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GET ADVICE
Free advice is available at any time. Call us if you’d like help to:

 » Find the best degree for you

 » Choose your papers

 » Plan your timetable

 » Complete your application to enrol.

APPLY TO ENROL
Apply to enrol online at www.waikato.ac.nz/enrol

Whether it’s adapting to climate change, turning waste into high-value 

products, improving treatment for diseases or developing technologies 

for the next generation, science and engineering contribute to almost 

every aspect of our lives.

New Zealand and the world needs 

people with curious minds who are 

willing to ask the hard questions 

and who will work towards creating 

a brighter future.

The Grand Challenges facing 

society demand research that 

transcends disciplinary boundaries, 

and an increased flexibility in the 

ways we seek to understand the world and the ways we prepare 

students for the future. 

Our staff have national and international reputations in their 

subjects and place emphasis on maintaining a fruitful balance 

between the growth areas of scientific endeavour and the 

applications of that knowledge. 

Coupled with some of the world’s most advanced laboratory 

equipment, our staff are well placed to address many of the 

challenges as articulated by New Zealand’s National Science 

Challenges and the UN’s Millennium Development Goals. 

The Faculty of Science & Engineering is designed as a cohesive 

cross-disciplinary unit providing wider opportunities in teaching 

and research. 

We offer flexible, innovative degrees that produce multi-

skilled, adaptable graduates who are ready for the challenges of  

today and have the skills to tackle the obstacles of tomorrow. 

Consequently, our students’ career prospects are limited only by 

their interests and imagination, and graduates find themselves 

employed throughout New Zealand and overseas in a wide range 

of well-paid, interesting and stimulating occupations. 

Professor Bruce Clarkson  

Dean, Faculty of Science & Engineering 

University of Waikato
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Bachelor of Science (Technology)Why study engineering?

If you thrive in a team environment where 
problem-solving is key and you're strong 
in science and mathematics, a career in 
engineering may be for you.

Engineering professionals lead the way in innovation by improving 
infrastructure, building smarter technologies and working 
to discover alternative and renewable energy sources and 
environmentally friendly materials and practices.

New Zealand needs more professional engineers. Currently, fewer 
than 1,000 professional engineers graduate each year; countries 
with similar populations to New Zealand have more than double 
that number of engineering graduates.

Increasing the number of trained engineers is seen as essential for 
New Zealand’s growth in technology-related enterprises. 

Engineers also enjoy competitive salaries. A recent Institution of 
Professional Engineers New Zealand (IPENZ) survey found that in 
2014 the median base salary for graduates with up to one year’s 
experience was $52,000. This rose to a median base salary of 
$77,000 for a graduate with five year's experience. 

Career options
 » Agricultural engineer

 » Automation engineer 

 » Biochemical engineer 

 » Chemical process engineer 

 » Electronic engineer 

 » Food technology engineer 

 » Materials engineer 

 » Mechanical engineer 

 » Mechatronic designer 

 » Product design engineer 

 » Software engineer 

 » Systems manager

Useful links
Futureintech offers information to help you decide if a career in 
engineering is right for you. www.futureintech.org.nz 

The Institution of Professional Engineers New Zealand 
(IPENZ) is the professional body representing engineers in  
New Zealand. For school and tertiary students IPENZ offers 
information on courses, careers, scholarships, salary statistics and 
more. www.ipenz.org.nz
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The University of Waikato offers future-proofed, project-based 

learning that will put you at the top of your game for a career 

in engineering. By the end of your degree you will have worked 

in teams, managed your own projects, worked with budgets and 

spent significant time working within the industry.

At Waikato each of our five engineering programmes is fully 

accredited by the Institute of Professional Engineers New Zealand 

(IPENZ), which means your degree is internationally recognised.

Our researchers lead the way in biomedical innovation, sustainable 

industry, agriculture, 3D imaging and titanium alloys. 

Smaller class sizes than many other institutions mean our 

undergraduate students have more direct engagement with our 

academics in lectures, labs and workshops. 

As a Waikato engineering student you will also complete 800 

hours of work experience with a company or organisation that 

suits your interests, and you’ll make valuable industry contacts 

which in many cases leads to part- or full-time work.

Extracurricular opportunities

 » Formula SAE team – WESMO

 » Waikato University Young Engineers Society (YES) –  

hosts barbecues, speed interviewing, networking and  

'MacGyver' nights

 » Student Engineers New Zealand (SENZ) – the University  

of Waikato has a SENZ student representative

 » During summer breaks a range of Summer Research 

Scholarships are available through the University, giving 

students the opportunity to experience research at 

undergraduate level.

School Leaver Scholarships

 » Bachelor of Engineering (Honours) Fees Scholarship.  

See page 10 for more information.

Facilities

The University of Waikato has a Large Scale Lab complex 

that features a suite of workshops and laboratories dedicated 

to engineering teaching and research, such as 3D printing, a 

mechanical workshop, and computer labs with engineering  

design software.

Waikato Formula SAE team

Formula SAE is an international competition where university 

students design and build their own cars. Competitions are held 

across the world, with more than 500 universities taking part. 

The Waikato Formula SAE team was formed in 2006. Each year 

the team, which includes students from all year-levels, builds an 

open-wheeled single-seat race car to compete in the Formula SAE 

competition. This car must comply with the rules outlined in the 

competition, such as a maximum 600cc engine, 20mm air inlet 

restrictor and limited track width and wheel base. 

Why study engineering at Waikato?

