare to see someone so 

young and ambitious wanting to branch out on their own. For Seth, it 

was a necessity. "It's a very small town. About 3,000 people - I needed 

more." The idea of "more" is what brought Seth to the University of 

Alberta - in particular, Chemical Engineering. "I was great at science 

and math, so it came naturally to me," he said in a modest tone.  

Optimistic about the economy, Seth enrolled in Chemical Engineering. 

Though his full intention to fulfil a co-op term was imminent, Seth 

wasn't expecting the opportunity to pursue his studies abroad. "It just 

happened. I saw the opportunity and went for it," said, Seth. He 

consulted with Dr. Hani Henein, a Materials professor within the 

Department. Henein is an ambassador for the abroad program, 

particularly with the Instiut  Jean Lamour in Nancy, France where 

Henein frequently visits, and where Seth will be placed for the 

remainder of the year.       
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At the beginning of the process, Seth was unaware of what really to 

expect when it came to applying. "I don't know a word of French. I 

don't know where I will be living. I just know I want to do this." To his 

surprise, Seth was accepted to the Institute but studying Materials 

Engineering practices. For this young and ambitious individual, he 

saw the opportunity to verse himself in a different field. "I was 

hesitant at first, but then I thought what this really could do for me." 

If you've seen Seth at any of the University recruitment events, you 

would instantly appreciate his drive and vast knowledge of the 

industry. So adjusting his focus to Materials Engineering would come 

naturally to him. 

During his time at the Institute, Seth's focus is on hydrodynamic 

modelling of metal fluid flow using a cold water model. Seth will be in 

charge of developing an apparatus and experiments on two different 

water models: trajectories of solid particles in a large amplitude 

surface wave; and evaporation of immiscible droplets rising in a 

quiescent water column.  

Seth has every intention of coming back to the University to finish his 

undergrad and move onto his Ph.D. studies. "I think teaching is a 

great option. I love educating," he said smiling. But that's not the only 

option. Since applying for his co-op term in Nancy, France, a new 

initiative has been released by the Faculty of Engineering and again, 

spearheaded by Dr. Hani Henein.  

The Dual Degree program is the opportunity to advance your 

education and receive two masters degrees from two very 

recognized institutions. One from the University of Alberta and one 

from Ecole des Mines de Nancy - another prestigious University 

where Seth is residing. "I feel like I would be a step ahead," said Seth. 

And he very well could be. The Dual Degree program reviews the final 

years of your undergraduate terms to determine the conclusive work 

like what Seth is pursuing now. You can find more information about 

the Dual Degree Program here. 

Post interview, Seth is preparing himself to leave for Nancy, France. 

He continues teaching himself essential phrases in the French 

language in the hope he will return home fluent. "It's a long shot, but 

certainly worth the try." 

https://www.ualberta.ca/chemical-materials-engineering/graduate-studies/dual-degree-program


(Edmonton) It was January when Chemical Engineering Professor, Dr. Biao Huang started a 

new chapter of his career by being named Editor-in-Chief of the Journal of Control 

Engineering Practice for the International Federation of Automatic Control (IFAC) publication, 

and Huang is full-steam ahead with running one of the biggest publications dedicated to 

Control Engineering. 

"About 120 papers are submitted to me every month," says Huang. "It's my responsibility to 

decide if they are the right fit." It's not just Chemical Control Engineering papers that are being 

submitted (Huang's specialization), they range from Environmental and Agriculture to Marine 

and Aerospace theories and practices.  

As Editor-in-Cheif, one of Huang's goals is to further enhance the review process with timely 

and high-quality objective feedback made available to the authors. "Not all papers are 

submitted to the publication", expresses Huang. "About 65% are rejected after the pre-review 

process". Huang is fortunate enough to have quite a diversified roster of associate editors to 

assist with the determination of journals. IFAC explains that Huang will ensure a more diverse 

and efficient editorial board and appointment and functioning for board members.  

Huang is an IEEE Fellow, Fellow of the Canadian Academy of Engineering, and Fellow of the 

Chemical Institute of Canada. He is a recipient of a number of awards including the Alexander 

von Humboldt Research Fellowship from Germany, Best Paper Award from the IFAC Journal of 

Process Control, APEGA Summit Award in Research Excellence, and the Bantrel Award in 

Design and Industrial Practice. He has published five books and over 320 peer-reviewed 

journal papers. His research interests include process control, data analytics, Bayesian 

inference, system identification, control performance assessment, fault detection and 

isolation, and soft sensors. His expertise has been applied extensively in industrial practice. 

