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Digital twins
The COVID-19 pandemic has seen demand for simulation go 
stratospheric, says Claytex’s Managing Director Mike Dempsey

“People are turning to simulation 
more than they ever have done,” says 
Mike Dempsey, Managing Director of 
Warwickshire-based Claytex. “It’s not 
as easy to go and take a car out and 
do some tests on the public road or 
around a test track now, because you 
have all the COVID related problems 
with multiple people needing to be 
there, to do it all. Using Dymola, we 
can simulate it all.”

Dempsey may miss the social 
interaction (and the frequent international 

travel), but for Claytex, the COVID-19 
pandemic has been a boom for business. 
The firm uses Dymola, a Modelica-
based simulation software produced by 
Dassault Systèmes to create incredibly 
accurate digital simulations of automotive 
systems. The engineering firm is 
now firmly established as one of the 
world’s leading providers of automotive 
simulations, with an established 
client base of OEMs and suppliers, 
including household vehicle brands and 
motorsport marques.

Demand is driven by the shift to 
zero-emissions technology, a change 
that has accelerated through the 
pandemic, says Dempsey. The sheer 
complexity of these systems and the 
interdependencies make modelling an 
ideal solution. 

“We can model the entire 
powertrain, including the motor, 
gearbox, battery packs and power 
electronics. We can simulate that 
electrical and mechanical system to 
understand how it performs as a whole 
in different scenarios.” Using the system, 

engineers can simulate acceleration, 
performance over duty cycle, and 
energy usage across drive cycles and 
take into account the thermal behaviour 
of the system to understand the 
interactions and dependencies. 

Dymola has been around for almost 
30 years, and provides full support 
for the open source FMI standard, 
which allows it to integrate with other 
commonly used tools and programmes. 
“I feel we’re in a position where we’re 
ahead of what people are asking for,” 
says Dempsey. “We have a significant 
capability that people aren’t taking as 
much advantage of as they could.” 

Dymola can process vast amounts 
of data, recording the impact of design 
decisions on performance. Take, for 
example, heating and cooling systems 
inside a vehicle. The system can simulate 
the AC, heating system, model the 
material properties of the car and its 
solar load. It can combine these models 
with the powertrain model to provide 
a comprehensive simulation of how 
minute changes will impact the entire 
system. “We can put all of those together 
into a simulation where you have 
the physical interactions between the 
different systems. For example, we can 
model what happens when you turn on 
the air conditioning system for the cabin 
and its effect on the load on the battery, 
heat output and cooling demand.”

The global growth for EVs and 
investment in innovation is behind the 
increase in demand, but Dempsey 
is tight-lipped about current clients, 
acknowledging that secrecy is of 
paramount importance. In one project, 
Claytex is working with an OEM 
to augment its physical testing with 
simulation, with incredible results. “On 
the real test track, hundreds of different 
individual tests take weeks and months 

Mike Dempsey
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to perform. By creating virtual versions 
of those tests for them they can now 
run through that complete suite of 
tests overnight,” says Dempsey. “They 
can use the simulation to assess design 
changes before they have to commit 
to building a prototype part and starting 
the physical tasks.”

To ensure the transferability of results, 
Claytex can create highly realistic “digital 
twins” of real-life locations. Mapped in 
high-fidelity, they replicate a customer’s 
“proving ground”, enabling them to 
complete simulation testing virtually. 
“They can do so in a repeatable 

manner”, explains Dempsey. “They 
can plug whatever vehicle they want 
to test underneath this driver model, 
and it will drive the vehicle through the 
set program of actions.” The process 
streamlines the R&D process and 
provides critical information that can 
inform real-world testing. 

T-Trig
In February, Claytex was announced as 
a recipient of a Transport-Technology 
Research and Innovation Grant. The 
funding will help innovators to identify 
new solutions to emerging challenges 

with autonomous vehicles (AV). 
The project, known as SAVAir (Safe 
Autonomous Vehicles at Airports), is 
developing a virtual driving test for an 
autonomous baggage tug used ‘airside’.

The driving test will require the AV 
to manoeuvre through the dynamic, 
evolving airport scene safely, says 
Dempsey. It will verify that the system 
is safe to deploy, efficient, and capable 
of completing its mission effectively. 
The airside environment poses unique 
challenges for AVs, says Dempsey. 