The 2014 University of Waikato Formula SAE team found the 
heat a hindrance at the Formula SAE-Australasia competition  
in Melbourne. 
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The Bachelor of Engineering (Honours) (BE(Hons)) is a degree for creative thinkers who move 
instinctively from having an idea to making it happen. It is designed as the basis for a professional 
career in engineering and provides plenty of opportunities to apply what you’ve learnt in real  
work situations.

The degree focuses on how problems can be solved by using design 
and engineering processes. At every stage of your degree, you 
will be involved in creating, designing and realising sophisticated 
engineering products.

In your first year, you will complete a number of compulsory papers 
including a well-known favourite – Foundations of Engineering. 
Teams of students are challenged to design and build model boats 
over the course of the semester, culminating in a race day on the 
University’s Oranga Lake.

During your second year you will begin to specialise, depending on 
the programme you have chosen to study. Then in years three and 
four, work placements will form a large part of your study.

By the end of your fourth year, you will have also completed a 
major research and design project with potential for commercial 
application – like the pine tree seed planter designed and built 
in collaboration with tree improvement and treestock production 
business ArborGen Australasia.

Bachelor of Engineering (Honours) (BE(Hons)) degree structure 4 Years 480 Points

Year 1 
120 points

Foundations of 
Engineering

ENGG180*

Intro to Materials 
Science and 
Engineering

ENMP102*

Intro to Calculus
MATH101*

Intro to Algebra
MATH102*

Intro to  
Computer Science

COMP103*
100 level** 100 level** 100 level** Compulsory 

Papers

Year 2 
120 points

200 level 200 level 200 level 200 level 200 level 200 level

Workplace 
Preparation

ENGG279*

Work Placement
ENGG371*

Year 3 
120 points

200/300 level 200/300 level 300 level 300 level 300 level 300 level

Year 4 
120 points

Honours Research 
and Management 

Project
ENGG492

200/300/400 
level 300/400 level 300/400 level

(Year 3-4)
Workplace 
Reflection 

ENGG379*

Work Placement
ENGG372*

*  These papers are core to the BE(Hons). Other papers vary according to the specified programme studied.

** These papers are dependant on your specified programme for the BE(Hons).

BE(Hons) specified programmes
 » Chemical and Biological Engineering (page 12)

 » Electronic Engineering (page 14)

 » Materials and Process Engineering (page 16)

 » Mechanical Engineering (page 18)

 » Software Engineering (page 20)

Approximate first year domestic cost 
$6935

Degree length 
Four years’ full-time study.

Full accreditation 
All programmes are accredited by the Institute of Professional 
Engineers New Zealand.

Practical experience
 » Work placements (page 6)

 » Carter Holt Harvey Pulp & Paper Engineering Design  
Show (page 11)

Bachelor of Engineering (Honours)
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Entry requirements

The areas of study within the BE(Hons) have individual entry 

requirements and you are expected to have studied the subjects 

listed below at NCEA Level 3 or CIE AS or A Level. Certain levels of 

attainment will be required for each subject.

 » Electronic Engineering and Mechanical Engineering:  

A minimum of 16 credits in NCEA at Level 3 in Calculus,  

and 14 credits in Physics at Level 3.

 » Chemical and Biological Engineering and Materials and 

Process Engineering: A minimum of 16 credits in NCEA at 

Level 3 in Calculus, and at least 16 credits in Chemistry at 

Level 3 and 14 credits in Physics at Level 3.

 » Software Engineering: A minimum of 16 credits in NCEA at 

Level 3 in Mathematics with Calculus, and at least 14 credits 

in NCEA at Level 3 in two other approved subjects.

Some first-year papers have specific prerequisites so please check 

carefully each paper’s prerequisites in the Faculty of Science & 

Engineering Undergraduate Handbook. If you do not meet the 

prerequisites listed here, please contact science@waikato.ac.nz 
as there may be other pathways that you can take to study in  
this field.

Further study

Students who have completed a BE(Hons) can go on to complete 
a Master of Engineering. Excellent grades at undergraduate 
level may enable you to go straight to a PhD. See page 8 for  
more information. 

Start your degree in Tauranga

You may start your degree in Tauranga by first enrolling in a 
New Zealand Diploma in Engineering (NZDE) through the Bay 
of Plenty Polytechnic. Once you complete the NZDE (in one of 
the defined specialisations), with a B or greater grade average, 
you may then apply to credit selected papers from your 
diploma towards the BE(Hons) (for the defined programmes), 
which is offered in Hamilton. For further details on defined 
specialisations and programme, see the University of Waikato’s 
Tauranga Prospectus. 

Engineering Open Day

Try out the five types of engineering during a series of hands-on workshops 
in our engineering laboratories. Suitable for Year 11, 12 and 13 students, 
and adult learners. 

Visit www.sci.waikato.ac.nz/engopenday for dates.

Osborne Physics and Engineering (OsPEn) Days 

Lectures and practical demonstrations focus on applications of physics  
and engineering. Visit www.sci.waikato.ac.nz/ospendays for dates. 

Design and build a boat – first-year  
student challenge

The annual Engineering Design Challenge is without doubt a highlight 
in the School of Engineering's calendar. Teams of first-year students in 
the Foundations of Engineering paper are challenged to design and build 
two model boats during the semester, culminating in a race day on the  
University’s Oranga Lake. 

Paper convenor and University of Waikato engineering lecturer Dr Rob Torrens 
says the paper highlights the universal soft skills needed by all engineers. 
“Working from design stage through to a finished product, within a set time 
and budget, with limited tools and materials, and within a diverse team is the 
ideal challenge to prepare our students for a future in engineering.”
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Work placements

Work placements are a major feature of the BE(Hons) and you will complete 800 hours of 
relevant work experience during your degree. 

