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Class 1 — Public

Guidebook and COPERT v5.7 updates
Chapters 1.A.3.b/ Road Transport
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New elements in 2023

 Updated emission factors of Euro 6 CNG passenger cars
 Updated emission factors of Euro VI diesel & diesel hybrid buses
 Updated emission factors of non-exhaust emission factors

e Alternative HDVs classification based on REG EU 2017/2400

* Bug corrections in COPERTV5.7

* Planned updates for next year
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COPERT v5.7 vs v5.6.5

L L4
Ql e ropea ok
emisia e ,}



COPERT v5.7 vs v5.6.5

Estimated % change in V5.7
with same activity per vehicle

Pollutant Difference

Estimated % change in V5.7

change in total fleet
Pollutant Difference

F S

Ac -1.1% As -1.4%
BC L02% BC -0.2%
cd 120 cd -0.5%
CHa 1.0% CH4 -0.1%
o 0.1% co 0.6%
-~ EE— co2 0.1%
o 1% Cr -1.3%
= e Cu -1.3%
e 0.1% EC 0.1%
Hg 059% Hg 0.1%
N0 080 LC 0.0%

' N20 0.6%
L L NH3 0.0%
Ni -1.1% Ni 07%
L oo NMVOC 0.5%
NO 0.6% NO 0.5%
NO2 0.6% NO2 0.2%
NOx 0.6% NOx 0.4%
OM 0.0% oM -0.0%
Pb -1.1% Pb -1.5%
PM 10 -0.4% PM 10 -0.2%
PM 2.5 -0.3% PM 2.5 -0.1%
PM TSP -0.4% PM TSP 0.1%
Se -1.4% Se -0.7%
SO2 NaN S02 0.1%
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VOC -02% VOC 0.5% mate change mitigation g
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Revision of Euro 6 CNG passenger cars
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Vehicle measurements

e Vehicles

Categories: 2 passenger cars (Euro 6d-temp) G =T o §i
vl = S o N Y
Euro Standards: Euro 6d-temp L. 3
: . EWEER
Engine size: 1.0& 151 é * wien
* Measurements by
SN/
Laboratory and On-road cycles -
(conducted by Innovhub in Italy) v, o
e Pollutants measured

NOx, CO, VOC, SPN23, CH4 & EC RDE cycle in Milan (Low speed - High Speed)

European Environment Agency

oooooooooooooooooooooooooooo

European Topic Centre ==

Climate change mitigation ’/-)

6



SPN23 Emission Factor [#/km]

VOC Emission Factor [g/km]

Revised equations

® COPERT 5.6.5 @ COPERT 5.7
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Conclusions

Euro 6d-temp CNG Passenger Cars Vehicles affected by the last update

* Energy consumption shows the

for the entire speed range. Mini/ Small/
. Passenger Car Euro 6d-temp Medium/ Large-
e (CO, HC, NOX & SPN23 emissions SUV

Mini/ Small/
are lower than COPERTV5.6 for all N e S
speeds. Suv

e CH4 emissions are lower than
COPERTV5.6, in every mode.
Highest change is noticed in urban
mode.

Climate change mitigation
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Revision of Euro VI diesel & diesel hybrid buses
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Vehicle measurements

Vehicles

Category

Fuel

Euro Standard

Diesel

Diesel hybrid

QUARTIER DE
LA CHAPELLE

Le

19E ARR.

e-St.-Gervais

Romainville

PLACE DES nﬂx", L‘es e =
(et Belleville LA BOISS|
0L ARR BELLEVILLE /
2
Euro VI A/B Euro VI A/B ARTS ET METIERS EnOIy:ﬁﬁa\f:' L;;S!PT-CH!MINS
3EME ARRONDISSEMENT EORARS g ’,’m ‘:\‘QO-,‘\\
Number of vehicles 6 5 Heimey” il - g
JeParis Dowse -\ 8 g ?
. P Vs e Rue
Urban Buses Standard Urban Buses Diesel % ; i S
Segment . K e ey PLAINE LAGNY o
15-18t Hybrid § Perre ! 8
,\é’ ot Marie. 8 | |GRE-GARE .
; 3«):"»:( S AN 0 BEL-AIR NORD, Av(.;’o /
£ SALPETRIERE-AUSTERLITZ \ N Sght-Mande § Ivogo’ﬂ
* Measurements e .
On-road measurements in Paris Figure x: Road trip example
(conducted by AirParif)
* Pollutants measured:

NOx, CO, SPN23 & EC

European Environment Agency
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Euro VI diesel buses

