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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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Emissions g/km
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Emissions g/km
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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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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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Sensitivity analysis

Surveys, energ. & emissions 

• Cold start impact (Ltrip 5 km ….β parameter)
• Humidity impact if A/C effect on or off (RHaverage 100%)
• Mileage degradation (car 100 000 km

bus 500000 km)
• FAME % (biodiesel)
• Road slope?
• Bus Load?



1st Semester 2017-2018|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt

13

Surveys, energ. & emissions 

Fossil Bio Fuel 
[TJ] Category Fuel Segment Euro Standard Total [t]

Fossil Petrol Passenger Cars Petrol Small
Euro 6 2017-
2019 0.007682

Fossil Diesel Passenger Cars Diesel Small
Euro 6 2017-
2019 0.006533

Fossil Diesel Buses Diesel

Urban Buses 
Standard 15 -
18 t Euro VI 0.01461

Bio Diesel Passenger Cars Diesel Small
Euro 6 2017-
2019 0.000455

Bio Diesel Buses Diesel

Urban Buses 
Standard 15 -
18 t Euro VI 0.001018

Bio Ethanol Passenger Cars Petrol Small
Euro 6 2017-
2019 0.000282
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Surveys, energ. & emissions 

Emission Category Fuel Segment
Euro 

Standard NOx
Urban Off 
Peak [t]

Urban Peak 
[t] Rural [t] Highway [t] Total [t]

Hot
Passenger 
Cars Petrol Small

Euro 6 
2017-2019 NOx 0 0.000121 0 0 0.000121

Hot
Passenger 
Cars Diesel Small

Euro 6 
2017-2019 NOx 0 0.001221 0 0 0.001221

Hot Buses Diesel

Urban 
Buses 
Standard 15 
- 18 t Euro VI NOx 0 0.000681 0 0 0.000681

Cold
Passenger 
Cars Petrol Small

Euro 6 
2017-2019 NOx 0 6.23E-05 0 6.23E-05

Cold
Passenger 
Cars Diesel Small

Euro 6 
2017-2019 NOx 0 2.3E-05 0 2.3E-05
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Surveys, energ. & emissions 

Emission Category Fuel Segment
Euro 

Standard PM 2.5
Urban Off 
Peak [t]

Urban Peak 
[t] Rural [t]

Highway 
[t] Total [t]

Hot
Passenger 
Cars Petrol Small

Euro 6 
2017-2019 PM 2.5 0 5.33E-06 0 0 5.33E-06

Hot
Passenger 
Cars Diesel Small

Euro 6 
2017-2019 PM 2.5 0 5.87E-06 0 0 5.87E-06

Hot Buses Diesel

Urban 
Buses 
Standard 
15 - 18 t Euro VI PM 2.5 0 8.11E-06 0 0 8.11E-06

Cold
Passenger 
Cars Diesel Small

Euro 6 
2017-2019 PM 2.5 0 5.45E-07 0 5.45E-07

Non Exhaust
Passenger 
Cars Petrol Small

Euro 6 
2017-2019 PM 2.5 0 4.37E-05 0 0 4.37E-05

Non Exhaust
Passenger 
Cars Diesel Small

Euro 6 
2017-2019 PM 2.5 0 4.37E-05 0 0 4.37E-05

Non Exhaust Buses Diesel

Urban 
Buses 
Standard 
15 - 18 t Euro VI PM 2.5 0 5.28E-05 0 0 5.28E-05
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Surveys, energ. & emissions 

Cold emissions represent in passenger cars

0.0001/0.0014*100% = 7% NOx

0.0009/0.015*100% = 6% EC
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Surveys, energ. & emissions 
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Surveys, energ. & emissions 

• Average Daily Commuting Time, European and North 
American Countries, 2005 (in minutes)

Portugal 5.07 km 2014
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Surveys, energ. & emissions 

• 2012 china



1st Semester 2017-2018|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt

20

Surveys, energ. & emissions 

• 12 km 0.25 h changed to 
Ltrip 5 km ….0.25 h 

Emission Category Fuel Segment
Euro 

Standard NOx
Urban Off 
Peak [t]

Urban Peak 
[t] Rural [t] Highway [t] Total [t]

Hot
Passenger 
Cars Petrol Small

Euro 6 2017-
2019 NOx 0 0.000121 0 0 0.000121

Hot
Passenger 
Cars Diesel Small

Euro 6 2017-
2019 NOx 0 0.001221 0 0 0.001221

Hot Buses Diesel

Urban Buses 
Standard 15 
- 18 t Euro VI NOx 0 0.000681 0 0 0.000681

Cold
Passenger 
Cars Petrol Small

Euro 6 2017-
2019 NOx 0 9.47E-05 0 9.47E-05

Cold
Passenger 
Cars Diesel Small

Euro 6 2017-
2019 NOx 0 3.49E-05 0 3.49E-05

Emission Category Fuel Segment
Euro 

Standard NOx
Urban Off 
Peak [t]

Urban Peak 
[t] Rural [t] Highway [t] Total [t]

Hot
Passenger 
Cars Petrol Small

Euro 6 2017-
2019 NOx 0 0.000121 0 0 0.000121

Hot
Passenger 
Cars Diesel Small

Euro 6 2017-
2019 NOx 0 0.001221 0 0 0.001221

Hot Buses Diesel

Urban Buses 
Standard 15 
- 18 t Euro VI NOx 0 0.000681 0 0 0.000681

Cold
Passenger 
Cars Petrol Small

Euro 6 2017-
2019 NOx 0 6.23E-05 0 6.23E-05

Cold
Passenger 
Cars Diesel Small

Euro 6 2017-
2019 NOx 0 2.3E-05 0 2.3E-05

Cold start impact β parameter

5 km ….0.25 h
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Surveys, energ. & emissions 