Our Co-operative Education Unit actively seeks and oversees your 
industrial work placement, ensuring a good fit for your area of study 
and career goals. 

Co-operative education is the combination of study and work. The 
Co-operative Education Unit at the University of Waikato is the 
leader in New Zealand for co-operative education programmes, 
with an average 250 students placed in industry every year. 

Waikato University students have a great track record of receiving 
job offers from the company in which they completed a work 
placement and in many cases our students will have secured a job 
before they graduate. 

Check out Kirsten Nel and Andrew Russell’s stories on page 15 
and Elizabeth Geddes’ story on page 13 for some prime examples. 

Work placements help you to:
 » Get relevant work experience before you graduate

 » Earn extra money while you study. Most placements are paid  

and many students will earn between $5000 and $6500 

during each summer placement

 » Apply what you have learnt at university in the real world

 » Receive possible job offers. Students are often offered  

full-time positions at the end of their placements

 » Learn workplace methods, procedures and skills that  

aren't taught at university

 » Learn to work in a professional environment and become 

familiar with workplace-specific terminologies, teamwork 

skills, communication and workplace norms

 » Try a career before you finish your degree. It will refine your 
study direction and focus your career goals, plus give you 
a better understanding of what careers are available and 
possible future job prospects

 » Gain skills in report writing, CV preparation, and  
interview techniques

 » Gain exposure to employer contacts. The people you will 
work alongside are valuable contacts and could even be  
your future employers

 » Be graded on your contribution to research or on an industry 
project. Placements are assessed, so to prospective employers 
your grade will serve as a valuable indication of how well you 
can work.

Nicole Verstraten

BE(Hons), Electronic Engineering
Fraser High School, Hamilton

Placement: Rezare Systems, Hamilton

A work placement with agricultural software development specialists, 
Rezare Systems, motivated Nicole Verstraten to reach her full potential.

She spent her placement working alongside a University of Waikato 
Software Engineering student to design a proof of a concept for a 
prospective customer, using an embedded Linux system and other 
hardware components. 

“I designed the circuits that run off the system, and did some programming 
in C and C#, completing testing to ensure it was working as I wanted it to 
and then helping to integrate it with the software that has been developed.”

Nicole says the positive and encouraging Rezare Systems’ workplace 
environment has been a strong motivator for her to strive to be the best. 
“Now that the project is coming to an end it’s great to see how happy the 
company was with what we achieved, which is above and beyond what 
was expected.”
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Vince Lamont

BE(Hons), Software Engineering
New Plymouth Boys’ High School

Placement: Carter Holt Harvey’s Kinleith Pulp and Paper 
Mill, Tokoroa

The opportunity to kick-start an alarm management project at 
Carter Holt Harvey’s Kinleith Pulp and Paper Mill was an incredible 
experience for Vince Lamont. 

His work placement revolved around a new pilot project invented 
by a Kinleith engineer. “The project is aimed at cleaning up the 
alarm system on one of the recovery boilers. My role was to launch 
the whole project and lay the groundwork needed for the process 
to be formalised and eventually rolled out across the wider mill.”

Matt Gillon

BE(Hons), Materials and Process Engineering
Bethlehem College, Tauranga

Placement: Good George Brewery, Hamilton

The chance to apply engineering ideas and principles learnt in 
class to the running of a commercial brewery has been an exciting 
journey for Matt Gillon.

“While at Good George Brewery I assisted with the design, setup 
and maintenance of a range of new machinery. I was also in 
charge of operating the bottling machines, which range from small 
manual machines to fully automated high output machines.”

Matt says learning about the microbiological science and process 
of brewing beer was interesting. “I’ve also really enjoyed working 
within such an upbeat environment where everyone is so 
enthusiastic about their job.” 

Matthew Nugent

BE(Hons), Materials and Process Engineering

Taupo-nui-a-Tia College

Placement: Belsim, Belgium

Matthew Nugent enjoyed the friendly work environment 

in Belgium during a work placement at gas and petroleum 

consultancy company, Belsim.

His first project involved the integration and design of a new 

software add-on for Vali (an engineering package). The second, 

larger project, involved using a data analysis technique to identify 

how different aspects of the engineering process affect one 

another. The completed findings have the potential to simplify the 

manufacturing process for engineers. 
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Diplomas and certificates
The following diplomas and certificates are available for 
engineering students:

 » Postgraduate diploma

 » Postgraduate certificate

 » Graduate diploma.

Master of Engineering
This research-focused degree usually takes 12 months to complete 
full-time and is designed for graduates who wish to further 
research and develop an innovative solution to an engineering 
question. Excellence in advanced engineering design, research and 
development skills are core features of the degree.

The School of Engineering is committed to fostering collaborative 
relationships between science, engineering, industry and 

management; essential for turning scientific knowledge into 

practical solutions. The School has developed a very strong 

research base to support its aims of providing students with in-

depth knowledge, analytical skills, innovative ideas, and techniques 

to translate science into technology in the real world.

Doctor of Philosophy (PhD)

The PhD degree is the highest degree awarded by the University 

of Waikato for research that is carried out under the supervision 

of staff members. The PhD degree is solely a research degree. 

Candidates are required to make an original contribution to 

the field of study by empirical investigation, the formulation of 

theories, or the innovative reinterpretation of known data and 

established ideas. The research is normally written up as a thesis, 

and must demonstrate the research process, arguments, findings 

and conclusions drawn.

