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EVs Mean Less Fluids

—
M\§ No crankcase

Chevy Bolt Under the hood from https://insideevs.com/
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https://insideevs.com/

EVs Mean Less Fluids

No crankcase

Fewer moving parts so less metal
removal

Chevy Bolt Under the hood from https://insideevs.com/

Drilling image https://www.timken.com/wp-content/uploads/2016/08/Timken-Industrial-Equipment-and-Machinery-
1200x630-1.jpg
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https://insideevs.com/
https://www.timken.com/wp-content/uploads/2016/08/Timken-Industrial-Equipment-and-Machinery-1200x630-1.jpg

EVs Mean Less Fluids

No crankcase

l Fewer moving parts so less metal
removal

Less mineral extraction due to more
circularity

Chevy Bolt Under the hood from https://insideevs.com/

Drilling image https://www.timken.com/wp-content/uploads/2016/08/Timken-Industrial-Equipment-and-Machinery-
1200x630-1.jpg

Mining Image Photo by Dominik Vanyi on https://unsplash.com
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Sustainability Means New Fluids

New fuels
 Hydrogen (fuel cell & combustion)
HYDROGEN TECHNOLOGIES — POWERED BY MAN 5 AFAGATE
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Sustainability Means New Fluids

New fuels
 Hydrogen (fuel cell & combustion)
* Ammonia

I.Ube 'TQCh New Components

* Bio-sourced Gp I ’) NOVVI
* Estolides

Estolides - The innovative
alternatlve of ester base olls

sef Stolz, Dr. Wilhelm Huber, Mrs Nadine Fliigel, P
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Sustainability Means New Fluids

New fuels
 Hydrogen (fuel cell & combustion)

D 4172 Test Method for Wear Preventive Super High Oleic
Characteristics (Four-Ball Method) Safflower Biobased ® A m m O n i a

Engine Oil

A 0 - New Components

) 5 T * Bio-sourced Gp Il

A e Estolides

 New natural products

SHOSO https://www.aocs.org/documents/inform/2020/INFORM_Feb 2020.pdf

* Note wear on bearings

* Note SHOSO pressure increased
>2 fold to produce any scar
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Sustainability Means Circularity

How do we produce BioLNG?

orsmkmc;ou:gy::::‘;", :I | *«I:i‘ff :::: = Cost Competitive N ew fu e I S fro m Wa Ste
 ®0e® |  Bio-LNG
 Bio-Methanol
* Bio-sourced hydrocarbons

ble feedstock is al

7
available to foster BioLNG growth.

IN 2020

OF THE EU GAS PORTS (EU27 & UK) PORTS
1 oo o/ NETWORK IS FIT HAVE LNO BUNKERING DEVELOPINO LNG BUNKERINOG
o FOR BioLNG TODAY

LNG STATIONS LNG STATIONS
IN 2020 IN 2030

HEAVY-DUTY TRANSPORT

280000 7o

% — g Bio-LNG https://sea-Ing.org/2020/11/new-joint-paper-biolng-makes-carbon-neutrality-a-reality-for-eu-transport/

=0 iO=

10% 80% BioLNG
=Carbon Neutrality
WILL PROVIDE 40% .

BioLNG MIX FOR w00  Relative WiW cO2
TRANSPORT (40 TWh) I S omissions vs. diesel
50 ¢
| | :

o
18

50% OF LARGE CONTAINER VESSEL ORDERS 40%
ARE NG FUELLED ORREADY FOR
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https://sea-lng.org/2020/11/new-joint-paper-biolng-makes-carbon-neutrality-a-reality-for-eu-transport/

Sustainability Means Circularity

New fuels from waste
* Bio-LNG
* Bio-Methanol
* Bio-sourced hydrocarbons

Ausiciin' @ More re-refining

WASTE OIL COLLECTION StRvice

=y ' 2 e More collection
'  Lubricants as part of TFM

Bio-LNG https://sea-Ing.org/2020/11/new-joint-paper-biolng-makes-carbon-neutrality-a-reality-for-eu-transport/
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ustainability Means Innovation

Shared Mobility

https://inversmobility.medium.com/shared-mobility-2021-5-trends-you-should-keep-an-eye-on-e60a150aff01

)’ ] 10
the underestimated potential

y
Corpora?e shared mobility
car sharing

there is life in the
= old dog again

. on therise

Shared Mobility A
Trends 2021

shared mobility
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https://inversmobility.medium.com/shared-mobility-2021-5-trends-you-should-keep-an-eye-on-e60a150aff01

Sustainability Means Innovation

Shared Mobility

https://inversmobility.medium.com/shared-mobility-2021-5-trends-you-should-keep-an-eye-on-e60a150aff01

Autonomous Mobility

Image © 2016 Swiss Post
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Sustainability Means Innovation

- Shared Mobility

https://inversmobility.medium.com/shared-mobility-2021-5-trends-you-should-keep-an-eye-on-e60a150aff01

Autonomous Mobility

Image © 2016 Swiss Post

Last Mile Delivery

Image www.cityq.biz courtesy of NovAzure https://novazure.com/here-comes-the-car-e-bike/
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Opportunities

Fast Charging of EVs

 Immersion cooling requires dielectric fluids
or phase change materials

 Comparable volume/vehicle to crankcase

Images from Croda White Paper “Immersion Cooling of Batteries Using Dielectric Fluids CFD Study”

Figure 8 Immersion cooling with PCM at 20 kW,
temperature in Kelvin
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https://www.crodaenergytechnologies.com/en-gb/applications/battery-technologies/battery-cooling-and-thermal-management

Opportunities

Fast Charging of EVs

 Immersion cooling requires dielectric fluids
or phase change materials

 Comparable volume/vehicle to crankcase

Fit for 55

* Lubes can contribute almost everywhere
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