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Design and requirements
specification for developing
fuel cell propelled BE-trucks
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That is:

attery Electric Vehicles (BE

" Fuel Cell Electric Vehicles (FC-EV)
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Heavy E-Trucks
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nge of urban logistics is

ny different types of vehicle
'Has to compete in limited spaces
* Problems with loading/unloading
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basic solution is not good e

= 3 500 kg maximum weight
ives with diesel driveline a payload = 1.5 ti
= 6 x 250 kg roll cages

« But4.2 m cargo length
allows 15 and '

* Sm=18 cages...

= OVERLOAD
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asic solution is not good e

| 'RLOAD calls for a N2 truck (max. 7.5 t
N2 trucks needs C driver license & YKB

- * =Higher costs
e =Shortage of drivers
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ge of urban logistics is more

| Many different types of vehicles
“» Has to compete in limited spaces
~ * Problems with loading/unloading

e Several types of environmental challenges
* Low efficiency and high energy consumption

e Allin all =there is a need for a better solution
¥
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ed solution is electric N1 (light

ny different types of small trucks :
~ Are better in limited spaces
* Less problems with loading/unloading

e Zero emission and no noise
* High efficiency and low energy consumption

* Allin all = basically a good solution v
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_ énge of electric N1 (Iight).
‘is the pay load / range

= 3 500 kg maximum weight |
ives with diesel driveline a payload = 1.5 ton
e Needs at least 750 kg batteries

* With electric driveline a payload < 1 ton
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ution for Electric N1 (light) ti
1e same pay load / range as dies

1 =3 500 kg maximum weight _
- Gives with diesel driveline a payload = 1.5 ton
* Needs at least 750 kg batteries

e With electric driveline a payload < 1 ton

* New N1 definition for electric truck = 4 250 kg
* Restores payload to 1.5 ton
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Hydrogen Storage

assembly

Cooling assembly and

Electric motor

Li-lon Batteries

HyRange ® System
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~ We need cold storage for food

and:

We also need sub-urban transports
= longer range demands
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need even more pay lo
any of the urban transports
. and:
We need cold storage for food
and:
We also need sub-urban transports
= longer range demands

= |mp055|ble challange for N1 E- Tru'ks
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r focus has therefore bee

~ to create a solution to

~ both urban and sub-urban

~ zero emission logistics,

that is basically simple

but modular, scalable
and very flexible >

,L




F Y BOVSTROBTION &

se for this is the BE |




F Y BOVSTROETION €




UET IO

=)
i

D BONSTS

Max Last Trailer
8.125 kg
Denna Trailer vager 1.125 kg
Kan lastas med 7.000 kg

6.500 kg

Dragbil vager
tom 1.875 kg

3.500 kg
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_. The BE-Truck trick
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.

Creates a N2- Truck

classified as
N1+ 02 (/ 03)
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’ectrical solution: The E-BE-T
gives many benefits as:

any options from one truck chassis
~* Zero emission and no noice
* Bigger pay load than N1 trucks

* But needs stronger motor = more energy
e = needs more batteries
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21l Electrical solution: The FC-
gives even more benefits as:

any options from one truck chassis
- Zero emission and no noice

* Needs less batteries

* Much bigger pay load than N1 trucks
* Much longer range
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Hydrogen Storage
assembly

Cooling assembly and

Electric motor

Li-lon Batteries

HyRange # System
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Hydrogen Storage
assembly

Cooling assembly and

DCc/DC

Electric motor

Li-lon Batteries

HyRange ® System
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Our challange for the FC-E-BE-Truck

Cold climate adaptation
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Our challange for the FC-E-BE-Truck

Cold days as -40 C° and
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Our challange for the FC-E-BE-Truck
From -40 C°to +40 C°and it’s gettlng worse
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olution for a FC-E-BE-Tr
pased on our experience fror
r EV and FC-EV-projects includin

Climate adaptions
Battery systems
Fuel Cell systems
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Kopia av phev-batterier.xls [Kompatibilitetslage]

A 2 A AR AL AD

2

3 Fir bussen Fir bussen

4 |D-rurnmer 25 26 27 28 29 it} il

5 kemi Fb LTO LFrP LiFePO4 LTO LTO LiFePO4 LiFePO4

E  Tillverkare EE. Altairnano Yalence European Batteries Altairnano Altairnano Lifebatt European Batteries

7 Leverantor Electric Ric | Altairnano e-traction European Batteries Altairnano Altairnano Lifebatt Med extra 8-rmodul

8 | Produkt EVP20-128 |24 ¥ 60 Ah Module' UT-125P EBattery 20 1Es1p B0 AR £0 Ak HPS2E-108015 EBattery 20 16s1p - 454k