Piwei Jin

ME, Mechanical Engineering 
Overseas high school, China

Master of Engineering student Pinwei Jin has designed and built a 
remote control robotic snake, which he hopes will be used in the future 
for rescue operations.

“Earthquakes and other natural disasters happen frequently in  
New Zealand and when it comes to the big ones, many lives could be 
saved if search and rescue operations were conducted more effectively 
and efficiently.”

Pinwei attended high school in a small town in central China. After 
completing a Bachelor of Engineering at Wuhan University of Technology 
in China, he heard about the University of Waikato from friends and 
based on the University's reputation, decided to enrol. 

Tim Walmsley

BE(Hons) and PhD
Church College of New Zealand, Hamilton 

Research Fellow, Energy Research Group, University of Waikato 

A PhD focused on increasing the energy efficiency of milk powder 
production led University of Waikato engineering graduate Tim Walmsley 
to a full-time job with the very research group that he worked with as a 
PhD candidate.

In his position as a research fellow, Tim will continue work on the research 
project, thanks to a three-year grant from the Ministry of Business, 
Innovation and Employment (MBIE).

Graduate and postgraduate study
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English language requirements
Undergraduate degrees with the Faculty of Science & Engineering

Masters degrees/postgraduate and graduate diplomas with the 
Faculty of Science & Engineering

All English language waivers are considered at the discretion of 
the Dean of the relevant faculty/school of study on a case by  
case basis. 

TOEFL and IELTS results must be within two years of the enrolment 
period. Please consult the University of Waikato International Prospectus 
for more details. Visit www.waikato.ac.nz study/prospectus

Costs
Approximate annual tuition fees based on 120 points (full-time 
study). Fees are quoted in New Zealand Dollars (NZD $) and 
include New Zealand Goods and Services Tax (GST).

 » Bachelor of Engineering (Honours): $30,475 a year

 » Master of Engineering: $32,340 – $33,425 a year  
(depending on whether you do a 120-point thesis or  
a 90-point thesis plus 30-point taught paper option)

 » Doctor of Philosophy (PhD): All new international PhD 
students, studying full-time, may be eligible to pay Domestic 
New Zealand annual tuition fees. Fees may be subject to 
annual increase. Estimate: $5964 a year.

International student scholarships
A range of scholarships is available for international students.  
Find out more at www.waikato.ac.nz/research/scholarships

The University of Waikato in Hamilton sits in the heart of  
New Zealand’s North Island, 90 minutes south of Auckland,  
New Zealand’s largest city.

The Waikato region is fast developing as a centre for high-quality 
research and is home to agile and innovative businesses. 

We are pioneers of agriculture and agricultural science – the dairy 
industry is one of New Zealand’s biggest export earners, and the 
country boasts a core of agricultural scientists and technicians 
who are constantly at the leading edge of scientific research in 
bio sciences and life sciences. 

The University of Waikato is a high performer in research 
commercialisation. We also show strength in sustainability and 
influence international thought in a range of fields and industries.

For more information about the Faculty of Science & Engineering's 
research and innovation ventures, visit www.sci.waikato.ac.nz/research

World-ranked

The University of Waikato is a world-ranked, research-led University. 

You will learn from award-winning lecturers and world-leading 

researchers so you can be sure you’re in great hands. 

In rankings released in January 2015, Times Higher Education (THE) 

ranked the University of Waikato 61st out of 100 “most international” 

universities in the world. THE has used the international outlook 

indicators from its world rankings, and considers how many 

international students a university has, how many international 

staff teach and research there, and the proportion of research 

papers being generated with an international co-author. 

The latest International Student Barometer survey showed the 

University of Waikato is highly ranked by international students. 

Waikato was ranked number one in New Zealand for student 

support, and 11th in the world for careers office support. 

 IELTS TOEFL 
Paper based

TOEFL 
Internet based

Overall 
band

Writing 
band

All 
Bands

TOEFL TWE TOEFL Writing  
Score

6.0 - 6.0 550 5.0 79 20

 IELTS TOEFL 
Paper based

TOEFL 
Internet based

Overall 
band

Writing 
band

All 
Bands

TOEFL TWE TOEFL Writing  
Score

6.5 6.0 - 577 5.0 22 90

International students
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School Leaver scholarships

 » The Vice-Chancellor's Academic Excellence School Leaver 

Scholarship ($5000)

 » The University of Waikato Academic Merit School Leaver 

Scholarship ($3000)

 » Bachelor of Engineering (Honours) Fees Scholarship ($4000)

 » Brian Perry Charitable Trust Undergraduate Scholarship

Undergraduate scholarships

These are some of the scholarships available to undergraduate 

engineering students:

 » Smartrak software development scholarship ($4000)

 » BECA Award

 » SCENZ – IchemE in New Zealand prize

 » Society of materials group New Zealand incorporated 

(SMNZI) student prizes

 » Waikato graduate women in engineering prize

For further information and up-to-date listings, 
contact the Scholarships Office:
Email: scholarships@waikato.ac.nz 
Website: www.waikato.ac.nz/scholarships

Scholarship Winners: Each year 10 Bachelor of Engineering (Honours) 
Fees Scholarships of up to $4000 each are awarded by the University of 
Waikato to engineering students beginning their first year of study.

Eureka moment for Waikato  
engineering student 

University of Waikato engineering student Shalini Guleria was awarded 
second place in the 2014 Sir Paul Callaghan EUREKA! Awards for her idea 
to reduce side effects in the treatment of cancer. Shalini presented her 
idea during a 12-minute presentation alongside 11 finalists from around  
New Zealand, including fellow Waikato University engineering student 
Rochelle Molina. 