IFAC announces 

Dr. Biao Huang as 

Editor-In-Chief

By Daniel Schieman 
May 29, 2018



Engineering 

Nation: Chemical

Findings may help track movement of pesticides and biological 

contaminants. 

NEW THEORY DESCRIBES INTRICACIES

OF A SPLASHING DROPLET 

Jennifer Chu 
MIT News Office May 16, 2018

As a single raindrop falls to the ground, it can splash back up in a crown-like sheet, spraying smaller 

droplets from its rim before sinking back to the surface — all in the blink of an eye. 

Now researchers at MIT have found a way to track the thickness of a droplet’s rim as it splashes up 

from a variety of surfaces. This incredibly specific measurement, they say, is key to predicting the 

number, size, and speed of smaller droplets that can be ejected from the rim, into the air. 

Lydia Bourouiba, assistant professor of civil and environmental engineering and director of the Fluid 

Dynamics of Disease Transmission Laboratory at MIT, says the group’s results can be used to model the 

physics of sprays, such as pesticides that splash back up from crop leaves, or raindrops that may pick 

up and spread diseases as they bounce off contaminated surfaces.     

“Our fundamental investigation aims to understand spray physics, and identify the key ingredients that 

control sprays, whether one wants to minimize secondary droplets that are undesirable, or improve 

sprays to homogenously coat a surface, ” Bourouiba says. “To do all that, one needs to know how the 

fluid breaks up.” 

Bourouiba and her students have published their results in the journal Physical Review Letters. Her co- 

authors are graduate students Yongji Wang, Raj Dandekar, Nicole Bustos, and Stephane Poulain.



Pushing forward 

For the past several years, Bourouiba’s group has been developing image-analysis algorithms to 

automatically extract and measure certain features in high-speed videos of fluid breakup  processes. 

State-of-the-art high-speed cameras can for the most part capture, in slow motion, the evolution of a 

splashing droplet — a process that takes about several milliseconds, during which time, thousands of 

smaller droplets may be ejected into the air. 

Scientists have used such high-speed videos to measure the size of ejected droplets, the thickness of 

the expanding rim, and other splash features, largely by hand. 

“Because all these features change constantly over a short period of time, extracting high-accuracy, 

unbiased measurements in the data is quite tricky,” Bourouiba says. “Classical algorithms are unable to 

capture all of these details.” 

In contrast, her team’s algorithms can automatically discern a splashing droplet’s rim and distinguish it 

from the smaller droplets that spray out from the rim, and the ligaments that form around the rim. 

Once the algorithms have processed the image data, the researchers can clearly separate the rim from 

the rest of the droplet’s features, and extract its size, at any instant during the splashing process. 

The team set up multiple experiments to see whether they could detect a common trend in the way a 

droplet’s rim evolves as it splashes onto a surface. The researchers tested about 15 liquids of varying 

viscosity and viscoelasticity, or stringiness. They released single drops of each liquid from a high- 

precision “drop tower,” a setup that can manipulate very precisely the size of the droplet released, the 

orientation of the surface below, and the lighting conditions in which to record the droplet using high- 

speed cameras. 

The team released each droplet onto different surfaces, including a pool of water, the edge of a surface, 

surfaces of different roughnesses, surfaces coated with a thin liquid film, and small surfaces of 

comparable size to that of the drop, namely rods. 



Establishing a bond 

From their experimental observations, the team devised a simple equation to predict the thickness of 
a droplet’s rim given its acceleration, at any point along the rim and at any instant during the splash 
process. The equation is based on what’s known as a Bond number — a nondimensional number that 
is typically used to compare gravitational forces to inertial forces. 

“If this number is very big, gravity dominates, such as for a big puddle of water that will flatten 
because gravity pulls it down,” Bourouiba says. “For a tiny drop, it’s not flat, but spherical, because 
surface tension dominates. If the Bond number equals 1, the two forces are in balance.” 

With their new equation, the researchers swapped out gravity for rim instantaneous acceleration, 
and used the equation to calculate the Bond number — essentially, the ratio between rim’s 
acceleration induced forces and surface tension — at any point along its rim at each time. The higher 
the Bond number, the more acceleration dominates at a given point along the rim, and the more 
likely that location will break up and release a smaller droplet into the air. The smaller the Bond 
number, the more surface tension dominates and acts to keep the rim intact. 

