
Professor Geoff Rodgers and Distinguished 
Professor Geoff Chase have been awarded the 
University of Canterbury Innovation Medal for 
2019 for their collaborative work on seismic 
damping devices. The Innovation Medal 
(Tohu Pākai Auaha) is the University’s highest 
recognition of an outstanding innovator.

The devices are currently installed in two new 
central Christchurch buildings: Forté Health 
and the public library Tūranga. Internationally, a 
nine-storey community housing building in San 
Francisco, United States.

Distinguished Professor Chase emphasises 
the importance of energy dissipation during 
a seismic event as the key to minimising the 
economic effects and preserving life following 
major earthquakes. “The whole goal is to 
dissipate the energy without causing damage 
to the structure, this allows people to safely get 
out of buildings and for businesses to continue 
trading sooner, reducing that ripple effect 
through the economy,” he says.

“I’m proud to be part of this inspirational project 
which supports occupants that were formerly 
homeless or are from under-privileged or 
low-income families. These families wouldn’t 
necessarily have the resources or social networks 
to recover quickly following an earthquake, 
making the design of the building even more 
important,” says Professor Rodgers.

For the full story and a short video on the 
subject, please see the UC News site at 
https://www.canterbury.ac.nz/news/2019/
two-uc-professors-win-medals-for-innovative-
quake-damping-devices.html
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Two Mech Eng Professors win medals for 
innovative quake damping devices

The academic year is now well underway.  
It is always nice to see the campus springing 
back to life with students after a quiet 
summer time. Quiet though it seems 
during summer, many academics and 
postgraduate students are working tirelessly 
and passionately on research projects. The 
department hosts a broad range of research 
activities from the very applied to the more 
fundamental. 

Often, the most impactful research 
successfully combines the two. The recent 
award of the University of Canterbury 
Innovation Medal to Dist Prof Geoff Chase 
and Prof Geoff Rodgers for their research on 
seismic damping device is a testimony to this 
effective blend of basic and applied research.  

Last December, I was lucky enough to travel 
with our UC Motorsport students to see them 
compete at the Formula Student competition 
in Winton, Victoria. It was such a privilege 
to experience first-hand the passion and 
enthusiasm of the students and see them 
reap the rewards of a year long endeavour. 
The bar was set high in 2019 but we aim 
to surpass it in 2020 so watch this space. 

UCM like other clubs provides a fantastic 
opportunity for experiential learning which 
the department is proud to support. The 
recent trip to Tonga of our students involved 
in the biomedical engineering minor to repair 
medical equipment is another good example 
of this experiential learning occurring outside 
the lecture theatre. 

In this issue, you will also learn more about 
Dr Natalia Kabaliuk who recently joined the 
academic team to prop up the thermo-fluid 
group. As well as Sytse Tacoma, an alumnus 
on a fast-track career who acknowledges the 
importance of boundary layer theory - music 
to the ears of the fluid dynamicist in me.     

As always, we 
love to hear from 
the Mech@UC 
community so stay 
connected.

Head of Department

Prof Mathieu Sellier

Prof Geoff Rodgers and Distinguished Prof Geoff Chase Example of a high force to volume (HF2V) device



Recent Achievements

The University of Canterbury 
Motorsport (UCM) team brought 
home five trophies from the 2019 
Formula Student competition in 
Victoria, Australia, and finished 
third overall out of 32 international 
teams. UCM designed and custom-
built their electric race car, UCM19, 
which came second in three out 
of four race events. The success 
of their car made them the top 
performing university team from 
New Zealand, a great result for the 
UC students and staff involved in 
the project.

UC Mechanical Engineering Design 
Engineer Bruce Robertson mentors 
the students on the UCM race 
car team. “Canterbury were the 
top performing team from a New 
Zealand university,” Bruce says. “It’s 
incredibly satisfying to see young 
engineers in action, taking an 
opportunity and absolutely going 
for it. I’m very excited to see what 
comes next.”

“The project is shared equally 
between UC’s Electrical & Computer 

Engineering and Mechanical 
Engineering departments, and 
there are many hard working staff 
members in both departments that 
go the extra mile to encourage and 
enable our students to achieve so 
highly”, he says.

“It was such a buzz to experience 
first-hand the passion and 
enthusiasm of the students and 
see them reap the rewards of a 
year-long endeavour,” said Professor 
Mathieu Sellier, Head of UC 
Mechanical Engineering.

The UC Motorsport team won the 
following awards:

• 2nd place in acceleration 
• 2nd place in autocross 
• 2nd place in endurance 
• 3rd place overall for the EV class 
• 3rd place in engineering design 

For the full story on UCM’s great 
showing, please see the UC News 
site at: www.canterbury.ac.nz/
news/2019/custom-built-electric-
car-brings-international-success-
for-uc-motorsport.html

UC Motorsport team 
brings home five 
trophies following their 
international success

Our Staff

Dr Natalia Kabaliuk has recently 
joined the Department as 
a Lecturer in Thermo-Fluid 
Mechanics. 

