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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



1st Semester 2017-2018|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt
8

Community 10 people

VCA/standard Tier 1 EEA Tier 2 EEA Tier 3 EEA 
(COPERT)

MJ/year 12052 16957 12338

TonCO2/year 0.619 1.245 0.91

kgNOx/year 0.3 4.5 2.75

kgPM/year 0.01 0.23 0.018

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/


1st Semester 2017-2018|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt

11

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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Tier 3 emissions factors

Diesel cold emissions
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Copert

Sensitivity analysis examples

Cold emissions:

β is the fraction of km driven in cold mode

ltrip is …. This will be applied to the
all km of the year, and then
extra emissions/fuel 
consumption….
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Copert

Sensitivity analysis examples

Cold emissions:

ltrip is country's average Trip Length in km 
and Trip Duration in hours.
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Tier 3 emissions factors

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



1st Semester 2017-2018|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt 21

Copert



1st Semester 2017-2018|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt 22

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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Copert
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Copert
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Copert

Non wizard
mode…..
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Copert

Wizard mode 12 info to go…..

Only road
transportation tailpipe
emissions and
evaporative….
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Copert

https://www.tempo.pt/lisboa-sactual.htm

Metereological
station(s) of the
local
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Copert
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Copert
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Copert

Energy matrix for the region
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Copert

Sensitivity analysis examples

Evaporative losses:
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Copert

Sensitivity analysis examples
Europe limits:

Depends on the
country:
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Copert

Sensitivity analysis examples
Evaporative losses:

Depends on the
country:
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Copert
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Copert



1st Semester 2017-2018|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt 36

Copert
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Copert

km/year for each
vehicle (2*2*5*48 
for the community
10 people)

mean distance traveled by 
each vehicle of a specific 
technology level since the 
introduction in the market 
(assuming new vehicles) 

calculated consumption to match the statistical
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Copert

Assuming 100% peak urban……
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Copert

Choose energy consumption (final energy consumption) or
emission

Passenger cars: 14800 MJ for 6 people

Bus: 156500 MJ for 40 people allocated to only 2 people, 
7800 MJ 

Total: 22625 MJ/year
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Copert

Passenger cars: 1.0852 Ton for 6 people

Bus: 1.163 Ton for 40 people allocated to only 2 people, 
0.05815Ton

Total: 1.2 Ton/year

CO2

Cold emissions 6% of total
Urban peak 100% of total
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Copert

Passenger cars: 0.0014 Ton for 6 people

Bus: 0.0007 Ton for 40 people allocated to only 2 people, 
0.00035Ton

Total: 0.00147 Ton/year

NOx

Cold emissions 71% of total
Urban peak 100% of total
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Copert

Passenger cars: 0.0002 Ton for 6 people

Bus: 0.0001 Ton for 40 people allocated to only 2 people, 0.000005 Ton

Total: 0.00021 Ton/year
Cold emissions 0 % of total
Urban peak 100% of total

PM2.5
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Community 10 people

Surveys, energ. & emissions 

VCA/standard Tier 1 EEA Tier 2 EEA Tier 3 EEA 
(COPERT)

MJ/year 12052 16957 12338 22625

TonCO2/year 0.619 1.245 0.91 1.2

kgNOx/year 0.3 4.5 2.75 1.47

kgPM/year 0.01 0.23 0.018 0.21
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Copert

Sensitivity analysis examples

Degradation:

Average speed:

A/C on:

Evaporative losses:

Biodiesel/etanol blend:

Not on wizard mode…
Once all fleet stock 
and activity data ok,  
lets play…..
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Copert

Sensitivity analysis examples

Biodiesel blend:

http://apambiente.pt/_zdata/DPAAC/INERPA/IIR_global_20140325.pdf

http://apambiente.pt/_zdata/DPAAC/INERPA/IIR_global_20140325.pdf
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Copert

Sensitivity analysis examples

Biodiesel blend:

http://apambiente.pt/_zdata/DPAAC/INERPA/IIR_global_20140325.pdf

http://apambiente.pt/_zdata/DPAAC/INERPA/IIR_global_20140325.pdf
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Copert

Fatty acid methyl esters (FAME) are a 
type of fatty acid ester that are 
derived by transesterification
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Copert

Ethyl tert-butyl ether (ETBE) is 
commonly used as an oxygenate 
gasoline additive



1ºSemestre 2018-2019|  Mobilidade Sustentável

Carla Silva camsilva@fc.ul.pt 49

You learned….

• Tier 3 EEA COPERT V application to a community of 10 people;



Obrigado