“My idea was to provide a better treatment for cancer which would have 
fewer side effects for the patients. This idea involved genetically engineering 
a non-pathogenic virus called reovirus with the genes of natural killer cells, 
which play an important role in our immune system. I proposed that this 
complex called Natural Killer virus could possibly be the cure for cancer.” 

Shalini, a former Hamilton Girls’ High School student, was presented 
with her highly commended award of $2500 at Government House  
in Wellington.

The EUREKA! Programme is open to secondary school and tertiary-
level students with an interest in science, technology, engineering  
or mathematics. 

Shalini Guleria was awarded second place in the 2014 Sir 
Paul Callaghan EUREKA! Awards. Her award was presented 
by Waikato alumnus and Governor General Lieutenant 
General The Right Honourable Sir Jerry Mateparae. 

Scholarships and prizes

The University of Waikato has a high ratio of scholarships per student. 

In many cases applying for a scholarship can be quick and easy, and 

could have huge benefits for you as a student trying to manage 

costs, and later when it comes to paying back your student loan. As 

a student enrolled with the Faculty of Science & Engineering there is 

a huge range of scholarships and grants available for you to apply for. 

We have scholarships for secondary school leavers, undergraduate 

students, graduate/postgraduate students, and specific awards for 

Māori students and women in engineering. 

Listed below is a selection of our school leaver scholarships and 

undergraduate scholarships and prizes. 
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Engineering Design Show

Carter Holt Harvey Pulp & Paper Engineering 
Design Show 

The annual Carter Holt Harvey Pulp & Paper Engineering Design 
Show is the pinnacle event for engineering students following a 
year of hard work.

The show gives students from years two, three and four, the 
opportunity to showcase their research and design work at a 
conference-style event. Second and third-year students compete 
in competitions based on the prototypes they have built during 
the semester, while fourth-year students present their work to 
judges and display their design projects in an exhibition.

The two-day event covers the programmes of Chemical and 
Biological, Electronic, Materials and Process, Mechanical and 
Software Engineering, with prizes given to the most innovative, 
well-presented and in-depth research and design projects.

Links, servo motors, a micro-controller and a whole lot of student brain power 
was behind the creation of an autonomous biped robot that can walk by itself. 

Fourth-year electronic engineering students Martin Lam (left) and Gordan 
Wildschut worked on the robot as part of their Bachelor of Engineering 
(Honours) research project.

Fourth-year engineering research and design
The fourth-year honours programme builds on the knowledge and 
skills you have gained in the first three years of your professional 
engineering degree. 

The papers give you an appreciation of the depth and breadth of 
knowledge and skills required for completing significant research 
and design projects. You will select your research (individual) and 
design (group) projects from the list offered each year by the 
School or you can opt to work with companies that will support 
your project.

As part of the research paper you will perform experimental, 
theoretical or computational work to answer research questions, 
and present the findings in a seminar and in a journal publication 
format. During the design paper you will create an artefact or 
solution to an engineering problem, which may involve building 
a prototype.

Second-year engineering design 
The second-year engineering design paper builds on the 
knowledge gained from the introductory engineering design 
paper and delves deeper into topics discussed in the first two 
years of the degree.

A large component of this paper is a design project tailored to 
your programme of study and includes a design report and an 
oral presentation given at the Engineering Design Show.

You will also learn how to operate SolidWorks, a computer-aided 
design program, which you will use to convert your design ideas 
into 3D virtual models.

Design projects are worked on in groups and past topics have 
ranged from solar powered cars to real-world challenges posed 
by industry. 

In 2014, programming Lego robots to have a sense of direction was the 
task for a class of second-year University of Waikato Software Engineering 
students. The robots were put to the test on day two of the Engineering 
Design Show, in a race to determine the fastest, most accurate prototype. 
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Chemical and Biological Engineering

Chemical and Biological Engineering focuses on using process engineering, science and maths 
principles to transform chemical and biological materials into high value products and services.

There are four streams within the programme: biological, 
chemical, materials and environmental.

The programme combines the traditional discipline of chemical 
engineering with new and emerging specialties in engineering 
to produce graduates who are better equipped to solve the 
world’s sustainability challenges. 

Chemical and biological engineers are ‘think big’ professionals 
who work in co-operation with others to bring about the 
large scale benefits of advances in chemistry, biotechnology, 
materials and environmental sustainability.

In the next decade and beyond, contributions from chemical 
and biological engineers will be vital for creating and producing 
new medicines, nutritious foods, novel materials, new energy 
sources, better waste treatment methods and a sustainable 
global future.

This programme has full Institute of Professional Engineers  
New Zealand (IPENZ) accreditation, meaning it is both 
nationally and internationally recognised.

Useful links
www.whynotchemeng.com  
www.icheme.org

Career opportunities
 » Biochemical engineer

 » Chemical engineer

 » Environmental engineer

 » Food processing engineer

 » Process design engineer

 » Product development engineer

 » Quality control engineer

 » Research and  
development engineer

Potential employers
 » Biotechnology industries

 » Food and dairy industries

 » Forestry sector

 » Pharmaceutical industry

Bioprocess engineering research
Bioprocess engineering involves the design and development 
of biological processes for the manufacturing of value added 
products. Bioprocess engineering is a major part of the wider 
subject of Chemical and Biological Engineering at the University 
of Waikato.