The team found that for unsteady rims, the Bond number as they defined it, remains equal to one at 
all times, leading to a very simplified theoretical model of the rim thickness, despite the complexity of 
this process that changes continuously in time. 

The team found the theory holds up across a range of viscosities, including liquids as thin as water, 
and as thick as plasma or milk. It can also predict how the rim evolves as a droplet is splashed onto a 
variety of surfaces, with different geometries. 

“The theory is not only universal across [surface] configurations, but can continue holding for a big 
family of industrial and biological fluids, for example,” Bourouiba says. 

Previously, scientists had only been able to devise a theory to predict a rim’s thickness in “steady” 
configurations, such as a continuous stream of water flowing from a faucet at a constant rate. Such a 
situation is considered to be steady, as it would produce a sheet of water splashing up from the 
surface, with a rim size and other properties that wouldn’t change over time. 

“But all impacts of drops, from raindrops, decontamination or pesticide spraying, or other 
fragmentation processes such as sneezes, are in fact unsteady, an aspect of the problem that has not 
been tackled in prior work,” Bourouiba says. “We showed that this new theory holds for a wide class 
of problems that are unsteady.” 

“The tiny droplets emitted can transport very far away from the place where the impact takes place, 
for instance, pathogens, or other types of organisms or molecules,” says Jose Manuel Gordillo, 
professor of fluid mechanics at the University of Seville in Spain. “I believe that these findings will not 
only help in the basic understanding of unsteady fragmentation of rims in natural proccessess, but 
also in applications related, for instance, with printing.” 

This research was supported, in part, by a U.S. Department of Agriculture-National Institute of Food 
and Agriculture Specialty Crop Research Initiative Grant Award.



Engineering 

Nation: Materials

Alloying elements alter the Ms temperature significantly but do not alter the characteristic that 
transformation is largely independent of cooling rate. In maraging steels, fully martensitic structures 
are formed even during very slow cooling of heavy sections from the solution-annealing temperature. 

The graphs show continuous cooling transformation diagrams for 8Ni maraging alloys that were 
solution-treated at 845 °C (1550 °F) for 20 minutes. 
The Vickers hardness appears in the circles at the end of each cooling curve. The horizontal lines at the 
bottom of each graph represent the percentage of material transformed to martensite at a given time 
and temperature. 

As these CCT diagrams indicate, the classical diffusion-controlled bainitic and pearlitic transformations 
that occur in carbon-base martensitic steels are not present in the 18Ni maraging steels. 

One of two possible types of martensite may form in the iron-nickel alloy system, depending on the 
nickel content of the material in question. At sufficiently high cooling rates, martensite will form in iron 
containing 5 to 10% Ni, and the addition of nickel in excess of 10% lowers the cooling rate necessary to 
form martensite in iron and ensures the formation of a completely martensitic structure. 

This particular type of martensite is referred to as lath martensite, and it will form in iron containing up 
to 25% Ni. If the nickel content is increased above 25%, the lath martensitic structure is replaced by a 
twinned martensite. 

Maraging steels typically transform from austenite to bcc lath martensite following cooling/quenching 
from the solution-annealing temperature, which is typically around 815°C (1500°F). Work on a series of 
Fe-7Co-5Mo-0.4Ti maraging alloys (18Ni Marage 250) containing various nickel levels revealed that a 
lath martensitic structure was obtained for nickel levels as high as 23%. However, nickel contents in 
excess of 23% resulted in the formation of a twinned martensite. Generally, a lath martensitic structure 
is preferred in maraging steels because, following aging, this structure is tougher than a twinned 
martensitic structure. 

By American Society of Materials 
Communication 
May 28, 2018

Martensite formation temperature altered by alloying elements 



Strange alchemy: 

engineer, 

historian team up 

to create fiction

By GEOFF McMASTER  
University of Alberta 
May 16, 2018

Robert Hayes admits writing is not his forte. 

The chemical engineer has written a number of textbooks—specializing in advanced computational 
modelling of catalytic conversion—yet regards creative writing as a whole other kettle of fish. An avid 
reader of historical fiction from an early age, he’s well aware of the difference between technical 
writing and literature. 

"I don't write,” he said with disarming conviction. “I mean, I've written 120 scientific papers and five 
books, but that's science writing—it’s not the same thing.” 

