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This presentation was made by a human :)



Electrify everything!
„If we truly want to get to net-zero emissions, (…) We have to 
focus on (…) electrifying all of our end uses and powering them
with emissions-free electricity from nuclear* or renewables.”

Saul Griffith, the founder of Instructables.com

Source: Flaticon.com

https://www.washingtonpost.com/politics/2022/03/17/why-we-need-electrify-everything-according-saul-griffith/
https://www.iter.org/ (International Thermonuclear Experimental Reactor)
https://www.audible.co.uk/pd/Electrify-Audiobook/B09KSVWP7W

*fission now and fusion in the future – Fingers crossed, ITER!



Renewables are replacing fossil fuels? In 2000 
fossil fuels contributed 86.1% to the mix.



A. The internal combustion engine will stay with us probably
longer than for one decade. E-fuels will let us electrify at least

some parts of the energy chain.

Siemens Energy + Porsche

Maersk, MAN ES, Amonia: methanol/ammonia-powered ships
https://www.youtube.com/watch?v=P2RmJVbOnq4
https://amogy.co/
https://www.man-es.com/discover/two-stroke-ammonia-engine



B. Standardization of 1+ MW charging connectors

Tesla Megacharger Megawatt Charging System
Nxu Energy



C. SiC and GaN semiconductor devices

70% of SiC power devices produced is consumed by the automotive industry.



D. REE-free drivetrain
Why is it so important? Let’s look at the household level.

Neodymium-free. Cobalt-free. The post lithium-era.

• BYD and sodium-ion batteries
• Sodium batteries for electric bikes in 

India
• IPMSM as current workhorses of the 

electromobility – reluctance machines
as the future?

• SSB



E. Packaging and thermal management

45 A, 22.2 V (6S), 13 x 28.5 mm
Computational fluid dynamics (CFD)

Battery immersion cooling



F. 9000-t giga press (giga casting)

Source:
https://www.torquenews.com/11826/first-tesla-gen-3-platform-be-cast-1-piece-will-be-china-compact-car-suggests-giga-press-supplier
https://www.lightmetalage.com/news/industry-news/automotive/the-impact-of-giga-castings-on-car-manufacturing-and-aluminum-
content/



G. Reduce, reuse, repair, refurbish, remanufacture,
repurpose, recycle

• Second-life EV batteries
• Car refactory
• Right to Repair
• Recycling of not only nickel and cobalt

https://www.bloomberg.com/features/2023-china-ev-graveyards/



H. Autopilot, IoT, smart city and smart grid

Highly wanted exemplary competencies:
• embedded systems
• software development
• machine learning
• cloud computing
• edge computing

https://openai.com/
https://www.anthropic.com/



I. Heavy/construction equipment electrification



J. Batteries and fuel cells in the air

Aviation Alice:
9 passengers, 2 crew members, ca. 500 km range

Regional air travel a la Embraer 145: 50 passengers, ca. 3000 km range –
hydrogen/methanol/ammonia (turbofan or fuel cell)



K. Batteries in maritime transport
Ferries: Ellen, Basto Electric, NZK Pont 100, 
101, 102, 103 and 104, Penguin Refresh, 
Medstraum.

Container ship: Yara Birkeland (30 nmi range).

Yachts: Silent Yachts, Sialia Yachts
with AMPROS, Candela.

Submarines go lithium-ion.



L. E-turbo

Garrett E-Turbo – e technology for EU7?
6 kW, 150 000 rpm

Citroën Ami (electric vehicle)
6 kW, 5.5 kWh Li-ion



All the sources are listed in 
http://ufnalski.edu.pl/proceedings/sene2023/Ufnalski_SENE_komunikat_Electromobility.pdf - enjoy reading it!



Learn to electrify everything

https://www.ee.pw.edu.pl/studia/kierunki-studiow/elektromobilnosc/
https://adek.pw.edu.pl/
https://www.youtube.com/watch?v=b2hmAKEQB4w

Ponad dwóch kandydatów na miejsce. 
Przyjęliśmy 26 studentów.



Thank you for your kind attention!


