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Super-Efficient Plug-In 
Electric Vehicle
Innovating the future electric car

Project Summary

The Indonesia Energy Marathon Challenge 
(IEMC) is an annual competition challenging all 
universities across Indonesia to create the most 
energy-efficient vehicle. In 2014, eight students 
from Universitas Indonesia (Supermileage 
Vehicle Team, or UI-SMV) won the challenge, 
beating 71 other teams.

To help meet the challenge of developing 
a super-efficient plug-in electric vehicle, 
the team turned to Autodesk® design and 
simulation software. They were able to create 
a fully parameterized vehicle model that takes 
into account all vehicle mass distribution 
characteristics and drivetrain components, 
including the computational fluid dynamics 
(CFD) simulation.

Fig 1. Computational fluid dynamics (CFD) simulation using Autodesk® software

Fig 2. UI-SMV’s prototype vehicle, Keris EV.2, in Indonesia Energy Marathon Challenge 2014

The Challenge

Since 2010, UI SMV has designed and built 
several energy-efficient vehicles, with the 
aim of traveling the greatest distance using 
the least amount of energy. Energy efficiency 
is achieved through low rolling resistance 
and a very low drag coefficient. 

This year, the team chose Autodesk® Fusion 
360™ and Autodesk® Flow Design software 
to support their design. “I’ve been using 
Autodesk for years to build prototypes 
on the screen before anything goes to 
manufacturing,” says Maha Willy Chandra, 
UI SMV Manager. “I knew that Autodesk 
Fusion 360 was easy to use, integrated with 
the CAD application, and robust.” 
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Transforming The Prototype into Reality 
with Autodesk

With an easy-to-learn CAD 
system, Autodesk has helped 
us to develop some really 
great technology that will 
power the electric vehicles of 
the future.

— Panji Fakhruzzaman
Arjuna Team Manager
Universitas Indonesia

* All images courtesy of Universitas Indonesia.
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Fig 3. Team Arjuna from UI-SMV, earning the 1st place in IEMC 2014 for prototype electrical vehicle category

The Solution

The team used Autodesk® Inventor® software 
to develop an accurate digital prototype of the 
vehicle, including the finite element analysis 
(FEA), Autodesk Flow Design software to 
simulate the flow analysis using the wind tunnel 
simulator, and Autodesk Fusion 360 to connect 
the entire design in a single, cloud-based tool. 
From the very beginning, engineers turned to 
Inventor to experiment with design ideas. “It’s 
so easy to just start designing in Inventor,” says 
Dimas Cahya Negara. “You don’t have to have 
everything planned out, so you can build on 
ideas quickly.” 

Designing in The Cloud

With Autodesk® A360 software, the team can 
not only design faster, more efficient vehicles, 
but they cana lso improve the car’s aesthetics. 
“We redesigned the whole car using Autodesk 
software, which enabled us to simplify the 
design and produce clean versions of all the 
component and assembly files,” says Negara.

Optimizing Safety, Weight,  
and Performance

Before the team is allowed to the track to 
compete, they must pass technical and safety 
inspections at seven separate stations. With help 
from Autodesk design and simulation integrated 
analysis, the development team easily passed the 
inspection tests, since all aspects of the car were 
already tested in the prototype stage.

In order to optimize components to minimize 
weight without compromising the  performance, 

the team used simulation tools to perform 
stress analyses on the monocoque designs, 
making sure they could withstand daily usage 
on the track. “Using integrated analysis, we 
have made some performance improvements 
to reduce component weight by using the 
best design and the best materials,” says Panji 
Fakhruzzaman. “The vehicle performance issue 
was more of an intrusion than a stress issue. 
However, having these capabilities will become 
more important for improving performance, 
reducing component weight, and controlling 
costs through better material usage. Our 
vehicle has to be strong but light.” 

The team used Autodesk Inventor to help 
lighten the weight of the vehicle’s shell 
and parts by 12 kilograms. “We do a lot of 

prototyping and simulation to see how the 
parts perform,” adds Fakhuruzzaman. This 
capability helped the team perfect their 
design before it went to manufacturing.

The Result

UI SMV won the Indonesia Energy Marathon 
Challenge for the third consecutive year since 
2012. Out of the teams from Indonesia, UI 
SMV successfully achieved: 
1. The most efficient electric vehicle,  

with 320km/kWh
2. The lightest prototype class vehicle,  

with 33kg

Fig 4. Designing and optimizing vehicles specifications using Autodesk® Fusion 360
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