Source ® COPERTv5.6 ® COPERTVS.7
Source ® COPERTv5.6 ® COPERTVS.7

25
0.6 .
o °
20 " _ e %,
E * E ‘e,
< ° & 04 ® e
2.15 ... ... g ‘ ... ........'
. .
w .'..""000000000"... ° ° ® e 000 ”®
10 L Y ° ° . ‘ 02 ] ° .
[ ] ° * . . .
° 10 20 30 40 50 60 70 10 20 30 40 50 60 70
Speed Speed
Source ® COPERTv5.6 ® COPERTVS5.7 Source ® COPERTv5.6 @ COPERTVS.7
2.0T .
Ty » ..
2 °e 15T o
o % " _ L .,
'E L] Y E ® L ]
~ L ® = L
> L I TP = 10T free,,
o ML e o S AL LY P °
o1 ° ® 00 0« z ® o 00 0 ¢
Z
= 3 “ 05T * .,
L ]
o ° & . b . L] ] ° . ® «
e ° ° ®
0 L. 0.0T
10 20 30 40 50 60 70 10 20 30 40 50 60 70
Speed Speed

CCONSCIOUS OF TRANSPORT'S IMPACT

. K ° European Environment Agency $v
m European Topic Centre
e I S I O Climate change mitigation ’/-)
11



Euro VI diesel hybrid buses
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Conclusions

Euro VI diesel buses Euro VI diesel hybrid buses

Vehicles affected by the last

Similar energy
consumption with
COPERTV5.6 in low speeds
but increased in high
speeds

CO, NOX & SPN23

Small increase of energy
consumption compared
to COPERTV5S.6, especially
in high speeds

CO emissions are higher
for low speeds than

update

Characteristics Diesel hybrid buses

Category

Segment

Buses

Diesel

Urban Buses

Euro VI A/B/C, Euro

Buses

Diesel Hybrid ~
Diesel

emissions are higher than COPERTVS.6 PRSI D/E D/
COPERTV5.6 for all speeds NOX and SPN23 emissions
are higher than
COPERTV5.6 across all
speeds
e o ° European Environment Agency
gamk !N gv!lg European Topic Centre
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Revision of non-exhaust emission factors
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COPERTV5.6

TSP base emission factors of PC [mg/km]

Powertrain Tyre Brake Road
‘& [} ICE 10.7 12.2 15.0
Hybrid 11.1 9.7 15.9
PHEV 11.2 6.6 16.1
BEV 11.6 3.4 16.9

No impact of vehicle weight among ICE vehicles

European Environment Agency
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COPERTV5.7 - Impact of Vehicle Weight

Non-exaust PM10 emissions - passenger cars

mBRAKE ®TYRE mROAD

Passenger cars - ICE - Large (v5.7) 14.0 7.1 8.7
Passenger cars - ICE - Medium (v5.7)
¢ Impact of vehicle weight Passenger cars - ICE - Small (v5.7)
Passenger cars - ICE - Mini (v5.7) X - W
e  WLTP brake cycle )
Passenger cars - ICE (v5.6)
 Low-Steel brake pads
Passenger cars - EV - Large (v5.7)
* Euro 7 targets for brake Passenger cars - EV - Medium (v5.7)
emissions of LDVs: Passenger cars - EV - Small (v5.7)
= 7 mg/km from 2025 Passenger cars - EV (v5.6) 3.4 7.0 8.4
= 3 mg/km from 2035 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

Non-exhaust PM10 emissions [mg/km]

e Beddows & Harrison, 2021
* Liuetal, 2021

e o ° European Environment Agency
. European Topic Centre
Wooetal 2022 SMISIA a5
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https://doi.org/10.1016/j.atmosenv.2020.117886
https://pubmed.ncbi.nlm.nih.gov/34273888/
https://www.mdpi.com/2073-4433/13/7/1121
https://www.sciencedirect.com/science/article/pii/S2590162121000216

Conclusions

Impact of vehicle weight on NEE

Differentiation of non-exhaust
emission factors based on vehicle
weight

No reliable data for HDVs

non-exhaust emission factors for
medium passenger cars same with
COPERTV5.6

Changes in mini, small, large
based on recent studies

Vehicles affected by the last update

Passenger Cars

Difference

Non-Exhaust emissions

Mini/ Small/ Large

[%]
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Alternative HDVs classification based on REG EU
2017/2400
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Alternative HDVs classification based on REG EU 2017/2400

