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Designing and Building the Solar-Powered Car of the Future

Students from Singapore Polytechnic finished in ninth place in the 2017 World Solar Challenge in
a solar-powered car designed and built using SOLIDWORKS. Their car, not only had to be designed in
accordance with strict competition design criteria but also needed to have the stamina to traverse
3000km across the unforgiving Australian outback, from Darwin to Adelaide, where temperatures
fluctuated from single digits to 40°C within a single day.

A D car that does not consumer appeal

To participate in the World Solar Challenge, held every two years In Australia, Singapore Polytechnic
students needed to design and build a fUUrIStic two-seater, fiber-composite, solar-powered electric
Vehicle: SunSPECS. The team who participated in the challenge consisted of 35 students from various
engineering diplomas, 12 lecturers, and three alumni. The car, SunSPECS, an upgrade of the team's
previous entry in 2015, took 20 months from December 2015 to design and bulld. The team entered
the cruiser category, which emphasises practicalty, design and end-user appeal over speed

“We wanted to build a solar vehicle that was uniquely Singapore-designed and bult, but still retained
the look and feel of a commercial vehicle,” said Mr Foo Fang Siong, Lecturer at Singapore Polytechnic.
"It was a long journey to reach this level of design, experience and technology -six years, three races,
more than nine different prototypes, including solar cars to create the SUnSPECS model.”

Given the time taken to design and build a working model and prototype, it is crucial to have flexible
software that not only has a short learning curve but allows the team to test and innovate the design
easily. SOLIDWORKS was the answer.

The design process - test, learn, innovate

Developing a new solar car Is done through various stages. Aerodynamic studies on the design
ensures the car runs as fast and smoothly as possible. In the design stage, it is also important to test
the structure and integrity to ensure the car is durable and can withstand impact. These are followed
by fabrication and manufacturing process and procedures to actually build the car. The software
needed to be sophisticated to detect errors easily and quickly in the early stages of the design process
and enable the team to make design madifications without affecting the entire assembly. If these
defects are not caught early, It can be costly to catch them when the prototype has already been built

A significant challenge throughout the design process is safety - of utmost importance is to protect the
occupants of the car, “On the surface the challenge seems simple: build a car and drive from Darwin to
Adelaide. However it's not that simple. On the road, we will encounter gigantic road trains, which
displace a large amount of air. One wrong move could send the solar car flying off the road. We can
also encounter animals such as kangaroos, dingos, emus, or reptiles, crossing the road and impact
with these animals could damage the car badly. We need to be able to test these scenarios in the
software when we design the car,” said Mr Foo.

“While we try to do as many tests as we can in the software and in the prototype, nothing can prepare
you for the real thing. During the race, the car tire burst and we almost caused an accident. This is
why IE's 50 Important to be able to detect defects early as well as accurately document all
specifications for subsequent prototypes and improvements,” said Ms Krystal Wong, Singapore
Polytechnic student and driver of the SunSPECS car.

Looking forward to 2019 World Solar Challenge

Driving the car for six days straight over the Stuart Highway is tiring for the team. The two drivers
drive from 8am to Spm every day, racing to reach each of the nine checkpolnts along the route. Out of
13 teams in the cruiser category, only three managed to finish the race within the final day's deadiine.
SUNSPECS came in ninth out of 13 cars.

There are many things the team needs to improve on and the next batch of students are looking
forward to working on the next iteration of the car together with SOLIDWORKS in time for the next
race in 2018,

Asuocns SOLIDWORKS

Dassault Systémes SolidWorks Corp. offers complete 3D software tools that let you
create, simulate, publish, and manage your data. SolidWorks products are easy to leam
and use, and work together to help you design products better, faster, and more cost-
effectively. The Solidworks focus on ease-of-use allows more engineers, designers and
other technology professionals than ever before to take advantage of 3D in bringing
their designs to life




