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* |LCAof internal Goal and scope of LCA of alternative fuels

combustion engine
vehicles (ICEVs)

« Comparative analyzes of the environmental impacts

® LCA of battery of internal combustion engine vehicles (ICEVS), versus
electric venhicles
(BEVS) battery electric vehicles (BEVs) by taking the life cycle
of these cars into account.
® LCA of fuel cell * For this purpose, carbon footprint and water footprint
electric vehicles
(FCEVs) of these vehicles was analysed.

* Comparative LCA of e |LCA of alternative fuels was carried out on the

petrol ICEVS, diesel example of different energy mix
ICEVS and BEVS -
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Assumptions of LCA

System boundaries for the life cycle of BEVs and ICEVs
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* brakes : _
. road Battery disposal
* tyres
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[ ICEV- petrol ——
: Vehicle disposal
Air emissions from
*| combustion of fuels
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=~> ALIFEca Methodology and assumpions of LCA for

vehicles
The environmental footprints assessment Main energy sources

was conducted using the SimaPro

== Nhuclear energy

software with the Ecoinvent database.

_nuclearenergy
mgeoal
The functional unit for vehicles was = naturalgas |
defined as 100 km. o crudeoil ]
The system boundaries for BEVs included gm biomass
the cycles of an electric passenger car — G LTS
service life and battery charging, taking — I G
into account the trends in the electricity = solarpower
supply for battery charging purposes  The computational model of LCA cover analysis for
between 2015 and 2050. individual electricity sources.
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Poland

BEVPL2020
100 %

0,612 kg 0,262 kg 71,6 MJ

Passenger car, Battery, Li-ion EV Electricity2020 PL
17,6 % 591 % 72,6 %

Determinants of the carbon footprint of
BEVs

Chgy = (EFES 1-8 * SEs 1—3) * Egy

Computational model of carbon
footprint
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0,612 kg
Passenger car,

16,5 %

Environmental footprints of BEVS |

1E5 m
BEV PL 2020

100 %

0,262 kg
Battery, Li-ion

7,19 %

71,6 MJ
Electricity 2020

73,1 %

Determinants of the water footprint of

BEVS

Wkgy = (WFES 1-8 * Sgs 1—5) * Egy

Computational model of water

footprint
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= aLIFEca Results of LCA for FCEVs

GHG emissions from FCEV life cycle [g CO2 eq/km]

Hydrogen from electrolysis - wind

. power

Hydrogen Fuel Cell Vehicle

LIFE CYCLE GREENHOUSE GAS EMISSIONS

o

Hydrogen from biomass gasification

Hydrogen from steam methane
reforming

Hydrogen from coal gasification with
CCS

Hydrogen from coal gasification
without CCS

Hydrogen from coke oven gas with
CCS

Hydrogen from coke oven gas without
CCS
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~ Carbon footprint of petrol ICEVs, diesel ICEVs,
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=» ALIFECa Wwater footprint of petrol ICEVs, diesel ICEVs and
BEVS
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—> QLIFE Conclusions

Environmental tfootprints proposed are usetul tools
which can serve the purpose of decision making ftor
the assessment of transport sustainability anao

circular economy in transport accorcy

cycle approach.
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