HDTs groups based on REG EU 2017/2400 COPERT

Description of elements relevant to the classification in vehicle groups

=

TE Heavy-Duty Vehicles

't:.; Petrol >3,5¢

=
Rigid lorry >35-75 ) Diesel Rigid <=7,51
Rigid lorry (or tractor)** >75-10 1 . Diesel Rigid7,5-12t
Rigid lorry (or tractor)** >10-12 2 M a p p | ng ba Sed 0 n : . _g_
Rigid lorry (or tractor)** >12-16 3 Diesel Rigid12-14t
Rigid lorry >16 4 ° i Diesel Rigid 14-20t
figa o e : Regulation g
Rigid lorry >16 ayees Diesel Rigid 20 - 26 t
Tractor >16 sues * NRreported by EEA Diesel Rigid 26 -28¢
Rigid lorry >75-16 (6) Di | Rigid 28 - 32 t
FEEE = > . . . iese igi -
RS -r o * Chassis configuration —— ——

iese igi

Rigid lorry all weights 9 - -
Tractor all weights = ° GVW Diesel Articulated 14-20t
Rigid lorry all weights Qy*** Diesel Articulated 20- 28t
- all weights 10v*** Diesel Articulated 28-34 t
Rigid lorry all weights 11 Diesel Articulated 34 - 40 t
Tractor all weights 12 Di I Articulated 40 - 50
Rigid lorry all weights (13) 1es€ Iculated 40 - 50t
Tractor all weights (14) Diesel Articulated 50-60t

™ M, rigid lorry all weights (15)

Rigid lorry all weights 16

Rigid lorry all weights (17)

CCONSCIOUS OF TRANSPORT'S IMPACT

. K ° European Environment Agency sv
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https://www.eea.europa.eu/data-and-maps/data/co2-emission-hdv
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02017R2400-20230101

Allocation of VECTO HDTs groups to COPERT groups & vice versa

[ caegory | ruel |

Heawy Duty Trucks
Heavy Duty Trucks
Heavy Duty Trucks
Heavy Duty Trucks
Heavy Duty Trucks
Heavy Duty Trucks
Heavy Duty Trucks
Heavy Duty Trucks
Heavy Duty Trucks
Heavy Duty Trucks
Heavy Duty Trucks
Heavy Duty Trucks
Heawy Duty Trucks
Heavy Duty Trucks
Heawy Duty Trucks

Petrol
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel

GVW Segment
>3.5t
Rigid<=7,5t
Rigid 7.5 - 12t
Rigid 12 - 14t
Rigid 14 - 20t
Rigid 20 - 26
Rigid 26 - 26t
Rigid 26 - 321
Rigid > 321t
Aniculated 14 - 20
Articulated 20 - 25
Articulated 28 - 34
Aniculated 34 - 40
Articulated 40-50
Articulated S0 - 60

Avadable in COPERT

Category

Heawy Duty Trucks
Heawy Duty Trucks
Heavy Duty Trucks
Heawy Duty Trucks
Heawy Duty Trucks
Heavy Duty Trucks
Heawy Duty Trucks
Heawy Duty Trucks
Heawy Duty Trucks
Heavy Duty Trucks
Heawy Duty Trucks
Heawy Duty Trucks
Heawvy Duty Trucks
Heawy Duty Trucks
Heawy Duty Trucks

Fuel
Petrol
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel

GVW Segment
>3.5t
Rigid <=7.51
Rigid 7.5-12¢
Rigid 12 - 14t
Rigid 14 - 20t
Rigid 20 - 26t
Rigid 26 - 28t
Rigid 25 - 32t
Rigid >32t
Articulated 14 - 20
Ariculated 20 - 28
Articulated 28 - 34
Articulated 34 - 40
Articulated 40-50
Articulated S0 -60

%sales number inside the class

TOTAL

123

1002 100

2007 2007

3121 13327
2]

1002

200 " 2004

REG EU 2017/2400 groups = COPERT HDTs groups

4x2
12,031

6X2

32608 283107 [ 1 | e6.283 13613 2,377
| 4 | 5 | 6 |

100 1004 W00 100 100 1004 100 1004 1004

2007 2007~ 200% " 200 " 2004 2007 200 " 200

COPERT HDTs groups = REG EU 2017/2400 groups

| we | se | e |

| ¢ | 8 [ 9 | 0 | M | 12 | 13 |

G axled
EX6 82 BX BXEB 8 uactor

13wl ] [ | 3576

““-E-IE-

W00 100 100 1004 100 100 10034

200 " 200% 2004~ 200+~ 200x " 2004 200 " 2004

=i
anes | e | ee | o4 _[sxoexe]_vacto

9%sakes number irside the class

123 3121 13,327

00374 072 3.094 2794

Veh Groups in to be updated based on REG 2017/2400/EU
| 6 | ¢ | 8 [ 9 [ 10 | M |

32608 28307 ||| e6283 13613 2377
7.56% 65614 000+ 0.00< 000x 1536 3154 0.55%

12,031

-E.-I.-E--I.‘--I--l--l:. TOTAL
w3 [ | J3swe| | | | 431480
030 000% 000% 000% 083% 0.00% 0004 000 100.004
100.00%
100.00:4
100.00%
100.00%
100,00
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%]/,
100.00%
100.00:4