Dr Kabaliuk holds an Applied 
Physics BSc and MSc from the 
National Aviation University 
(Ukraine) and a PhD in 
Mechanical Engineering from 
the University of Canterbury. 
She has expertise in Fluid 
Mechanics, Heat and Mass 
Transfer and Thermodynamics 
for combustion systems, plasma 
sources, refrigeration systems, 
electrospraying, anatomical 
analysis, biomedical device 
R&D and forensics applications. 
Dr Kabaliuk has researched 
flow, mixing and heat transfer 
simulation for gas burner 

systems, agricultural sprays and 
heat exchangers; modelling 
heat transfer and energy 
consumption in electrical floor 
heating and aquatic systems; 
vacuum plasma source design 
for mass spectrometry; liquid 
atomization, droplet formation 
and flight for forensic and 
healthcare applications. 

Dr Kabaliuk’s current research 
focus is on the mechanics and 
mitigation of traumatic brain 
injuries. This involves physical 
and computational modelling 
of traumatic head impacts and 
accelerated cranial motions in 
contact and collision sports, and 
neural tissue fatigue modelling 
in repetitive trauma scenarios. 
Fluid Mechanics of bloodstain 
pattern formation, blood pattern 
simulation and reconstruction 
in Augmented Reality for virtual 
crime scene analysis also play a 
part in this investigation, along 
with Thermodynamics and Heat 
Transfer for vapour deposition 
processes and thermal 
management of electronic 
equipment.

Below: The University of Canterbury Motorsport (UCM) 
students with their custom-built electric car, UCM19.



Our Research
Making better 
sprinters
Hamish Ferguson has joined the UC Mechanical 
Engineering PhD students working on 
developing models of cycling performance 
under the supervision of Distinguished 
Professor Geoff Chase. Hamish has been a 
cycling coach since 1991. He personally coached 
two Olympians; Brian Fowler in 1996 for road 
cycling and Olivia Podmore in 2016 for track 
cycling sprint events.  He completed his BA at 
UC in 1995 and a Post Grad Diploma in Sports 
and Exercise Medicine at Otago in 2009. More 
recently, he received a MPhil in Sport Science 
at AUT and started his PhD at UC, Centre 
for Bioengineering, Mechanical Engineering 
department in 2018.

His PhD project is focused on the long term 
development of sprint cyclists performance, with 
an immediate goal of supporting Olivia Podmore. 
She aims to compete in her second Olympics 
after becoming a teenage Olympian in Rio. Olivia 
is part of the NZ High Performance programme, 
but still keeps in close contact, sharing her 
learning and taking interest in Hamish’s research 
and passion for cycling and performance. 

The project is supervised by UC Professor Geoff 
Chase and Co-supervised by Professor David 
Rowlands from Massey University, a notable 
Exercise Physiologist and world class master 
cyclist. Professor Chase produces a high volume 

Recent Awards
Dept. of Mechanical Engineering 
Associate Professor Dan Zhao 
has been selected as Associate 
Fellow of the American Institute 
of Aeronautics and Astronautics 
(AIAA). 

AIAA is the world’s largest aerospace 
technical society with 30,000 
members from 85 countries and 95 
corporate members.

According to an AIAA press release 
announcing this year’s honourees, 

“The grade of Associate Fellow 
recognizes individuals ‘who have 
accomplished or been in charge of 
important engineering or scientific 
work, or who have done original 
work of outstanding merit, or who 
have otherwise made outstanding 
contributions to the arts, sciences, 
or technology of aeronautics or 
astronautics.’ According to AIAA 
Bylaw 2.5, an Associate Fellow 
must be an AIAA Senior Member 
in good standing, with at least 12 
years professional experience. Each 
year, only 1 out of every 150 voting 
members are selected.”

Dan’s research interests include 
applying theoretical, numerical, and 
experimental approaches to study 
combustion instability in rocket 
motors, gas turbines aero-engines, 

aeroacoustics, aerodynamics, 
Ramjet propulsion, and energy 
harvesting. Dan was formally 
honoured and inducted in a 
ceremony on Jan. 6 at the 2020 AIAA 
SciTech Forum in Orlando, Florida.

PhD student Zichong Lyu has 
been awarded a Callaghan 
Research scholarship to work 
with Mainfreight on simulating 
transport supply chains.  

Associate Professor Dirk Pons, the 
primary supervisor, says simulation 
methods can be applied inside 
plants to optimise layout and model 
the wider external supply chain. The 
team also had success with adding 
a health and safety dimension into 
this plant simulation, so that more 
than just production economics 
can be optimised. Modelling long-

term or chronic harm is difficult, 
nonetheless the team has been 
successful in integrating this into 
plant simulation. This part of the 
work has been done by PhD student 
Sean Ji, who has recently submitted 
his thesis. For more see:  

https://doi.org/10.3390/safety5030059
https://doi.org/10.3390/safety4040055
https://doi.org/10.1002/cae.22171

A/Prof Dan Zhao honoured as AIAA 
Associate Fellow 

of research on biomedical engineering and 
Professor Rowlands provides research on health 
and exercise physiology. “I enjoy working with 
Geoff as we have been friends for over 25 years 
since I helped him locate in Christchurch from 
San Francisco and we met online in the early 
nineties arguing over methods of training on 
cycling forums.” Hamish says. 