Current research being carried out by the University's bioprocess 
engineering research group includes fermentation of functional 
foods, production of high value pharmaceuticals, and bioconversion 
of food waste into value added chemicals. A lot of this research 
work involves strong industrial collaborations across a wide range of 
sectors, primarily with leading food and pharmaceutical companies.

12 Faculty of Science & Engineering  |  University of Waikato



Aaron Low

BE(Hons), PhD, Chemical and Biological Engineering
Hamilton Boys’ High School

Project Engineer, Bakels Edible Oils, Mount Maunganui 

Aaron Low has taken his knowledge of engineering to a whole new 

level at Bakels Edible Oils in Mount Maunganui. 

"Bakels refines edible oils for local and international markets. 

My role as a Project Engineer involves designing, managing and 

commissioning different projects on site. Some of the larger projects 

I've worked on include upgrading our refinery and installing a new 

edible oil deodorizer."

Aaron chose to study at the University of Waikato for its interesting 

subjects, small class sizes, good location and excellent reputation. "It 

meant I could remain close to family. I also liked Hamilton because 

it was central to good locations for outdoor activities like tramping 

and hunting."

Aaron's fascination with reducing waste in industrial processes 

began as an undergraduate student. His fourth-year project involved 

developing methods to remove colour from red blood cell concentrate, 

a waste product from meat processing. Due to the success of the 

project he was asked to stay on for a PhD, during which he successfully 

removed the colour and smell from bloodmeal (another by-product 

from meat processing) and converted the material into a bioplastic.

Elizabeth Geddes

BE(Hons), Chemical and Biological Engineering

Whangarei Girls’ High School

Elizabeth Geddes has one more semester of study to go, yet she’s 

already locked-in a full-time engineering job.

She’ll be working as a Process Project Engineer for Hamilton 
engineering company PDV Consultants, joining senior engineers to 
design processes and then project manage their implementation. 

Elizabeth scored her position through a work placement at PDV 
Consultants during the BE(Hons).

“Due to working for a summer at PDV I was able to learn about the 
company and what working there was like. This meant that when 
I applied for a graduate role there, they already knew me and my 
work ethic and I got the job; my dream job.”

Elizabeth chose to study engineering at Waikato because she 
was able to combine the biological and chemical disciplines of 
engineering, as well as maths and physics, into one degree. While 
she was studying, Elizabeth was chair of the Student Engineers 
New Zealand Student Council and president of the University of 
Waikato’s Young Engineers Society and is currently vice-chair of 
the Waikato/Bay of Plenty IPENZ branch. 
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Electronic Engineering

Electronic engineering is concerned with the design, development, manufacture and application 
of electronic devices, circuits and systems. 

Graduates work in factories, aerospace, livestock management, 
renewable energy (wind, solar, geo), electronic mapping, data 
communications, vehicle companies, the military, hospitals, and 
many more places where electronic engineers are needed. 

They design drones, radars, medical diagnostic equipment (CAT, 
MRI, ultrasound), sonars, navigation aids for aircraft and the blind, 
audio equipment, recording studios, satellite launch systems, 
oncology treatment systems, wireless broadband equipment, 
emergency radios, radio telescopes, surgical tools, electron 
microscopes, robots, power stations, human implants (heart, 
cochlear, brain), electronic toys and games. The work of electronic 
engineers is essential to our social, business and industrial lives. 

It is the main driver of the world’s economy. New Zealand’s 

electronics manufacturing industry is one of the fastest-growing 

industries in the country, and New Zealand has a shortage of 

skilled people. Our companies are targeting niche markets, such 

as telecommunications, and exporting their products all over  

the world. 

This programme has full IPENZ accreditation, meaning that it is 

both nationally and internationally recognised.

Electronics can also be taken as a major within a Bachelor of 

Science or Bachelor of Science (Technology) and a second major 

or supporting subject within most degrees.

MRI safe electrodes
Professor Jonathan Scott is searching for a new and safer design 
for implantable electrodes, so that people with medical implants to 
which the electrodes are connected can have MRI scans, something 
that can’t be done at present. 

“So many people are fitted with medical equipment such as 
spinal cord, deep brain and cochlear implants and pacemakers,  
but if you have one of these devices, you can’t go into an MRI 

machine because of the Radio Frequency (RF) electromagnetic risks.
Our goal is to find a non-magnetic design for the electrode that 
won’t be affected by the intense RF fields,” says Prof Scott.

A clear acrylic human-shaped box has been built to act as a 
phantom case for testing. The phantom case is designed to be filled 
with a phosphate buffered saline jelly into which electrodes will be 
inserted before the case is run through an MRI scanner.

Career opportunities
 » Electronic engineer

 » Manufacturing manager

 » Mechatronic engineer

 » Product designer

 » Product design engineer

 » Programmer

 » Research and development

Potential employers
 » Agricultural sector

 » Health and biomedical 
industries

 » Information technology 
industry

 » Manufacturing sector

 » Power generation and 
distribution sector
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Andrew Russell

BE(Hons), ME, Electronic Engineering
St Paul’s Collegiate, Hamilton 

Research and Development, Lely Sensortec, Hamilton

Using electronic engineering to help farmers worldwide is an 
exciting reality for graduate Andrew Russell. 

Andrew works for Lely Sensortec Ltd, a company that designs 
animal management products. His role in the company is to 
complete research and development into new and innovative ways 
to electronically sense cattle herd health. In the past a significant 
project for the company has been creating a milk quality monitor 
for use on dairy farms. 

“On a typical day I may be working on data analysis, or designing 
and assembling new prototypes. Testing these prototypes is a 
highlight, during which we visit farms, talk to farmers and recreate 
real life situations.”

