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• Energy consumption by transport sector

ENERGY
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World CO2 emissions by sector in 2013 
Note: Also shows allocation of electricity and heat to end-use sectors. * Other includes agriculture/forestry, fishing, energy industries 

other than electricity and heat generation, and other emissions not specified elsewhere. 

Emissions
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Emissions

Shares within transport sector



1st Semester 2017-2018|  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt 7

Transports, local emissions

LOCAL EMISSIONS
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UK transport energy efficiency

Average values!!!!!
Should have standard 

deviation…. 
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Emissions
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Fleet impacts

Energy and Emission factors

MJ/pkm and g/pkm

Vehicle activity x Occupation x Factor x days/year  

km
e.g. 1.5 people/car e.g. 256 days/year

Emissions g/yearEnergy MJ/year
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HC, CO, NOx and PM

CO2 equivalent or GHG

Local

Global

Emissions
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Emissions

Why do we have emissions???

MOBILE COMBUSTION
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LOCAL EMISSIONS
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LOCAL EMISSIONS

PM2.5 and PM10
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Emissions

Why do we have emissions???

MOBILE COMBUSTION
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Emissions

Why do we have emissions???
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Emissions

1 toe = 41.868 GJ or 11.63 MWh

1 toe ~ 2.5 tCO2

Carbon - 83 to 87%

Hydrogen - 10 to 14%

Nitrogen - 0.1 to 2%

Oxygen - 0.05 to 1.5%

Sulfur - 0.05 to 6.0%

Metals - < 0.1%
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Emissions
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Emissions

MOBILE COMBUSTION

> 90%
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CO2 equivalent
Global

 

Refrigerante Fórmula 
química 

CO2eq 100 anos 

HFC-134a CH2FCF3  1430 
SF6 SF6 22800 
PFC CF4 7390 

HFC-134a ~ 3-5% of tailpipe CO2 or 6-8 g/km of CO2 eq

Emissions

Air conditioning
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CO2

Global

Tailpipe

CO2, N2O,  CH4

~ 0.3-3% of tailpipe CO2 

Emissions

CH4, N2O
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CO2 equivalent

CO2 eq [kg] = ∑ ((((GWP100∗Emissioni
 
[kg]) �

�

Intergovernmental Panel on Climate Change (IPCC)

Energy and Emissions
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Emissions
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Energy consumption….MJ/pkm

EMEP/EEA air pollutant emission inventory guidebook
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Energy consumption….MJ/pkm

EMEP/EEA air pollutant emission inventory guidebook

Not electric rail!
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Road transport
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Air transport

Ground Supporting Equipment
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Energy consumption….MJ/pkm

EMEP/EEA air pollutant emission inventory guidebook
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Air transport
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Energy consumption….MJ/pkm

EMEP/EEA air pollutant emission inventory guidebook (prior CORINAIR)

Total emissions = LTO emissions +cruise emissions
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P#4 Find the CO2 NOx and PM2.5 of a fleet of TAP aircraft for the Lisbon –

Porto-Lisbon rides.

Exercise
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Exercise

CO2, NOx and PM2.5?

A320-214 190 nautic miles

Max weight 16600 ton

Fuel 1657 kg (Lisbon-Porto)

jet fuel (35.2 MJ/l) 

162 passengers capacity

engine efficiency: 0.25

Vaverage=200 km/h

5 roundtrip flights
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Exercise

CO2?

5 roundtrip flights 5*2*1657 = 16 570 kg jet fuel/day

CnH2n ���	
� +  0.21
� + 0.79�� → ��
� + ���
 + 0.79 ∗ ��

CO2 [g/Lcombustível] = 
��∗�

����	����
∗ �

kgCO2/kgfuel

=44n/(12n+2n) 

=3.14

gfuel/Lfuel

5 roundtrip flights 5*2*1657 *3.14= 52 ton CO2/day 19 000 ton CO2/year
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Exercise
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Exercise
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Exercise

Total emissions per aircraft = LTO emissions + cruise emissions

816.2 kg jet fuel 1657 – 816.2 = 840.8 kg jet fuel

NOx = 0.1 kg

PM2.5 = 1.6 kg NOx = 10.3 kg/tonjet*0.8408 tonjet = 8.660 kg 

PM2.5 = 0.2 kg/tonjet*0.8408 tonjet = 0.168 kg

5 roundtrip flights NOx = 10* (0.1 kg+8.660 kg) = 87.6 kg/day    

PM2.5 = 10*(1.6 kg+0.168 kg) = 17.7 kg/day

5 roundtrip flights 
32 ton NOx/year

6.5 ton PM2.5/year



Thanks




