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Hybrid Electric Vehicle batteries:
Getting the most out of cell chemistry through engineering

Jaguar Land Rover

Chris Lyness
Technical Specialist — Battery Cells
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Why do we need batteries to improve?™==x_
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Why do we need batteries to improve?™==x_
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What is the best material to put
in the pack?

150 kWh,

500 litres
~ 500 kg

Saloon car
4.5 m long
1.5 m wide
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How much material can we put in the T ‘

pac k? JAGUAR
500 litres
500 kg NCA/Graphite
150 kWh
How much energy can we fit in our battery space?
What infrastructure needs to be present to make it work? Pouch cell
‘ | | I
- 7 Copper i Why n0t7
Aluminium 1
Current / > Caloctor %@ | » Current density(A/cm?)
Separator _Electrolyte 88% : « Max electrode thickness
Cathode Anode E
NMC/LFP/LMO graphite \ '

Maximum thickness
~ 150um, Porosity 30%(Lithiated)
(Tortuosity of electron path, heat generation)
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How much material can we put in the

pack? JAGUAR
' |
o R
Realistic Max Wh/Itr
] Wh = 197
d Ltr ~ 0.23ltr
sumiom || v S =863 Wl
NCA/Graphite example = "d o QR N
« 0.195 Ah/g material capacity | ReaI{/S\;UhC Mafg\;Vh/ kg
« 4.6 g/cm? material density Ka - 50
« 30% porosity — 197 Wh Energy g :
* 7% non active volume T 333 Wh/Kg
« 3.6V cell voltage —
« 1m?Area of electrode 0.1litre active —
* 134um Electrode thickness electrode volume
23 i
* 10um Cu current collector ’glegtrg:;iemical
* 25um Separator cell volume
* 150um Graphite anode

« 20pum Aluminium current collector —

<D




How much material is there when we
package it into the cells ? JAGUAR
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