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Korszeri hajtaslancok

1. Dizel

= Konvencionalis Euro6 dizel

motor

5. Uzemanyagcella

High pressure/
storage system
BOP and
periphery

Other fuel cell
Fuel cell stack

Electric storage
E-motor and
inverter
Intermediate
gearbox
Mechanical
drive line

energiatarold szerepét
Uzemanyagcellak latjak el.
* H2 gaz nyomasa tipikusan

350 or 700 bar
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2. CNG

= Konvencionalis CNG motor
* Gaztartalyok nyomasa 200-

250 bar

Trolley poles

APU/generator
and inverter

E-motor and
inverter

Intermediate
gearbox

Mechanical
drive line

* Tiszta elektromos hajtaslanc

* Az elektromos energiat a
fels6vezeték szolgaltatja

3. Parhuzamos hibrid

= Parallel hibrid hajtaslanc
elektromos és dizel motor
parhuzamosan kapcsolva

* Tiszta elektromos hatotav (<2

km)

7. Napkozbeni toltésii e-bus

Charging
equipment

Electric
storage

E-motor and
inverter

Intermediate
gearbox

i ] Mechanical
drive line

I

* Tiszta elektromos hajtaslanc

* Az akkumulatorokat a
végallomasokon napkdzben
toltik

4. Soros hibrid

it's possible!
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= Soros hibrid hajtaslanc
esetében a jarmi mozgatasat
egy elektromotor végzi, a dizel
motor csak energiaforrasként

szolgal

= Tiszta elektromos Uzem esetén
a hatétav (<15-20 km);

8. Ejszakai toltésii e-bus

I

Charging
equipment

Electric
storage

E-motor and
inverter

Intermediate
gearbox

Mechanical
drive line

* Tiszta elektromos hajtaslanc

= Az akkumulatorokat csak
éjszakanként toltik a

garazsban

|:| ICE powertrain . Transmission . Electric powertrain . Battery or supercaps . FC powertrain
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Uzemeltetoi kovetelmenyek N p evopro
. lTrolley _____[Opportunity ____|Overnight LS Specifc energy
_ 160-240km 160-240km 160-240km o -
st peci
_ 30-40km 50-60km 160-240km pons
_ 5-6 toltés / nap 4-5 toltés / nap 1 toltés / nap
e ey R 000y 600 | ,
Life span Safety
LFP Specific energy
| Elvarttoltésszam [N min. 15 000 min. 3000
ific
_ -30-40C -30-40C -20-40C o T
LTO (Lithium Titanate) LTO (Lithium Titanate)  LFP (Lithium Iron
Phosphate)
vagy vagy Life span Safety
vagy
NMC (Lithium Nickel NMC (Lithium Nickel o ; habirbai
NMC (Lithium Nickel
Manganese Cobalt Manganese Cobalt y Cobal NMC e
Oxide) Oxide) 0 gzganese obalt =
Xl e) Cost Specific
_ 20-40kWh 40-60kWh 150-180kWh power
70-80Wh/kg 70-80Wh/kg LFP: 90-120Wh/kg
NMC: 150-220Wh/kg ~ NMC: 150-220Wh/kg ~ NMC: 150-220Wh/kg {385 aoar Safety
20kWh/string 20kWh/string 30kWh/string
Performance
1-2 string / bus 2-3 string / bus 3-4 string / bus
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Okos troli toltes
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Belvarosi részeken a
muUemlék éplletek és a
varoskép javitasa miatt
célszer( lenne a
fels6vezeték mentes
szakaszok kialakitasa.

Trolibusz vonal hosszabbitasok
lehetségesek, ugy hogy nem kell az
infrastrukturat béviteni.
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Akkumulatoros és okos trolibusz =
[ | r r V r
hajtaslanc > 7y EARLRINE

Overvoltage
O . - AE CAN
protection [ DC / AC AC/DC AR
converter converter —e DICO
L ®
Transformer for
DC 420 - 900V potential separation A
DCAN system bus DCAN system bus
L 4

$ |+‘—0

ELFA Il inverter

DC 600 - 700V I 1
ELFA auxiliary |[ELFA aux. inverter

power supply
— for steering DC/AC | DC/DC
pump, brake
and A/C i l i l l
| ELFAVPM | compressor
D 3~AC 28VDC
1DB ‘
2022/24

optional

PEM
brake resistor

=
22 an
o () k=] drive shaft and axle
k"1 g [y
Za ~ AR
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Ejszakai toltés

Vehicle
Management

Unit

CANbus

Off Board

BMS power supply

Charger

2017.05.18.

RS485

0

RS485
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Energy cells:
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csoport)

kapacitas

Bemeneti fesziiltséqg
Kimeneti feszliltség
Komeneti teljesitmén

Kimeneti aram
Miik6dési homérséklet
tartomany

feszlltség

3x400V (-15%..+10%) 50Hz
540V - 700 DC

60kW

Max. 90A

-25..+50°C

leveg6
CAN 2.0

Dia: 6

LiFePO4 or NMC

- Integralt BMS rendszer
- Redundans rendszer (2+3

141kWh energiatarolo

- 600VDC névleges
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Napkozbeni toltés

Power cells:
®  The battery must be designed to accept an ultra-fast
charge

®  Ultra-fast charging only applies during the first charge
phase. The charge current should be lowered after the
battery reaches 70 percent state-of-charge (SoC).

B Allcells in the pack must be balanced and have ultra-
low resistance

®  Ultra-fast charging can only be done under very good
temperature management

LTO (Litium Titanat): can be charged and discharged at high
currents, but the energy density is low.

e All Electric

30% SOC
Charge Depletion

Time
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Elérhetéség:

Kovacs Laszlo
Termékmenedzser
laszlo.kovacs@evopro.hu

tum Charge &

Operating and growing your charging business

GBCHAPA?'*
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