


Eng Energy & Environment



Environmental 

Impact & LCA



Carla Silva camsilva@fc.ul.pt 4

CHALENDGE #2

Pedro Pinto
Departamento Técnico

27 de Setembro (terça-feira) 14h40 e as 15h40 
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CHALENDGE #2

Paulo Silva
Departamento Logistica

11 de Outubro (terça-feira) 14h40 as 15h40 
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CHALENDGE #2

8 de Novembro (terça-feira) 14h40 as 15h40 
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LCA
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LCA
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LCA – Life Cycle Assessment
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LCA framework

Source: ISO 14040
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ELV – End-of-Life Vehicle

Goal & Scope:

Evaluate mass recovery rates, 
energy consumption (fossil and 
renewable) and CO2eq emissions to 
the atmosphere of managing an ELV
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ELV – End-of-Life Vehicle

https://ec.europa.eu/environment/pdf/waste/study/final_report.pdf

https://ec.europa.eu/environment/pdf/waste/study/final_report.pdf


Carla Silva camsilva@fc.ul.pt 13

ELV – End-of-Life Vehicle

Functional Unit (FU):

1 ton ELV

Results are expressed by 1 ton ELV
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ELV – End-of-Life Vehicle

INVENTORY

DATA INTENSIVE

Mass flows;
Energy flows.
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ELV – End-of-Life Vehicle

Chalendge #3

kWhelectricity/1000 kg ELV ??

MJfuel/1000 kg ELV??

MJheat/1000 kg ELV

With and without ASR incineration

Fossil fuel: 35 MJ/L – 38 MJ/L
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CO2eq emission factors - Electricity
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CO2eq emission factors – Electricity
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CO2eq emission factors – Natural gas

56.1 gCO2/MJ

Direct combustion
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CO2eq emission factors - Diesel

73.2 gCO2/MJ
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CO2eq emission factors – Kerosene (jet fuel)

74 gCO2/MJ
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CO2eq– Electricity & Heat ASR incineration

ASR sorting

249.6kg ASR

Metals
33.2 kg

67.8 kWh

10.4 L

67.5 kg (621 MJ)

169.9 kg (4372 MJ)

Incineration

Air emissions (372 kg CO2 et al)

Air
Air

Slag (45.6 kg)

Heat (3245 MJ  = 65%)

Electricity (138.7 kWh  = 10%)
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CO2eq– Electricity & Heat ASR incineration

Energy Allocation 

Heat – 3245/(3245+138.7*3.6)*372/3245

100 gCO2/MJ

Electricity –
138.7*3.6/(3245+138.7*3.6)*372/138.7   

358 gCO2/kWh

Allocation outputs



Carla Silva camsilva@fc.ul.pt 23

CO2eq– Electricity & Heat 

Energy Allocation 
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CO2eq– Electricity & Heat ASR incineration

Energy Allocation 
Heat –
3245/0.65/(3245/0.65+138.7*3.6/0.1)*372/3245

57.3 gCO2/MJ

Electricity –
138.7*3.6/0.1/(3245/0.65+138.7*3.6/0.1)*372/138.7   

1341 gCO2/kWh

Allocation inputs
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ELV – End-of-Life Vehicle

EMISSIONS IN THE ATMOSPHERE

It is necessary to keep in mind that we
are not reporting the environmental impacts water and soil pollution 
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Challenge #4

1. Use the electricity, diesel, kerosene, incineration emission factors 
to estimate the carbon footprint of ELV processing with and 
without ASR incineration (use allocation to the outputs);

2. Identify the process with higher carbon footprint;

3. Give the final values of gCO2eq/1000 ELV for 2015,2020 and 2050, 
from the point of view of climate change do you think we should 
do ASR incineration??.

DELIVER until 25 November 



Thanks




