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SIMULATION

Better products, faster
The past year has seen Claytex complete some high-profile 
simulation projects in all areas of high-performance automotive

Simulation is now a central 
part of every new vehicle 
development process, 

allowing engineers to virtually 
test components, modules, 
powertrains, and entire vehicles. 
Claytex operates at the cutting 
edge of automotive engineering and 
advanced motorsport. The business 
is the UK's leading Dymola and 
Modelica specialists. Mike Dempsey, 
Claytex’s MD, says customers benefit 
from the businesses' adaptable, 
flexible, and solution-oriented 
approach – empowering them to 
achieve their technical and business 
objectives faster and more efficiently 
than ever before.

The past year has seen Claytex 
complete several high-profile 
simulation projects in all areas of 
high-performance automotive. “We’ve 
developed an incredible library of 
suspension parts, shock absorbers, 
gearboxes, engines, and more,” 
Dempsey said. “We can bring together 
on the computer and effectively 
build up the vehicle with these 
different components to enable us to 
create highly detailed and accurate 
simulations.” 2022 has been another 

busy year for the business, so where 
does Dempsey want to begin? Claytex 
recently completed a customer 
project to develop and implement 
real-time cooling and lubrication 
system models for Italian sports car 
builder Dallara. 

Specifically, the company 
managed a driver-in-the-loop vehicle 
development project for a new 
hypercar. Dallara wanted support 
with digital models to enable them 
to assess derating strategies for hot 
climate conditions to inform heat 
exchanger design. Claytex and Dallara 
use the same modelling platform, 
Dymola, powered by Modelica 
libraries, which makes it easy for the 
companies to collaborate. “We’re 
helping them through consulting 
to build system models," Dempsey 
said. "The objective was to get the 
cooling system module fast enough 
and efficient enough in terms of 
computational efficiency." 

While much simulation is done 
virtually, Dallara wanted to use 
human drivers to optimise designs 
and performance in a simulator, 
explains Alessandro Picarelli, 
Engineering Director. “Dallara can 
plug the physics models we create 
in Dymola into its driving simulator 
where a human driver can drive 
around a virtual track,” Picarelli 
said. Hypercars push components 
and systems to their limits to 
deliver performance; even minute 
adjustments can impact how a 
vehicle feels. While machines can 
optimise systems, humans provide 
insights that elevate a hypercar to 
the next level. "There's a subjective 
element of how the driver feels and 
how they experience a vehicle – 

particularly when driving a car at the 
limit. There's more a human driver 
can do than any of the robot drivers 
or simulation drivers can replicate," 
Picarelli said. 

Such an approach can lead to the 
rapid iteration of designs, Picarelli 
said. "On another project, we did 
some testing with a professional 
driver and told them we would 
change spring rates and damper 
rates and test them. We were able 
to establish a baseline and test 
variations in a couple of hours," 
Picarelli explains. "The test driver 
commented that after a couple of 
hours, we'd achieved what would 
take a traditional test team weeks 
to complete using traditional 
engineering approaches and on-track 
testing." There's no need to drive to 
a track, transport vehicles, employ a 
team of engineers, or risk a million-
pound car in tests. "Evaluating in a 
simulator means on-track testing 
is optimised. Spending time on 
the track is still critical, but you've 
already made huge progress in the 
development process."

The business has provided Dymola 
simulations to race teams and high-
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performance vehicle manufacturers 
for over 15 years. It’s fundamentally 
changed the development process 
and timelines for all new vehicles. 
Claytex can provide an end-to-
end solution for clients including 
modelling, simulation, and testing 
– but it’s not all they’re asked to 
do. Increasingly, Claytex is asked 
to provide consultation services. 
"While we're experts in simulation, 
we're happy to help people use 
these tools, integrate them into their 
processes and get the best out of 
them,” Dempsey said. The business 
has built its reputation in automotive 
but is branching out into new areas. 
“We're seeing more work in thermal 
fluids, thermal management and 
energy efficiency in buildings, data 
centres, houses, processing plants 
and factories.” 

Bringing the focus back to 
automotive applications, Dempsey 
says the business has “ramped 
up our presence and support” for 
autonomous vehicles. He highlights 
its work providing an AVSandbox 
solution for the TII Euroracing Team 
to improve its performance in the 
Indy Autonomous Challenge. The 
Indy Autonomous Challenge involves 
several (10-15) university teams who 
programme Dallara AV-21 racecars to 
compete on the track. The winning 
team secures an impressive $1.5 
million prize fund. The series aims 
to accelerate the development 
and eventual commercialisation 
of advanced driver-assistance 
systems (ADAS) and inspire the next 
generation of Science, Technology, 

Engineering and Maths 
(STEM) students. "There 
are two elements to 
the competition. 
The students aim to 
programme a car that 
can deliver the fastest 
lap and those who 
can safely perform 
staged overtaking 
manoeuvres,” Dempsey 
said. The cars operate at 
high speeds of over 150mph, 
completely entirely without any 
human interaction, instructions, or 
control. The challenge is incredible. 
"The cars are interacting and racing, 
managing the conditions as a human 
driver would. They need to judge 
everything, including closing speeds 
and high-speed manoeuvres, to 
get through to the end of the race 
unscathed." The cars race bumper to 
bumper, and, like human drivers, the 
machines make errors. "It's like any 
motorsport in that respect that those 
robot drivers are still learning where 
the limit is,” Dempsey said.

Claytex provides the TII Euroracing 
Team with its AVSandbox solution, 
providing students with similar 
support offered to pro teams. 
AVSandbox provides sensor realistic 
simulation integrating physics-
realistic sensors for testing and 
validating autonomous driving 
functions. The solution is bespoke 
for Claytex and is built along side 
leading rFpro driving simulation 
software. "The teams can use a suite 
of libraries we create, enabling them 
to perform simulations of the car. 

This year, we've extended that to use 
the entire AVSandbox setup so that 
they can perform virtual testing of 
their control system.” 

We're aware of the challenges 
and barriers to AV adoption on the 
road, but these are different from 
those experienced on the track. "The 
teams are exploring how they can 
get automated drivers to handle limit 
conditions," Dempsey said. "Can the 
robot learn when it's about to spin 
and handle it? What will it do when 
they are faced with an unexpected 
and potentially dangerous situation? 
Unfortunately, the team’s vehicle 
developed a fault and never made it 
to the grid. While acknowledging the 
TII Euroracing Team was frustrated, 
the work isn’t wasted with the 2023 
competition scheduled to go ahead.

We’ve focused on high-
performance motorsport, but Claytex 
can apply its expertise to all vehicles, 
Dempsey said. “We fit in with what 
the customer needs. We aren't 
prescriptive about how we interact 
with them, but focus on adding 
value where we can.” As one of the 
world’s leading Dymola experts and 
developers of virtual systems testing 
solutions, the business is available for 
hire. So how would Dempsey describe 
what Claytex does? "We help our 
customers understand their designs 
to make better products faster."

www.claytex.com
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