Ansys + Electroflight

“Electroflight needed to select a material with a glass transition
temperature that was greater than the battery operating temperature,
which was a difficult challenge. The Granta material database
accelerated the task of searching for and selecting a suitable alternative.”

Mark Collins
Lead Mechanical Simulation Engineer / Electroflight
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Material Selection for Speed & Sustainability at Electroflight

Electroflight’s objective was to break the world speed
record for the fastest all-electric aircraft, becoming a
testbed for advances in aerospace electrification.

It broke this record in late 2021.

To achieve its performance targets required a lightweight, low-drag airframe and
new electrified powertrain, battery, and cooling systems to be developed to cost
and time.

Challenge

The design of the aircraft required structural dynamic and thermal simulation to
be coupled with careful material selection to achieve weight and sustainability
targets. Simulation analysts required material properties to be instantly accessible
and directly embedded in their software.

Finding a material for the battery mounting plate with a glass transition
temperature that was greater than the battery operating temperature

and perform well during a thermal runaway event was a key challenge. All
components of the bill of material (BoM) needed to be scrutinized to assess and
minimize the environmental impact and substitute any hazardous substances in
line with local regulation.

Technology Used
e Ansys Mechanical . Ansys Granta MDS
. Ansys Fluent . Ansys Granta Ml
3 Ansys Discovery . Ansys Granta Selector
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Engineering Solution

Engineers at Electroflight used a flexible, cloud-based license to Ansys Mechanical for structural dynamics simulations and Ansys Fluent and
Discovery to model cooling. Material data was then integrated and interrogated within these simulation tools via Ansys Granta. There were

three solution areas where Granta was used:

1. Integrating Material Data Into Simulation

Granta's Material Data for Simulation (MDS), a bolt-on available within Mechanical and Fluent, was used to offer additional material property

information. This was useful for early concept evaluation in Mechanical because material data is instantly available. It was also useful for

validating material property data for similar types of coonmercially available material.
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Using Ansys Granta Ml to ac the BoM

The environmental impact of a new material selection
can also be performed rapidly with this analyzer.

3. Selecting the Right Material for the Critical
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Several candidate polymers were identified:
polyamide (PA), polycarbonate (PC) and
polyetherimide (PEI). Granta Selector was then
used to enable an assessment of the environmental
impact and hazardous substance risk of these new
material options.
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3 Faster concept evaluation within Mechanical, with direct access to simulation-ready material property data

e Tools to quickly assess product sustainability at early stages of design to minimize costly changes at later stages

. Enable visibility of the aircraft's BoM compliance to local regulations such as REACH, EU RoHS, IAEG, etc.

e Solving critical material challenges by down-selecting materials based on specific requirements

Company Description:

Electroflight is a startup based in the U.K. and formed in 2011. It is a technology and engineering services business specializing in high-
integrity bespoke battery systems for aerospace and defense. It partnered with Rolls-Royce and YASA as part of the ACCEL project, funded

by U.K. ATl and Innovate U.K. to develop the “spirit of innovation” aircraft.
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ANSYS, Inc. If you've ever seen a rocket launch, flown on an airplane, driven a car,

Southpointe used a computer, touched a mobile device, crossed a bridge or put on

2600 Ansys Drive wearable technology, chances are you've used a product where Ansys
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US.A. engineering simulation. We help the world's most innovative companies
7247463304 deliver radically better products to their customers. By offering the best

and broadest portfolio of engineering simulation software, we help them
solve the most complex design challenges and engineer products limited
only by imagination.
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