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UKZN STUDENTS SHOWCASE ENGINEERING AT ITS BEST 
 
Ingenuity and innovation was the order of the day when University of KwaZulu-Natal (UKZN) final-
year Mechanical Engineering students displayed their final-year design projects at an Open Day 
on Friday, October 28 at UKZN’s Howard College campus. 

The culmination of a year of intense work, the students’ projects are a test of their ability to 
survive as mechanical engineers and form the pinnacle of their tertiary achievements.  

Students produced a high standard of work that showcased their ability to design new products 
and services in response to the needs of society. In particular, many of the projects on display, 
this year, responded to the challenges of climate change and sustainable energy.  

Adding to the excitement of the day, a panel of external experts in the field of mechanical 
engineering, judged the student projects on their design ingenuity and application. Students 
worked in groups of 3 or 4 for a 9 month period. During this time they were evaluated in terms of 
the outcomes required by the Engineering Council of South Africa (ECSA). The winners were 
selected at the event. 

The winners of the overall top-end project, Jason Buhrmann, Shereka Hariram and Blaik 
Whitehouse designed a prototype Heliostat. A Heliostat is a movable sun reflector that 
concentrates the light from the sun onto a stationary target throughout the course of the day 
and year. Heliostats form a critical component of central-receiver solar-power plants. They 
function by using a field of heliostats to focus sunlight onto a single point, usually located at the 
top of a tower. This concentrated light reaches temperatures of over 1000 degrees Celsius and is 
used in a Breyton or Rankin cycle to produce electricity. Shereka Hariram said, “central receiver 
power plants represent an important way of producing electricity, as solar energy will form one 
of the bases of renewable energy resources in the future of power generation.” Hariram said the 
Heliostat prototype would be ideal for use in rural areas of South Africa. Jason Buhrmann said, 
“Heliostat research in South Africa is relatively new, with research being lead by Thomas Roos of 
the Council for Scientific and Industrial Research (CSIR), along with new programs at UKZN and 
Stellenbosch University.” 

The second overall winning project was an Electric single-seater 'tadpole' Trike which was 
named "REV 1". The trike designed by students, Andrew Forbes, Rishaad Dhai and Trisha 
Rasaiwan, displays the use of renewable energy and emission free transportation. Students 
designed the chassis and electrical system of a three-wheeler electrical vehicle. The vehicle can 
be charged by a wind turbine, and solar panels. Andrew Forbes said, “The implication of this is 
that the charging process would produce zero carbon emissions.” The trike accomplished its task 
in transporting people in and around the Howard College campus. It reaches a top speed of 45 

 



km/h and has a range of 18 km from a single charge; which can be extended through the use 
of lithium ion batteries. 

In third place, a group of students, Giovanni Zoli, Shree Maharaj and Kierana Pather, designed 
and constructed a Mobile Launch Platform for UKZN’s Phoenix 1-A hybrid sounding rocket. The 
rocket weighing 85 kg and nearly 5 meters in length has been designed to reach a minimum 
altitude of 10 km with a propellant system comprising paraffin wax fuel and nitrous oxide. The 
platform was constructed on a towable, road-worthy trailer and contains all necessary systems 
to support launch operations. The mobile trailer includes a seven meter long gantry which can 
be raised to a vertical position as well as a rail which guides the rocket during the first few 
seconds of launch.   

The award for Best Research Content went to students, Richard Pauck, Christopher Govender 
and Sujen Balakisson, who designed a portable Exoskeleton Arm. The arm is an innovative and 
relevant project meant for the rehabilitation of persons affected by muscular and spinal injuries. 
The design uses a bio-mechatronics system that mimics the degrees of freedom in movement 
that a working arm would require.  A computer program controls the movements of the arm. It is 
not a replacement but an aid.  

Sujen Balakisson says, “The future of this prototype would see an Electroencephalography (EEG) 
device, which records the electrical activity along the scalp, programmed to send signals to the 
exoskeleton arm, and in this way allow the brain signals to control the movement of the 
exoskeleton arm.  

 

Head of the School of Mechanical Engineering, Professor Glen Bright, said that the projects 
designed this year were of a high standard of quality, “The students applied themselves very well 
and we were proud to showcase their work.”   

Other projects on display included; an Amphibious Robot that can travel on land and water, A 
Human Transporter mobile robot that can transport a human using mechatronic engineering, a 
Shape Memory Alloy Actuator; metal alloys capable of changing or recovering their shape 
when heated and Exoskeleton Legs; much like the Exoskeleton Arms, used for rehabilitating 
persons with disabilities. 
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