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+ve/-ve Terminals

Electrolyte

Separator Cathode
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POUCH CELL
-+ Multi-material CYLINDRICAL CELL
‘ case: the lightest Jpiilisamrivadey
No design oo » Steel case:

Separtor mechanical stability,
standards but high weight and
Swelling packing density.

« 18650 or 21700
type

« Safety vent

PRISMATIC CELL

Aluminum case:
protection with
lower weight.
Higher production
costs

Swelling
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OEM CAR MODEL CELL GEOMETRY  CELL MANUFACTURER

EV:i3 . N

BMW PHEV: i3 REX. 8, 330¢. X5, etc. Li-ion prismatic cell Samsung
EV: Bolt .. . .

CHEVROLET PHEV: Vot Li-ion prismatic cell LG Chem

FIAT EV: 500e Li-ion prismatic cell Samsung
EV: Classe B . .

MERCEDES PHEV: C350¢, E3506, S500, GLC 350¢ Li-ion pouch cell SK Innovation
EV: iIMIEV . o

MITSUBISHI PHEV: Oulander Li-ion prismatic cell GS Yuasa

NISSAN EV: Leaf, EVALIA Li-ion pouch cell AESC

RENAULT EV: Kangoo, ZOE, twizy Li-ion pouch cell LG Chem

TESLA EV: Model 3, Model S, Model X Li-ion cylindrical cell Panasonic

TOYOTA PHEV: Prius Li-ion prismatic cell Panasonic
EV: e-golf, e-up - . . .

VOLKSWAGEN PHEV: qolf GTE, passat GTE Li-ion prismatic cell Panasonic

VOLVO PHEV: V60, XC90 T8 Li-ion pouch cell LG Chem
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What makes up an

automotive battery?

Lithium-ion cell

Module

e.g. pouch or cylindrical cell

As a single unit, a ‘cell’ performs the
primary functions of a rechargeable
‘battery’. Cells come in varied formats:

e Cylindrical Cells
e Pouch Cells

e Prismatic Cells

YO /Y W44 a7

e.g. module for pouch cells (Nissan Leaf)

A’'module’ is formed by connecting
multiple ‘cells’, providing them with
a mechanical support structure and
thermal interface and attaching
terminals. Modules are designed
according to cell format, target pack
voltage and vehicle requirements.

3257 S b S Glas3sSS 5 090

Pack

e.g. pack for pouch cells (Nissan Leaf)

A'pack’ is formed by connecting
multiple ‘'modules’ with sensors
and a controller and then
housing the unitin a case.
Electric vehicles are equipped
with batteries in a ‘pack’ state
which are connected to

the powertrain.
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Pouch cell module (Nissan Leaf)
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Cylindrical cell module (Tesla)
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BATTERY MANAGEMENT SYSTEM

| 1
Traction — Vehicle —  Battery
Inverter CAN Controller CAR Charger
\ L A
/V" CAN
{
Interface Module
CAN
L CAN
BMM Core Module «<» BMM Core Module «CAN=> BMM Core Module = Cyrrent
Sensor
8 Cell Stack 8 Cell Stack e pe 3 Cell Stack e |
T 0 00000 O T T T 0000 0 3T 00 000 O
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Outlet air

Inlet air

Battery cell

(a) Horizontal layout battery pack

Outlet air

Inlet air Battery cell A din 33) Js j""” L4

(b) Longitudinal layout battery pack
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Upper cooling duct
Outlet air Latetaie Tapered upper cooling duct
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Battery cell

Mini channel
cold plate

plate (fin)

Thermal pad

High thermal
conductive
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Cold plate

Coolant flow

(b) Mini-channel cold plate cooling

(a) Fin cooling
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Inlet air
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(a) The condensation section of the heat pipe cooled by air

Cartridge heaters )
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‘Thermostat bath
= j

S HNTPFCES

(b) The condensation section of the heat pipe cooled by liquid
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Heat sink

Battery cell

Thermoelectric
Module

Battery cell

Aluminum sheet

(a) Air-based cooling

fbb)}d%‘&@jwjﬁ)wo

Yo/vy AMIEENEEIWR o

325 Sl G IS G555 6

Al Ol e 550 o Lsly oS Lokl @

Battery cell

Heating element holder )
‘Water cooled
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Coolant out
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(b) Liquid-based cooling
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