“I am hoping to take the skills learned from the 
PhD process into academia and carry out more 
research in all areas of sporting and exercise 
performance to provide inspiration from high 
performance sporting success, and encourage 
all to take positive action for their health and 
wellness in activity, exercise, nutrition and sport!”

A/Prof Dirk Pons and PhD candidate 
Sean Ji
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that time, Prof. Milo Cral, and the 
technical staff of the mechanical 
wing were among the most 
influential for me”. 

A project of his includes building 
an electric motor cycle – the RS-E50 

UC Alumnus Brings Mechanical 
Engineering to Electric Vehicles

Sytse Tacoma graduated with first 
class honours in a bachelor of 
mechanical engineering in 2013. 
Tacoma has always had a passion 
for electric vehicles, building his 
first one when he was 13 – an electric 
go-kart! This passion sparked him 
to study Mechanical Engineering 
at UC, alongside the fact he was 
looking for a world respected degree. 
He says “UC prepared me well by 
teaching me the fundamentals of 
engineering, which I apply to my 
work daily. Whether it be machine 
dynamics from A/Prof Stefanie 
Gutschmidt, Boundary layer 
aerodynamics from Prof Mathieu 
Sellier, or controls theory from 
Distinguished Professor Geoff Chase. 
The Head of the Department of 
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Keep up to date
Website: www.mech.canterbury.ac.nz

Email: mechpublicity@canterbury.ac.nz 

Alumni space:  
www.mech.canterbury.ac.nz/alumniupdate

Stay in touch
Most updates are shared on Facebook:  
www.facebook.com/UCMechanical

For professional updates,  
join us on LinkedIn:  
www.linkedin.com/groups/4693912/

Interested in 
subscribing to 
Departmental 
Seminars? 
www.mech.canterbury.ac.nz/seminars

Our Collaborations

The internship in Tonga for 7 
students repairing hospital 
equipment

Seven students travelled to Tonga 
this summer for a ten week 
summer work experience to assist 
the Ministry of Health and local 
hospitals. They were supervised 
by two Mechanical Engineering 
department staff, Senior Lecturer 
Dr Debbie Munro for the first five 
weeks and Electronics Technician 
Julian Phillips for the second five 
weeks. The team was tasked with 
repairing medical equipment, 
establishing a new inventory 
management system, and working 
with the Ministry to develop 
national policies around donation 
of equipment, among other projects.  

Like many Pacific island nations 
and other developing countries 
around the world, Tonga 
depends upon donated hospital 
equipment in order to provide 
lifesaving medical care. Much of 
this equipment is secondhand 
and sometimes arrives without 
technical manuals, translation of 
labels into English, power cords, or 
needed consumables. Other times, 
the equipment is not requested, 
overwhelming the minimal 
technical staff at the hospitals, as 
they must evaluate, catalog, and 
disperse each item.  The UC team 
aims to establish a long term 
relationship with the MOH and has 
made progress on countless tasks, 

but there is plenty more work to 
do. A second group of students will 
hopefully be returning to Tonga in 
November 2020 to continue the 
project.

Photo: Seven students with their 
internship sponsors, Fisher & Paykel 
Healthcare, at a final Tongan celebration. 
From left to right, Fred Wright, Manu 
Prosser, Callum Wilke, Josie Dixon, Amy 
Fellowes, Sam Tullett, and Rhys Fitzgerald.

Alumni Story

The development of rugby 
helmets to reduce concussions 
in child rugby

Concussion is the most 
common injury suffered at the 
top level rugby, with statistics 
in some countries (eg: the 
UK) showing that one in five 
premiership matches results in 
a concussion. 

Studies also show a clear 
link between repeated 
concussion and early-onset 
dementia, depression and other 

neurological diseases. Research 
also shows children to be more 
at risk than adults. This project 
aims to reduce concussions in 
child rugby.

Read more about the project 
and multi-disciplinary team: 
www.mech.canterbury.ac.nz/
postgraduate-study-and-
research/rugby/

Do you know a prospective PhD 
student who may be interested? 
We would be grateful if you 
shared with us.

which has travelled over 6000 km 
on electrical power since being 
completed in 2015. His current role 
working for Wisk New Zealand 
as a Sr. Flight Test Engineer is the 

“most rewarding yet”. His position 
involves developing a fully electric, 
self-piloted air craft, with his focus 
on making it the safest and most 
reliable vehicle possible. Tacoma 
loves the level of innovation that is 
involved with his engineering career, 
and being surrounded by “like-
minded, innovative people that are 
all striving to develop world-class 
technology”. 

Long term, Sytse endeavours to 
take his place in revolutionising 
the world with the electric vehicle 
technology, and hopes that one day 

“hopping into an electric air taxi is as 
normal as riding on a bus”. 

The RS-E50 consists of a 55 kW AC induction 
motor, a 120 V, 650 amp controller and a 6.5 
kWh lithium-ion battery. The motorcycle is road 
legal with 6000 kms on the clock, all powered 
by electricity!

PhD Project


