DYNAMIC WIRELESS EV CHARGING

MAGNETIZABLE CONCRETE FOR WIRELESS ELECTRIC VEHICLES CHARGING
POWERED BY STORED SOLAR ENERGY

The adoption of electric vehicles (EVs) is
gaining pace worldwide, bringing the
charging infrastructure into focus. To date,
charging points for EVs have been plug-in
solutions, which work but are not very con-
venient. More recently, fast charging plug-
ins have been introduced, which currently
represent only a fraction of the installed
base. However, one big drawback is the
lack of standard EV universal plug
(nowadays, at least three different plug
types are widespread). The next and final
step in the evolution of EV charging is wire-
less charging: there is a worldwide ac-
cepted standard, and it is perceived as a
key enabling technology for autonomous
driving.

The European Union is launching new initi-
atives aimed at transforming industries in
Europe which are world leaders in innova-
fion and digitization. Developing a sustain-
able road transport infrastructure is a key
element in these initiatives, evidently dis-
furbing the car industry. Battery charging is
possible either by recharging points, or
whilst driving on electric tracks in the

roads. This leads to smaller and lighter
batteries. Sweden, Germany and France
started their own pilot projects with electric
roads using overhead lines to charge
frucks.

As technology improves, drivers expect
more miles per charge, greater selections
and better prices. However, EV drivers
constantly have ‘range anxiety’, wondering
if only a 400km range for a fully-charged
EV, for example, would be enough. This
way they wouldn’'t need to change their
habits inherited from combustion vehicles.

Today's frend for larger battery packs in
order to mitigate range anxiety cannot be
the final solution. With lithium as a scarce
resource worldwide, nowadays it can be
considered as the 'new oil', making us
wonder if the lithium battery demand will
always cover the demand for batteries.
Lithium batteries’ demand has increased
20% in the past fen years and is looking to
set to double — or even triple — by the mid-
2020s, increasing the presence of a lithium
supply crisis between 2023 and 2025. De-
spite all efforts, the pace of increasing lith-

Fig 1. EV Charge in Motion
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HOW DOES IT WORK?

1. An elecftric current from
the grid is fed through
the transmitter coil

. This coil generafes a
magnetic field

. The magnetfic field
induces current in the
receiving coil

ium batteries production will not close this
gap. There seems to be a good chance of a
production flow by joining all big lithium
mining companies committed to a rapid
expansion. In response to the increased
demand for EV baftteries, the global lithium
production increased by 12% in 2016.
Nonetheless, it is still difficult to assess the
outlook for global production by the late
2020s.
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Fig 2. EV Charging

Moreover, stationary fast-charging would require a sfill longer
amount of fime. Dynamic wireless charging, powered by stored
solar energy, presents a futuristic buft all-possible vision thanks to
our fechnological innovations. With a 70% reduction on battery
needs, EVs will drive longer distances despite smaller batteries,
keeping vehicles affordable. ‘Solar roads’, which fransfer energy
through coils embedded in magnetizable concretfe roads, charge
the battery to assure a round-the-clock energy flow. Designing
the final e-mobility frend is our vision. Additionally, used car bat-
teries can be re-used for a second life as part of the battery stor-
age system.

MAGMENT magnetizable concrete materials — either cement- or
asphalt-based - is a patented technology displaying the mechani-
cal properties of conventional concretes, thus making it fully com-
patible with materials currently used in road pavements. This over-
comes one of the biggest hurdles for the adoption of pavement-
based charging pads and dynamic charging systems. Just like any
other concrete, MAGMENT can come in pre-cast panels or other-
wise cast in situ. This makes its application fully compatible with
conventional road construction practices.

MAGMENT concretes are equally suitable for both stationary and
dynamic, high-efficient wireless charging. Their load-bearing
properties allow not only wireless charging of passenger cars, but
also of buses, vans and lorries. Due to its lower density and cost

Fig 3. MAGMENT concrete plate with embedded coil
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compared to conventional magnetic materials (reduced weight),
the MAGMENT concrete material could also be attractive for use in
the EV pick-up coils.

The magnetic properties of MAGMENT concrete are due to embed-
ded ferrite particles used as magnetic aggregates. These ferrite
particles are obtained, but not limited to, recycled material from
the ferrite industry and from the rapidly growing amount of elec-
fronic waste. It is worth noting that, unlike lithium, all chemical ele-
ments needed to produce this material (iron, manganese, zinc,
calcium and aluminum) belong to the most abundant metals on
Earth. Therefore, and due to ifs low cost, magnetizable concretes
have the potential for a truly widespread usage. This is especially
driven by autonomous inductive charging for self-driving vehicles,
fulfilling the promise of disruptive, connected and clean transpor-
fation systems.
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Fig 4. Wireless charging at the bus stop

With a main focus on buses, mini-buses and cars during 2018 and
2019, several projects are being developed together with compa-
nies, governments and business partners. Solar powered and wind
powered streets are our fop attraction in Germany, while in Finland
we are testing our streets in extreme weather conditions. As for our
biggest partner, in China we are in final steps in order fo approve a
full BRT System in several big cities amongst this country.
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