But Hayes refused to let a deficit of poetic flair stop him from creating a trilogy of historical novels set 
in early 19th-century Britain. He simply approached the project as any engineer would—meticulously 
charting narrative threads, settings, character bios and significant historical details on an elaborate 
storyboard. He then handed off the roadmap to his co-author, a historian with the requisite literary 
chops. 

It all started more than 20 years ago when Hayes was collaborating with a researcher in Bath, 
England, to produce a textbook on catalytic combustion. The researcher’s wife, Alex Kolaczkowski, 
happened to be a historian. 

"One evening after dinner and a nice bottle of wine, we started talking about history. I told Alex, 'You 
should write a historical mystery,’” said Hayes. 

“The idea wasn't that I would write it. It was that she would write it so I could enjoy reading it. She 
said, ‘Well, you have to give me some ideas.’” 

When Hayes sat down to brainstorm, he found the ideas came quickly. He soon realized he had 
enough for a trilogy—a murder yarn set amidst Britain’s political reformation of the 1930s and the 
country’s nefarious role in supplying the Chinese opium trade. 

Chemical engineer uses elaborate charts and storyboards to partner with 

historian to bring British history to life in series of mystery novels. 



After four months of toiling away in the evenings, Hayes shipped the charts off to Kolaczkowski along 

with with a note: “Here it is—let’s go!” 

"She said, 'This is really cool, but I have a day job and there's just no way.' So I put it on the shelf,” said 

Hayes. “Around 2006 I pulled it off and started researching again, then it went back on the shelf.” 

Finally, in 2014, at an engineering conference in Banff, Hayes propositioned Kolaczkowski again: 'OK, 

you're retired now, so how about it?'” This time she acquiesced. 

Since then—following a lot of back-and-forth drafts—two of the three novels in The Nathaniel Parry 

Trilogy have been released. Riot and Retribution arrived in 2015 and Napoleon's Gold: The Wages of Sin 

in 2017, all under the pseudonym Alex Robertson, a combination of their respective names. The release 

of the third, Deceitful Designs, is planned for the fall of 2019. 

From the start, Hayes insisted on a strong female character at the centre of the narrative—think Emma 

Thompson as Beatrice in the film version of Shakespeare’s Much Ado about Nothing—a woman who is 

“somewhat unusual, politically motivated and fights for causes,” he said. 

"A common complaint among my colleagues who have read the books is that there are too many 

characters, and it's hard to keep them straight," he said. It could be the engineer coming through in all 

that detail, but on the other hand a certain level of intricacy often comes with the historical fiction 

territory. 

Despite the complexity, however, each book is designed to be self-contained, said Hayes, and can be 

appreciated without having read the previous title. 

The trilogy is published by Hayes’ own company, Alpha Education Press, which he created with 

colleague Joe Mmbaga to produce textbooks in the 1990s. The first two novels have sold a total of 500 

copies, he said—a respectable performance given the average for a self-published novel is about 200. 

The books are available at Audrey’s Books in Edmonton, online at Amazon.ca and at the storefront retail 

outlet for Pagemaster Publications, the local company that printed the books. 

Given that it took more than 20 years for the trilogy to come to fruition, is there another trilogy in the 

works? 

"That’s anybody's guess,” said Hayes. “It's a lot of work … Alex takes everything mega-seriously and will 

not let one historically inaccurate detail pass, however small.” 

But perhaps one trilogy was enough to prove to himself and everyone else that it’s possible to succeed 

at something that seems a far cry from one’s day job. 

"How many chemical engineers do you know who write historical novels?" 
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Collaboration 

powers research 

on oil sands 

partial upgrading

(Edmonton) The unique chemical makeup of Alberta’s oil sands presents major challenges in refining 
and transportation. But a collaboration between industry, governments and the University of Alberta is 
setting its sights on solving these challenges. 

These research relationships and their impact were in the spotlight during a May 24 event to celebrate 
an industrial research chair dedicated to the science of partial upgrading of bitumen. 

Chemical engineering professor Arno De Klerk, who holds the NSERC/Nexen-CNOOC Industrial 
Research Chair in Field Upgrading and Asphaltenes, told a crowd of about 100 supporters at the event 
that the keys to a successful research collaboration like this are relationships, infrastructure, and 
people. 

