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Energy and emissions

Home                   Work/ University  

Commuting by motorized or soft modes

on a regular basis

Emissions

Energy
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Emissions g/km

EMEP/EEA air pollutant emission inventory guidebook
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EMEP/EEA air pollutant emission inventory guidebook

Not electric rail!

Emissions g/km
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Emissions g/km
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Road transport/Tier 1 

Tier 1

First estimation (low accuracy) emissions proportional to fuel consumption

EF = Emission Factor (g/km) = function (fuel consumption)

g/km = g/kg*kg/km
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Road transport/Tier 1 

First estimation (high uncertainty) emissions proportional to fuel consumption
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Road transport/Tier 1 

First estimation (high uncertainty) emissions proportional to fuel consumption
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Road transport/Tier 1 

First estimation (high uncertainty) emissions proportional to fuel consumption
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Surveys, energy & emissions

Exercise4: Take the exercise 2 community of 10 people (they get richer…). They now 
prefer car. What would be the yearly impact in biogenic and non-biogenic final 
energy consumption and CO2, NOx and PM if:

One-way trip

Weekday:  20% walk 2 km; 20% bus 2 km; 60% car 2 km

i) Conventional ICE technology
ii) Electric based technology
iii) Hydrogen based technology
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Surveys, energ. & emissions 

Travel to work by transport mode (km basis)

100% = 60 km/week

9600 pkm year
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25%

75%
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Surveys, energ. & emissions 

MJ/year, mostly from combustion

12051 MJ/year

Renault clio standard 
VCA-Vehicle 
certification agency
Sust.report Carris

EEA Tier 1
16822 MJ/year

Biogenic versus 
combustion
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CO2, NOx and PM2.5 (ton/year)

Surveys, energ. & emissions 

0.88 ton CO2/year

0.005 ton NOx/year

0.00019 ton PM/year 
(including PM2.5)

26%

74%
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Community 10 people

Surveys, energ. & emissions 

VCA/standard Tier 1 EEA

MJ/year 12052 16957

TonCO2/year 0.619 1.245

kgNOx/year 0.3 4.5

kgPM/year 0.01 0.23
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Tier 2 

Surveys, energ. & emissions 

EF = Emission Factor (g/km) = function (distance 
travelled and vehicle category & technology)
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Surveys, energ. & emissions 
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Surveys, energ. & emissions 
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Tier 2

Surveys, energ. & emissions 
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Tier 2

Surveys, energ. & emissions 
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Tier 2

Surveys, energ. & emissions 
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Tier 2

Surveys, energ. & emissions 



1st Semester 2017-2018|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt

24

Tier 2

Surveys, energ. & emissions 
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Tier 2

Surveys, energ. & emissions 
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Tier 2

Surveys, energ. & emissions 
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Surveys, energ. & emissions 

VCA/standard Tier 1 EEA Tier 2 EEA Tier 3 EEA

NOx/year

PM/year

Tier 3…should be more accurate
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Surveys, energ. & emissions 

Tier 3…should be more accurate
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Tier 3

Surveys, energ. & emissions 

https://www.emisia.com/utilities/copert/download/

https://www.emisia.com/utilities/copert/download/
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Tier 3

Surveys, energ. & emissions 

https://www.emisia.com/utilities/copert/download/

https://www.emisia.com/utilities/copert/download/
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Tier 3

Surveys, energ. & emissions 

https://www.emisia.com/utilities/copert/download/

ETOTAL = EHOT + ECOLD + EEVAP

ETOTAL = EURBAN + ERURAL + EHIGHWAY

Divided in…..

https://www.emisia.com/utilities/copert/download/
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Tier 3

Surveys, energ. & emissions 

https://www.emisia.com/utilities/copert/download/

EHOT=function (average speed in km/h)

https://www.emisia.com/utilities/copert/download/
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Exercise

Tier 3 emissions factors

Diesel cold emissions
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Exercise

Tier 3 emissions factors

Diesel cold emissions
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Exercise

FChot (g/km)= ( a + c × V + e × V²)/(1 + b × V + d × V²)
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Exercise

FChot (g/km)= (a + c × V + e × V²)/(1 + b × V + d × V²) + f/V
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Copert
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Copert

EF = Emission Factor (g/km) = f(vehicle category & 
standard, average speed, ambient temperature, 
A/C, Road slope, load)

Minimum  60-70 km/h

EF/FC
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You learned….

• European Environmental Agency Tier 2 approach;

• Discussing VCA(standards) vs Tier 1 EEA vs Tier 2 EEA;

• Introduction to Tier 3 EEA COPERT V;

• Precision vs accuracy.



Obrigado