Andrew says the main experience that stood out during his 
undergraduate degree was the opportunity to complete work 
placements as part of his study. 

“Work placements are an opportunity to get a foot in the door and 
get some real life experience. During my second work placement  
I worked here at Lely Sensortec. I studied the effect of  
temperature on sensors and learnt how to calibrate against 
temperature effects.” 

Kirsten Nel 

BE(Hons), Electronic Engineering

Fraser High School, Hamilton

Electronic Engineer, Gallagher, Hamilton

For graduate Kirsten Nel, a work placement at Gallagher has led to 

a full-time job as an electronic engineer. In fact she was offered the 

position before she had even finished her engineering degree.

"I completed both of my work placements at Gallagher, which 

was my first choice of company for a work placement, and where 

I aimed to work ever since I was a Year 10 electronics student at 

high school.” 

Kirsten works in the Research and Development Department, in the 

animal management area and focuses specifically on electric fence 

energizers. "I carry out experiments and run simulations on electronic 

circuits to verify their operation and to classify the operating limits.”

Kirsten finds the opportunity to work with a team of highly skilled 

engineers inspiring and is enjoying collaborating with the team to 

produce new products and upgrade existing products. “Since I started 

working here I have learnt a lot about how energizers work and it's 

very interesting to see how new ideas progress into new products 

and how much these differ from those already found on the market.”
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Materials and Process Engineering

Biodegradable plastic from animal  
protein waste

University of Waikato researchers have invented a novel manufacturing 
process to turn low-value animal protein into high-value biodegradable 
plastic. In New Zealand, bloodmeal is produced as a co-product from the 
meat industry and is available in large quantities, typically used as animal 
feed or fertiliser. 

The new product, called Novatein™, uses bloodmeal and standard plastic 
processing equipment to produce bioplastic with a wide range of applications 
including seedling trays, plant pots, pegs, and vine clips. 

Its unusual ingredient – bloodmeal – offers a cost competitive, sustainable 
alternative to petroleum-based plastic resins. Its bloodmeal colour can also 
be modified, giving it a translucent, honey-coloured appearance. 

This specified engineering programme contains two overlapping engineering disciplines: process 
engineering and materials engineering.

Materials engineers make critical decisions in selecting and 
developing the best materials for a particular function, while 
process engineers make critical decisions in the processes and 
utilities required to manufacture the product.

Examples include converting trees into paper and fibre board, iron 
sand into steel, effluent into drinkable water and producing solar 
panels for electricity generation.

This specified engineering programme has full IPENZ accreditation, 
making the Bachelor of Engineering (Honours) a nationally and 
internationally recognised degree.

Materials and Processing can also be taken as a major within a 
Bachelor of Science or Bachelor of Science (Technology) and as a 
second major or supporting subject within most degrees. 

Find out more about these options in our publication  
"Study Science at Waikato."

Career opportunities

 » Energy efficiency engineer

 » Environmental engineer

 » Materials engineer (plastics, 

composites, metallurgy)

 » Process design engineer

 » Products/process 

development engineer

Potential employers
 » Crown research institutes

 » Environmental industries

 » Food and dairy industries

 » Iron and steel manufacturing

 » Oil and gas industries

 » Petrochemical and  
plastics industry

 » Pulp, paper and wood 
industries
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Rene Engelbrecht

BE(Hons), Materials and Process Engineering

Sacred Heart Girls’ College, Hamilton

Graduate Process Engineer, Genesis Oil and Gas 

Consultants, Perth 

Engineering graduate Rene Engelbrecht's first year out of university 

has been busy and exciting.

While completing her BE(Hons) she was offered a role as a graduate 

process engineer at Technip Oceania in New Plymouth. 

She spent time on-site experiencing well site commissioning and 

also visited Australia for a three-month secondment on one of 

Australasia’s largest liquefied natural gas LNG projects.

“I worked on a project looking at subsea chemical injection and how 

it influences the onshore production station and was lucky enough 

to be offered a permanent position here in Australia."

I am now working in the process, flow assurance and technical 

safety areas. These three areas make up the foundations of chemical 

and process engineering and I love every minute of it.” 

Rene says that Waikato provided the perfect campus to  

study engineering.

"My study gave me a solid foundation in process engineering 

fundamentals that I can now build on and apply in industry."

Ollie van Woerden

BE(Hons), Materials and Process Engineering
Hamilton Christian School

Researching the complexities of turning bloodmeal into 
bioplastic, alongside top engineering academics, has been 
the task for materials and process engineering student Ollie  
van Woerden. 

The project began as part of a summer scholarship and has led 
to further, ongoing involvement in the research. 

“At Waikato the lecturers are excellent and we get to do a lot 
of practical lab work and challenging group design projects.” 

Last summer he completed a work placement at Fonterra  
Te Rapa in the Automation and Process Control Department, 
and this year his final-year engineering design project will 
involve working with a Christchurch company to design a seed 
oil refinery.

Ollie chose to study at Waikato because the specific programme 
of Materials and Process Engineering is unique to Waikato 
University, and because he wanted to remain close to home. 

In the future he hopes to work in the fields of either industrial 
processes or materials development. 
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Mechanical Engineering

Mechanical Engineering uses mechanics and energy principles to design, research, develop and 
manufacture tools, engines, motors and other devices.

This programme combines papers in mechanical engineering, 
science and mathematics to give you a good balance between 
intellectual rigour and engineering practice once you graduate. 

