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Emission factors….g/pkm
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Emission factors….g/pkm

EMEP/EEA air pollutant emission inventory guidebook

Not electric rail!
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Road transport
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Air transport
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Maritime transport

Tier 1

Tier 2

Tier 3
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Road transport

TIER 1

EF = � �� =  α�� 

Linear
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Emission factors….g/pkm

EMEP/EEA air pollutant emission inventory guidebook (prior CORINAIR)
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P#5 Find the yearly CO2 NOx and PM2.5 of a fleet of SOFLUSA for the Lisbon

–Barreiro-Lisbon rides.

Exercise
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Exercise

∼ 40 km/h
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Exercise

0.062 Ldiesel marine/pkm = 0.062*35 = 2.17 MJ/pkm

42 LHV MJ/kg * 0.84 kg/L

Consumo frota navios Soflusa: 221777 GJ
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Exercise

CO2?

221777 GJ

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

CO2 [g/Lcombustível] = 
��∗�

����	����
∗ �

kgCO2/kgfuel

=44n/(12n+2n) 

=3.14

gfuel/Lfuel

221777 *10^3 MJ *3.14 kgCO2/kgFuel/(42 MJ/kgFuel) = 

16580 Ton CO2 !!! 
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Exercise

Total emissions per year

Tier 1 emission factor

221777 *10^3MJ/42 MJ/kg = 5280 Ton maritime diesel fuelNOx = 78.5 kg/tonFuel

PM2.5 = 1.4 kg/tonFuel

NOx = 78.5 kg/tonFuel * 5280 tonFuel =  415 Ton/year

PM2.5 = 7.4 Ton/year

5 roundtrip flights 
32 ton NOx/year

6.5 ton PM2.5/year
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Exercise

Conclusions P#4 and P#5: Total emissions per year

Emissions/Fleet

Lisbon-Porto TAP SofLusa Lisboa-Barreiro

CO2 (ton/year) 19 000 16 580

NOx (ton/year) 32
415

PM2.5 (ton/year) 6.5 7.4
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Road vehicles
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REGULATIONS

www.dieselnet.com
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REGULATIONS
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Regulations

• Europe – Light-duty

Worldwide Harmonized Light Vehicles Test Procedure (WLTP)-Class 3 

P/Weight>34
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World scenario/Legislation

EU

Worldwide Harmonized Light Vehicles Test Cycle (WLT C)

WLTP-CO2 values only

September 
2017

September
2018

January 
2019

WLTP all new vehiclesWLTP/NEDC
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Regulations
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Regulations

European Stationary Cycle (ESC) European Load Response (ELR) engine tes

World Harmonized Stationary Cycle (WHSC)
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Regulations

World Harmonized Stationary Cycle (WHSC)
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Regulations

• Europe Heavy-duty

Worldwide Harmonized Heavy-duty Test Procedure (WLTP)-Class 3 

P/Weight>34
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Regulations

• Europe Heavy-duty
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Regulations



1st Semester 2017-2018 |  Sustainable Mobility

Carla Silva camsilva@fc.ul.pt

28

Regulations

• Japan light-duty

JC08
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Regulations
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Regulations

• US-Brasil

• Urban 

(55%)

• Extra Urban 

(45%)
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Regulations

• US - California
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Regulations

• Brasil - PROCONVE

2.11 g/km

1.06 g/km
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World scenario/Legislation

US EU    Japan
NEDC
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Driving cycle FTP75 NEDC 10*15 mode

Maximum speed (km/h) 91.2 120 70

Average speed (km/h) 34.1 33.6 22.7

Distance (km) 17.8 11.05 4.16

Time (s/min.) 2479/ 41.3 1180/19.7 660/11

Maximum acceleration (m/s2) 1.48 1.06 0.79

idle (s) 361 298 215
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World scenario/Legislation

EU

Índia
China

Turkey
Russia Switzerland

Thailand
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World scenario/Legislation

EU

Índia
China

Turkey
Russia Switzerland

Thailand

Worldwide Harmonized Light Vehicles Test Cycle (WLT C)
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World scenario/Legislation

EU

Índia
China

Turkey
Russia Switzerland

Thailand

Worldwide Harmonized Light Vehicles Test Cycle (WLT C)
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World scenario/Legislation

EU

Worldwide Harmonized Light Vehicles Test Cycle (WLT C)

WLTP-CO2 values only

September 
2017

September
2018

January 
2019

WLTP all new vehiclesWLTP/NEDC
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World scenario/Legislation

Worldwide Harmonized Light Vehicles Test Cycle (WLT C)

CD CS
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World scenario/Legislation

Worldwide Harmonized Light Vehicles Test Cycle (WLT C)
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World scenario/Legislation

PHEV or off vehicle charging hybrid electric vehicl e

SOC - STATE OF CHARGE
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Decreasing……SOx…..

Portugal

@ 1990-2013

LOCAL EMISSIONS
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H2 production in Portugal …2050

Porto and Sines 

refinery

Steam methane 

reforming

Energy

Emissions

~ 9-12 kg CO2eq/kg H2

~ 180 MJ/kg H2

Source:  

• Life cycle inventory analysis of hydrogen production by the steam-reforming process: comparison between vegetable oils and 

fossil fuels as feedstock;

• Hydrogen Production via Natural Gas Reforming Process – A Life Cycle Assessment  Approach

(efic. 68%)

~ 70 000 ton H2 production for transports in Portugal
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Contribution 

to the total 

Portugal

@ 2012

30% NOx

5% NMVOC

3.3% PM 2.5

3.1% PM 10

26% CO

PM (Ton)

LOCAL EMISSIONS
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Contribution 

to the total 

Portugal

@ 2012

30% NOx

5% NMVOC

3.3% PM 2.5

3.1% PM 10

26% CO

NOx (Ton)

LOCAL EMISSIONS

NH3 from H2….
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EMISSIONS

NOx control
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So far you learned…..

• Calculation energy soft/active modes MJ/pkm;

• Calculation energy motorized modes MJ/pkm

• Primary, final and useful energy efficiency;

• Fuel and technology matrices;

• Calculation of emissions g/pkm (Tier 1, Tier 2 and Tier 3);

• Standards for Road vehicles (used in COPERT).



Thanks