The AV will need to tackle 
roundabouts, traffic lights, passengers 
and pedestrians. Operating around 
the clock and in all weather conditions 
it must safely navigate around aircraft 
and drive through the terminal building 
to where it needs to be loaded 
and unloaded. “We’re building up a 
simulation and the test methodology 
that can certify the vehicle is safe to 
work airside,” says Dempsey.

The project will define what an 
operator requires from an AV and 
how the operator – whether the 
airport authority, airline or ground 
service provider – can test a system 
and approve it for use in their 
environment. The project is focused 
on autonomous vehicles with a fixed 
mission, says Dempsey, but the 
intelligence gathered will have much 

DYMOLA – Multi 
domain physics 
based vehicle model
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broader benefits. “The methodology 
is something that we can generalise to 
any vehicle type,” he says.

Edge cases
A fascinating aspect of AV simulation and 
testing is that engineers must continue 
to find new scenarios to present 
vehicles with, or they can learn to 
anticipate the tests. “Artificial intelligence 
is just pattern recognition, but on a 
massive scale,” says Dempsey. “If it can 
recognise the patterns in the data, it can 
learn and start to anticipate that those 
things are going to happen.” In these 
cases, intelligent systems aren’t learning 
to navigate obstacles but to complete 
the test. The danger then is that the 
vehicles won’t know how to identify and 
respond to real-world situations if they 
occur, says Dempsey.

When creating test scenarios, 
engineers must expect the 
unexpected. They must create one 
in a million scenarios, called edge 
cases, such as a plane landing on a 
road or a family of ducks crossing a 
motorway, for example, to see how 
the system reacts. To help them, the 
D-RISK project, of which Claytex is 
a partner, has turned to the public to 
collect genuine edge cases as part of 
a wider survey to collect opinions on 
how AV’s should behave during risky, 
unpredictable events on the road. 
These crowd sourced edge cases 

significantly enhance the database 
of scenarios being created by the 
project, using a variety of different 
sources, and offer a level of detail and 
information that is often missing from 
accident reports. 

“It’s the weird and wonderful,” 
smiles Dempsey. “We can imagine all 
sorts of scenarios, but there’s a huge 
number of things that will happen that 
perhaps you just don’t think about.” The 
D-RISK project is a consortium involving 
dRISK.ai, Claytex, DG Cities and 
Imperial College London. The research 
performed by the partnership will 
improve autonomous vehicle safety and 
provide greater reassurance that they 
can deal with the unique situations that 
can – and do - occur. “It’s the next step 
in the evolution of automated driving 
systems,” he adds. 

Technical training
As the UK’s leading Dymola experts, 
Claytex offers industry-leading training 
for engineers on simulation software, 
something that the COVID-19 
pandemic has curtailed. As a result, 
Claytex has had to adapt and has 
developed an online training platform. 

Participants can watch videos 
explaining specific features of Dymola. 
More advanced tutorials provide step-
by-step guides to show users how to 
perform particular tasks. Feedback so 
far has been positive, says Dempsey. 

“Videos on demand are good at 
providing you information. But, we 
also provide all learners with an 
instructor so you can still ask questions 
and get responses, as you would in an 
in-person lesson,” he explains. 

If individuals or companies require 
more specific training, Claytex can 
provide it. “We offer bespoke and 
tailored training,” says Dempsey. “We 
record videos and provide online 
tutorials as well as providing support 
and guidance on all aspects of simulation 
that our customers might need.”

Since 2016, Claytex have been 
publishing a weekly blog where 
engineers delve deep inside the 
details of Dymola. The blog is firmly 
focused on technical experts and is 
unapologetically detailed. “it’s a technical 
blog, for technical people,” says 
Dempsey. He encourages engineers 
to check out the blog and get involved. 
“We do invite people to put forward 
questions and, submit ideas for blog 
posts,” says Dempsey.

The blog has become the leading 
resource for Dymola information 
and insight, says Dempsey. It’s also 
completely free to access, use and enjoy. 
“Everyone is now practising new ways 
of working. We’re making progress and 
coming up with new and more efficient 
ways to do things,” says Dempsey. 

www.claytex.com
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