“In order to get to this point there had to be a relationship and this relationship began many years ago,” 
he said, referring to an endowed professorship in catalytic reactions established by Nexen nearly a 
decade ago. 

“Relationships are built on trust,” he added. “And successful research and technology doesn’t’ happen 
overnight, so trust is key.” 

De Klerk’s research chair, established three years ago with support from the Natural Sciences and 
Engineering Research Council of Canada, Nexen-CNOOC, and Alberta Innovates, brings together the 
combined power of industry, government and academia to tackle important challenges. 

The Government of Alberta has committed $1 billion toward full commercialization of partial upgrading 
and Alberta Innovates has set a goal of upgrading 20 per cent of all in-situ oil sands production by 
2030, observed Alberta Innovates director of processing and products Shaunlun Liu. 

“No one can be successful in this by themselves,” she said. “But put all these partners together and we 
can be champions.” 

Oil sands upgrading technology could be a game changer 

By Richard Cairney 
May 24, 2018



Tony Pasteris, President & CEO 
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Wednesday, May 2, 2018 

Safety Awards Honour Innovative Student Engineering Designs 
Promoter of workplace health and safety instills mindset via post-secondary classrooms 

TORONTO, ON – Minerva Canada Safety Management Education Inc. congratulates the winners of its 2018 
James Ham Safe Design Award Competition. The annual award challenges Canadian university engineering 
students and college students in technology programs to make an original contribution toward integrating 
safety into engineering design. 

The team of Hannah Arthurs, Elise Huet, Jessie Leith, Erika Ziraldo, engineering undergraduate students at the 
University of Guelph, clinched the top prize for their design of a risk assessment tool and device (ErgoLift) to 
enable automated monitoring of lifting activities and, in so doing, help prevent low back injuries and work 
related musculoskeletal disorders. The tool is very practical and easy to implement.   

The team of Mingzhi Zheng, Hylann Ma, Wingshan Tam, Wejun Xia, Daniel Tran and Zachary Napora, 
engineering undergraduate students at the University of Alberta, took second prize for their design 
submission, that proposed an ion exchange resin to recover trace concentrations of metals and reduce 
personnel exposure to hydrogen sulphide. The reaction mechanism is also proven to be more efficient and 
less energy and material intensive. 

The winning team was awarded the first prize of $3,500 while the runner-up winner received $1,500. Lynn 
Brownell, CEO of the Workplace Safety & Prevention Services together with Ron Kelusky, Ontario Chief 
Prevention Officer and Minerva Canada President and CEO Tony Pasteris presented the awards at the WSPS 
Partners in Prevention Conference in Mississauga, Ontario on May 2nd. 

The award honours James Milton Ham whose Royal Commission Report on Health and Safety led to the 
creation of Ontario’s Occupational Health and Safety Act in 1979 and to the adoption of the Internal 
Responsibility System in Ontario workplaces. James Ham trained as an engineer with a secondary field of 
study in sociology; his writings emphasized ‘society and human needs’. He was awarded the Order of Canada 
in 1980 and died in 1997. 

Minerva Canada’s James Ham Safe Design Awards: 
• Encourage students and engineering, college faculty members to integrate safety into all designs. 
• Produce safer designs of devices, processes and systems. 
• Raise awareness of Process Safety Management (PSM) and Safety, Health and Environment (SHE) in 
engineering schools and colleges. 

Through the Minerva Awards program, students in Canadian engineering schools and colleges are being 
challenged to: 
• Suggest ways to create or improve the existing design of devices, processes or systems. 
• Envision new, innovative designs that will eliminate or reduce potential hazards. 
• Create tools to help manufacturers and workplaces integrate safety into new or retrofit designs. 

Students interested in entering the 2019 competition should visit www.safetymanagementeducation.com for 
more information about contest rules and regulations. 

http://www.safetymanagementeducation.com/


June 19, 2018 
Pipeline Materials Conference

June 19 - 22, 2018 
Canadian Materials Sciences 
Conference 

June 13, 2018 
2018 Faculty of Engineering 
Convocation 

Announcements and Events:

Interested in adding something to the next issue? Contact Daniel at: dschiema@ualberta.ca

https://www.eventbrite.ca/e/6th-annual-pipeline-materials-workshop-tickets-45689836531?aff=eac2
https://cmscconf.org/
https://www.ualberta.ca/registrar/graduation-convocation/attending-convocation/convocation-ceremonies-dates-and-times