• 12 km 0.25 h changed to 
Ltrip 5 km ….0.5 h the time is not importante…only distance

Emission Category Fuel Segment
Euro 

Standard NOx
Urban Off 
Peak [t]

Urban Peak 
[t] Rural [t] Highway [t] Total [t]

Hot
Passenger 
Cars Petrol Small

Euro 6 2017-
2019 NOx 0 0.000121 0 0 0.000121

Hot
Passenger 
Cars Diesel Small

Euro 6 2017-
2019 NOx 0 0.001221 0 0 0.001221

Hot Buses Diesel

Urban Buses 
Standard 15 
- 18 t Euro VI NOx 0 0.000681 0 0 0.000681

Cold
Passenger 
Cars Petrol Small

Euro 6 2017-
2019 NOx 0 9.47E-05 0 9.47E-05

Cold
Passenger 
Cars Diesel Small

Euro 6 2017-
2019 NOx 0 3.49E-05 0 3.49E-05

Emission Category Fuel Segment
Euro 

Standard NOx
Urban Off 
Peak [t]

Urban Peak 
[t] Rural [t] Highway [t] Total [t]

Hot
Passenger 
Cars Petrol Small

Euro 6 2017-
2019 NOx 0 0.000121 0 0 0.000121

Hot
Passenger 
Cars Diesel Small

Euro 6 2017-
2019 NOx 0 0.001221 0 0 0.001221

Hot Buses Diesel

Urban Buses 
Standard 15 
- 18 t Euro VI NOx 0 0.000681 0 0 0.000681

Cold
Passenger 
Cars Petrol Small

Euro 6 2017-
2019 NOx 0 6.23E-05 0 6.23E-05

Cold
Passenger 
Cars Diesel Small

Euro 6 2017-
2019 NOx 0 2.3E-05 0 2.3E-05

Cold start impact β parameter

5 km ….0.5 h
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Surveys, energ. & emissions 

Cold start impact β parameter

5 km ….0.25 h
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Surveys, energ. & emissions 

Cold start impact β parameter

12 km ….0.25 h
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Sensitivity analysis

Surveys, energ. & emissions 

• Cold start impact (Ltrip 5 km ….β parameter)
• Humidity impact if A/C effect on or off (RHaverage 100%)
• Mileage degradation (car 100 000 km

bus 500000 km)
• FAME % (biodiesel)
• Road slope?
• Bus Load?
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Sensitivity analysis

Surveys, energ. & emissions 

• Humidity impact if A/C effect on or off (RHaverage 100%)

A/C off
RH change from 50% to 100%

No effect!!!!
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Sensitivity analysis

Surveys, energ. & emissions 

• Humidity impact if A/C effect on or off (RHaverage 50%)

A/C on
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Sensitivity analysis

Surveys, energ. & emissions 

• Humidity impact if A/C effect on or off (RHaverage 100%)

A/C on

Fossil Bio Fuel 
[TJ] Category Fuel Segment Euro Standard Total [t]

Fossil Petrol Passenger Cars Petrol Small Euro 6 2017-2019 0.008685

Fossil Diesel Passenger Cars Diesel Small Euro 6 2017-2019 0.007026

Fossil Diesel Buses Diesel
Urban Buses 
Standard 15 - 18 t Euro VI 0.01461

Bio Diesel Passenger Cars Diesel Small Euro 6 2017-2019 0.00049

Bio Diesel Buses Diesel
Urban Buses 
Standard 15 - 18 t Euro VI 0.001018

Bio Ethanol Passenger Cars Petrol Small Euro 6 2017-2019 0.000318
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Sensitivity analysis

Surveys, energ. & emissions 

A/C on represent in passenger cars

6% increase EC and CO2

No effect on pollutant emissions NOx and PM
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Sensitivity analysis

Surveys, energ. & emissions 

• Cold start impact (Ltrip 5 km ….β parameter)
• Humidity impact if A/C effect on or off (RHaverage 100%)
• Mileage degradation (car 100 000 km

bus 500000 km)
• FAME % (biodiesel)
• Road slope?
• Bus Load?
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Sensitivity analysis

Surveys, energ. & emissions 

• Mileage degradation (car 100 000 km
bus 500000 km)
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Sensitivity analysis

Surveys, energ. & emissions 

• Mileage degradation (car 100 000 km; bus 500000 km)

Only for gas vehicles – catalytic converter ageing – affects only
NOx, VOC, CO
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Sensitivity analysis

Surveys, energ. & emissions 

• Mileage degradation (car 100 000 km; bus 500000 km)

No effect observed because only euro 6 vehicles
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Sensitivity analysis

Surveys, energ. & emissions 

• Mileage degradation
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Sensitivity analysis

Surveys, energ. & emissions 
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Sensitivity analysis

Surveys, energ. & emissions 
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Sensitivity analysis

Surveys, energ. & emissions 

• Mileage degradation

emissions do not further degrade above 120 000 km for Euro 
1 and Euro 2 vehicles, and above 160 000 km for Euro 3 and 
on vehicles
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Sensitivity analysis

Surveys, energ. & emissions 

• Blend
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Sensitivity analysis

Surveys, energ. & emissions 

• Load and slope
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FCUL survey testing….

Universe of study…. Check the survey



1st Semester 2017-2018|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt 40

FCUL survey testing….

Energy matrix for the Lisbon city …check the survey
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FCUL survey testing….

Motorization índex Lisbon city and AML – check the survey

#cars/1000 people
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FCUL survey testing….
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FCUL survey testing….

https://www.cbinsights.com/research/transpo
rtation-service-smart-commuting/ 2013

https://www.cbinsights.com/research/transportation-service-smart-commuting/
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FCUL survey ….
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FCUL survey ….



Obrigado