Conclusions

HDTs groups based on REG EU 2017/2400 Vehicles that can be classified in VECTO groups

Advantages:
e Do not replace existing HDTs’ classification system in COPERT SRl Technology Segment

e User can select the classification system for reporting emissions

o New|[lole]g?i8%Se]sd buttons of input structure/emissions of HDTs All All All
HDTs in groups based on REG EU 2017/2400

e User can easily update the default matrices (based on the latest

(25 Mapping HDVs to/from VECTO Groups [E=0 =l S5
data re pO rtEd by E EA) COPERT -> V... + & Undo | Redo A | Import | Bport -
. . . . Vehicle
e Do not lose any emissions during remapping E—— T m— . . . ; . ;
. b » {Heavy Duty Trucks : Petral ~ >3,5t COPERT -»Vecto 0,0285085356447576% 0,723324371929174% 3.08967154008686% 2.78831000278113% 7.55724483174191% 65.51300639658( ~
. Futu re extenslon to uSeS Heavy Duty Trucks Diesel Rigid <=7,5t COPERT - Vecto 100% 0% 0% 0% 0%
Heavy Duty Trucks Diesel Rigid 7,5- 12t COPERT - Vecto 0% 18.9749513618677% B81.0250486381323% 0% 0%
Heawvy Duty Trucks Diesel Rigid 12 - 14t COPERT - Vecto 0% 0% 0% 100% 0%
Heavy Duty Trucks Diesel Rigid 14-20t COPERT - Vecto 0% 0% 0% 35.54983226450968% ©64.4516773549032%
. - . Heavy Duty Trucks Diesel Rigid 20 - 26t COPERT - Vecto 0% 0% 0% 0% 86.3088718510405%
LI m Itatlons: Heavy Duty Trucks Diesel Rigid 26 - 28t COPERT -» Vecto 0% 0% 0% 0% 0%
. L. HeavyDutyTrucks Diessl  Rigid28-32t  COPERT->Vecto 0% 0% 0% 0% 0%
e Remapping based on limited EU data for NR Moy DuyTucs Do a6 COPERT Ve o o o o o
Heavy Duty Trucks Diesel Articulated 14 - 20t COPERT -> Vecto 0% 0% 0% 0% 0% 1
H M Heawvy Duty Trucks Diesel Articulated 20 - 28t COPERT -> Vecto 0% 0% 0% 0% 0% 92.90237078486.
* Only stock can be imported in VECTO groups e - - - - -
Heavy Duty Trucks Diesel Articulated 34 - 40 t COPERT - Vecto 0% 0% 0% 0% 0%
[ ] Not a” H DVS groups are regulated yet Heavy Duty Trucks Diesel Articulated 40 - 50 t COPERT -> Vecto 0% 0% 0% 0% 0%
‘ ,
e Default Matrices change each time new updated data are —_————
been extracted by the data published by EEA oK ‘ | Apply | ‘ Cancel |

reported by EEA

COPERT wiki e o ° European Environment Agency sv

- European Topic Centre
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02017R2400-20230101
https://copert.emisia.com/w/Mapping_HDVs_to/from_VECTO_groups#Parameters_.3E_Fuel_Effect

Bug corrections in COPERT v5.7
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Bug Corrections in COPERT v5.7

e Cold start ratio of diesel Euro 6 cars for NOX & CO forT<0°

e Cold start ratio of petrol-fueled cars and vans for VOC & CO and mean
urban speeds between 25-35 km/h

* Cold emissions of SPN23 for Euro 6 CNG passenger cars
e Software update issues e.g., removal of CO2 correction

e Cold emissions of CO, NOx, VOC for petrol and diesel cars and vans
(corrected in 5.6.5)

R European Environmen n
m European Topic Centre )
emisid Climate change mitigation 47,



Planned updates for next year
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Planned updates for next year

* Introduction of LNG & CNG heavy-duty trucks

 Update emission factors of petrol hybrid & PHEV passenger cars
 Update emission factors of CNG buses

 Update energy consumption factors of BEV

 Update brake emission factors

 Update emission factors for Euro 5 mopeds and motorcycles

e Revision of VOCs speciation

R European Environmen n
m European Topic Centre )
emisid Climate change mitigation 47,



Thank you for your attention!

For more information, please see COPERT wiki or contact us
via Contact | EMISIA SA

oooooooooooooooooooooooooooo


https://copert.emisia.com/w/Copert
https://www.emisia.com/contact/
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