Papers cover topics such as mechanics, kinematics, thermodynamics, 
materials science, structural analysis, and electricity. And as 
a mechanical engineering student you will become an expert 

in using computer-aided design (CAD) software such as Solid 
Works, which will set you up for a career in today’s technology- 
driven society. 

You’ll be prepared for employment in industry or a wide range 
of other fields such as the automotive, manufacturing, air-
conditioning and refrigeration, and robotics sectors.

Career opportunities
 » Aeronautical engineer

 » Automation engineer

 » Equipment prototype 
engineer

 » Mechanical engineer

 » Optomechanical engineer

 » Process engineer

 » Project manager

Potential employers
 » Agricultural sector

 » Automotive industries

 » Equipment design and 
manufacturing

 » Health and biomedical 
industries

 » Iron and steel manufacturing

 » Pulp and paper industry

Third-year mechanical engineering design

The Mechanical Engineering Design paper, taken in the third year of study, 
builds on the knowledge gained in years one and two. This paper covers a 
range of important mechanical engineering machine elements as well as 
the health and safety associated with these elements. 

A large component of the paper is a group design project that requires 
the design, manufacture and testing of a machine to meet a design brief  
and specifications.

In 2014, 10 teams of students were each asked to create a prototype that could 
collect nine metal pins along a track, then reverse and drop the pins in a box at the 
end. The process is designed to emulate the act of picking pine tree seedlings. The 
winning team’s prototype collected and deposited the most pins in the fastest time. 
The project is part of a wider research collaboration with tree improvement and 
treestock production business ArborGen Australasia.
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Matt Dromgool

BE(Hons), Mechanical Engineering 
Fraser High School, Hamilton

Development Engineer, Natural Brew Inc, Hamilton

A job sampling beer and designing craft brewery systems 
may sound too good to be true, but for University of Waikato 
engineering graduate Matt Dromgool, this is his reality. 

Matt is a development engineer for Waikato-based company 
Natural Brew Inc. His primary task is to work on the mechanical 
design and development of an automated pub-scale micro-
brewery system, dubbed the Smartbrew. 

Two existing prototypes of the Smartbrew are in use in breweries 
in Waitomo and Taupo. “I work with these existing clients and 
the prototypes to provide technical support and develop a better 
understanding of refinements and improvements required for the 
production model.

“A typical day involves traveling to sites, where I troubleshoot 
mechanical issues and sample beer in order to make sure the 
machine is producing a top quality product. When not on site 
I work from home on my latest project, a Smartbrew system 

for local brewery, Good George, which involves liaising with 
automation and electrical contractors to improve the design.”

He was offered the position with Natural Brew Inc two months 
before finishing his final year of engineering at Waikato. 

Tom Petchell

BE(Hons), Mechanical Engineering

St John’s College, Hamilton

Choosing to undertake tertiary study is a big decision, and not one 

that engineering student Tom Petchell took lightly. 

Following his final year at St John’s College in 2010, Tom wasn’t 

sure which direction he wanted to take, so he worked for a year 

in hospitality. 

In 2011 he decided his future lay in engineering and undertook 

NCEA Level 3 calculus via correspondence to enable him to meet 

the entry requirements for a BE(Hons). 

“Waikato University offered both a cheap place to live and a well-

recognised and respected degree. On top of this, Waikato offered 

smaller classes and therefore more access to lecturers.”

Tom says the model boat design competition in his first year of 

study, when the School of Engineering comes together for race 

day, was a definite highlight. 

He was also impressed with the numerous other non-academic 

activities on-campus, including speed-interview nights, O Week 

events, clubs days and more. 
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Software Engineering

Software engineering is the scientific, disciplined and quantifiable approach to designing, 
developing, operating and maintaining complex software systems. 

These software systems include operating systems, networks, real-
time and embedded systems, distributed and parallel systems, as 
well as engineering, scientific and business application software.

The Software Engineering programme at Waikato emphasises 
the software engineering process, formal methods for software 
engineering, and human-computer interaction. Our students 
graduate with the skills to develop and use processes that are 
reliable, use systematic techniques to test software systems, 

and prove that safety-critical systems operate correctly under all 
possible operating conditions. Strong emphasis is also put on the 
vitally important interface between critical, complex systems and 
the people who use them or are affected by them.

Once you graduate you will be well suited for all areas of 
employment that require development of high quality software 
that is safety or mission-critical.

Career opportunities
 » Product development 

engineer

 » Programmer

 » Software consultant

 » Software developer

 » Systems analyst

Potential employers
 » Communication industries

 » Computer systems

 » Consultancies

 » Design industry

 » Electronic equipment

 » Government agencies

 » Manufacturers

 » Software publishers

Simon Campbell

BE(Hons), Software Engineering
Te Awamutu College

Developer, Enlighten Designs, Hamilton

Developing new software for clients of Hamilton company Enlighten 

Designs is the ideal job for software engineering graduate Simon Campbell. 

“My typical day involves taking specifications provided by a business 

analyst and building the software. This may involve making decisions about 

user-experience, writing tests, discussing how the solution may fit into the 

bigger picture and actually programming the solution.

“I have been privileged to work on some projects for LIC, delivering 

solutions that help farmers and the dairy industry. It’s amazing when you 

can understand how the software you’re building benefits people.”

He says that the practical projects and summer work placements as part 

of the BE(Hons) put him in the ideal position to find a job when graduating.

“During the degree I learned a lot about formal terminology and computer 

science concepts which allows me to communicate with other developers 

and understand technical concepts quickly. Also the work placements I had 

at Cisco and Datacom meant I got the chance to see what I did and didn’t 

enjoy in industry, which helped me to find my career direction.”
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