3 Fakta om modul:

0 Spanning (V) 23 128 512 225 228 nag 512

11 Teoretizk kapacitet [4h] E0 40 45 E0 E0 5 45

12 Anvandbar kapacitet (Ah) 0 32 3E 0 0 12 45

13 Wikt [ka) 28 £S5 A 274 274 23 Kl

14 kax kont. urladdningsstrom [&) 360 a0 135 360 360 45 135

15 Priz($] 3000 952 2050 2140 2140 3000 2050

16 Uppgivet antal cukler, var applikation 12000 3000 3000 16000 1E000 2000 3000

17 Celltup Prizmatisk  |Bag Bag Bag Bag Bag

18 Antal celler i serie 10 4 & il 10 36 &

19 Inre resistans [mOkm) 4 5} 32 4 4 100 32

20 Min spanning 18 il 40 17 17 T2 40

21 | Max vilozpanning 28 46 58.4 275 275 134 58.4

22

23 Lamplig pack-konfiguration:

24 Maoduler per strang 2 12 3 17 17 2 45
| 25 | Antal stringar 1 1 1 2 3 2 1

26 Kostnad Far romtering'bal anseraredete 1900 BO0 150 E595 9570 4650 150

27

28  Utraknade data [modul]

29 | C-varde urladdning B 2 3 B B 3 3 *

30 Teoretizk energi per modul ['Wwh) 1380 A2 2304 1356 1356 1ra2 2304

M Arwandbar energi per modul ['Wwh) 1380 410 1843 1356 1366 1426 2304

32 | Teoretizk energidensitet [Whikg) 43 74 10 45 43 77 10

33 | Cellzpdnning vid rinspanning 1.8 25 28 17 1.7 2 25

34

35  Utraknade data [pack])

36 | Max kont. urladdningzstrm [A)
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Fuel cell System comparison

Operational parameters
Fuel consumption at different power ¢
Ternperature of cooling water

R0-70 grC coolant out

rmax 70grC coolant in

ER-70 grlC internal

Hudrogenics Fowercell

1 5 1 28 1 5 1 28 1 ]
Systemn Name HyPrd HOGE0 FAS-30 with S2 stack 3 stacks systemn HuFRange 38
Budget fuel cell Range Extender
Sustern cost from supplier 152 000 1160 000 1100 000 1100 000
Additional hardware costs 115 000
Developrnent costs 135 000
Maintenance
Service costs
Performance
Sustern Power [row 30 kW rmax] Ik 32 kw 33 kW 74 kW
Swstern and stack predicted lifetime »10.000 10 000 15 000 »>20.000
Yoltage range 60-120 135-264 140-270 o137
Amps range 0-500 0-240 0-240 0-500
Weight kg 45 kg 290 kg
Size [lxbxh] 72074067261 45TE41"E5E 02476207643
Ambiant ternp range [running) - 0grC - +d46grC -20grC - +50grC - 20grC - +40grC - 4BgrC - +B0grC
Miminnun startup termperature 2grC not clear 2grC
Mininum storage temperature -40grC niot clear - 200 grC [-40 grC Y]
subzero startup? keep warrpre-heat partlu keep warrpre-heat
Blow out sustern [For below zero usze] ues for subzero storagel not clear at ghutdown
Sound level < B0 dBA <70 dBA [estimation)
Cell plate material Carbon polyurner hetall Carbon polyurner Carbon polyurner

Interfacing

Hydrogen supply pressure 55-83barg 10 barg E-Bbarg 1.2-8barg
Hywdrogen qualiby 4.0 C0< 0.2pprmn 3.8 5.0 150 14657-2 SAEJ2719
Cah-buz interface For monitoring anc Cak 2048 Cah Cak 20 or J1939 ‘
Sustern supply voltage 12 or 24Y 240

Sustern supply watts 30 [=ustern] + BOW [airpurnp) B0 ca B00W

Airpurnp supply From sustemn rnax 5 k'w' 300W-440V0C rnax 4 k' HY

IP class IP54 depending on housing IPE? IPEE
Powerelectronics

Recornrmended DCDC 0-R004mps. 18000 Vizedo 18000 [Vizedo. max 405 amps)

Size, weight and cost of DCOC 135000 [Hydrogenic= 2014] 110000 Tarme Power

18000 [Vizedo. max 405 amps)

Conformity ECE 72003, R0, R100
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Different battery systems




FY BONSTRUBTION @

olution for a FC-E-BE-Tru
One basic chassis with

tomer adapted energy storage:

Different battery systems

Different Fuel Cell systems
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"he FC-E-BE-Truck trick

Is all about weight distribution
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Fuel Cets - Power Systems.

Air Sub-System

Air Filter

Compressor 400 VAC

Charged Air Cooler
Main Cooling Pump (hidden)

© Proton Motor Fuel Cell Gmbh




Air Sub-System

for the

PM

Fue Cets - Power Systems.

Cooling Sub-System

Air

PM

Fusi Cota - Powsr Systems

Main Coolers

Di-ionizingFilter
Expansion Tank With Level Switch
Expansion Tank With Level Switch

Minor Cooling Pump

[
§

Compress|

Main C

Freeze Start (Optional) o

3/2 Mixing Valve-
Coolant

© Proton Motor Fuel Cell Gmbh




Air Sub-System

Fuet Cets - Power Systems

Cooling Sub-System

Air

Minor Cool

Compress|

Freeze Start

i
Main C

H2 Sub-System

H2 Sensor

H2-recirculation

© Proton Motor Fuel Cell Gmbh
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Air Sub-System BN

for the

Fuet Cets - Power Systems

Cooling Sub-System

Air

Minor Cool

Compress|

Main C

Freeze Start

H2 Sub-System

Electrical Sub-System

Main Power Switches
. . — Air Compressor
4 1- =N 2 v

24V Distribution
(Pumps, Valves..)

DCU/PSU Kit Bundle

Main Power Switches d
— Heating Cartridge

Main DC/DC Convertor

Vibrations Dampers

© Proton Motor Fuel Cell Gmbh

=
==

—
s
pers2
T
534



F Y BONSTROETION €
des the FC-mod

we need










F Y BOVSTROBTION &

Summary:

ow how to build the



F Y BOVSTROBTION &
|

Summary:

ow how to build th

ave the potential custome

.
martin& SVEVIA




FY BONSTRUBTION @

Summary:
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\/e have the potential customers

We even have the hydrogen!
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Summary:

 now lack financing. .
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|
 you want to partner u

Thank you for your attention

Boh Westerlund

BW Konstruktion AB
bwk@telia.com
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