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Class 1 — Public

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

* Revision of Euro 6 CNG passenger cars

* Revision of Euro VI diesel & diesel hybrid buses

e Revision of non-exhaust emission factors

* Bug corrections in COPERTV5.6.5 for NOx, CO, VOC cold emissions
 HDVs classification based on REG EU 2017/2400

* Planned updates for next year
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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
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SPN23 Emission Factor [#/km]

VOC Emission Factor [g/km]

Revised equations
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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-
* CO, HC, NOX & SPN23 emissions - SUV

Mini/ Small/
are lower than COPERTV5.6 for all NG Furo 6d Medium/ Large-
speeds. SUV

e CH4 emissions are lower than
COPERTVS5.6, 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

Ca tegory QUARTIERDE T Le Re St-Gervais D“,Romainville
- \ Les Lilas o)
PLACE DES FETES g
Fuel Diesel Diesel hybrid ¢ Belivite : L BOss
'
108 ARR BELLEVILLE
2
Euro Standard Euro VI A/B Euro VI A/B Y S 9"°'y.’ﬁ§i‘!. Les SePT-cHEMiNS
S o &
3EME ARRONDISSEMENT P 2 ” RS Qo
Number of vehicles 6 5 e | b it g
e Paris e\ ¥ e
. e la & 2 Rue
Urban Buses Standard Urban Buses Diesel < N 4 ' sosiLLoT
Segment . K e ey PLAINE LAGNY o
15-181t Hybrid 3 “Prerre
,\é’ ot Marie ALIGRE-GARE
; b?»"& o:ucm BEL-AIR NORD/ Av(.;’ £
é M lm‘g:nl ("’d, e,
SALPETRIERE-AUSTERLITZ Sght-Mande go”'
e Measurements et .
On-road measurements in Paris Figure x: Road trip example
(conducted by AirParif)
e Pollutants measured:

NOx, CO, SPN23 & EC
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Euro VI diesel buses
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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 COPERTV5.6, especially
in high speeds

CO emissions are higher
for low speeds than

update

Characteristics Diesel hybrid buses

Category

Segment

Buses

Diesel

Urban Buses Standard
15-18t

Euro VI A/B/C, Euro

Buses

Diesel Hybrid ~
Diesel

emissions are higher than COPERTVS.6 FHISSEIEE D/E D/E
COPERTVS5.6 for all speeds NOX and SPN23 emissions
are higher than
COPERTV5.6 across all
speeds
e o ° European Environment Agency
?m I!:Dk !N S§T! "9 European Topic Centre
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Revision of non-exhaust emission factors
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Current state — 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)
e 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)
e 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
Woo et al, 2022 eMISIA i
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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
COPERTV5S.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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Bug corrections in COPERT v5.6.5 (coming soon)
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COPERT v5.6.5 — Debugging of cold emissions

Euro Standards: Euro 6

Pollutants: Passenger Cars and Light Commercial Vehicles
oE Fuels: Petrol, Diesel
Initial eql.;ations PO”Uta nts: NOX, CO, VOC
S :
R e Calculation of cold start emissions (overemissions)
ig Data on road transport Guldebook form
Big t
P n N Ecolp =B X bc X N x M x ehot x (gcold / ghot . 1)
where,
PASSENGER CAR - B ; fraction of mileage driven in cold engine
MEASUREMENTS bc ; beta-reduction factor
Euro 6d  m Euro 6d-temp N ; number of vehicles (stock)
GASOLINE I — M : mileage per vehicle
OIESEL - ehot ; hot emission factor
S — ecold / ghot ; cold/hot emission quotient
LPG [

gcold /ghot = Axyv+BxT+C
(v: vehicle speed, T: temperature)

European Environment Agency
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Conclusions

Impact of COPERT v5.6.5 vs v5.6.1 Vehicles affected by the last update

e decrease NOX Euro 6 petrol cars by about 56%
e decrease CO emissions of Euro 6 petrol cars by about 77% “
e decrease VOC emissions of Euro 6 petrol cars by about 96%
(excluding evaporation)
e decrease NOX emissions of Euro 6 LCVs N1-Il & N1-IIl by about
75% N - All Al All
e decrease CO emissions of Euro 6 petrol LCVs N1-11 & N1-1ll by
about 85%
e decrease VOC emissions of Euro 6 petrol LCVs N1-11 & N1-I1l by
about 96% (excluding evaporation)
e decrease NOX emissions of Euro 6d-temp and Euro 6d diesel
LCVs N1-1 by about 75%

e decrease CO emissions of Euro 6d-temp and Euro 6d diesel
LCVs by about 50%

e Corrections have also been done to cold emissions of earlier
Euro standards, but their impact is lower than Euro 6 vehicles.

Climate change mitigation
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HDV:s classification based on REG EU 2017/2400
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HDV:s 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

2 ZS€E% Heavy-Duty Vehicl
2B T258 - i eavy-Duty Vehicles
83« fgcfz
= g S .,E, E 3 Petrol =35t
= a =

= TTET () Diesel Rigid <=7,5t
Rigid lorry (or tractor)** >75-10 1 . Diesel Rigid 7,5-12t
Rigid lorry (or tractor)** >10-12 2 M a p p I ng ba sed O 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 AyAE Diesel Rigid 20 - 26t
e > 16 gyve * NRreported by EEA Diesel Rigid 26 - 281
Rigid lorry >75-16 (6) Di | Rigid 28 - 32 t
FE 1 ; . . . iese igi .

igd lorry >16 m e Chassis configuration , —
Tractor > 16 (8) Diesel Rigid =32 t
Rigid lorry all weights 9 - )
=— T = ° GVW Diesel Articulated 14 - 20 t
Rigid lorry all weights A Diesel Articulated 20- 281t
e 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)

CONSCIOUS OF TRANSPORT’S IMPACT
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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

REG EU 2017/2400 groups = COPERT HDTs groups

G axled
axles 4x2 4x4 BX2 Exd4 EX6 82 8X4 |BXE8X8| tractor | Sanles
[sales 123 37121 13,327 12031 32608 283,107 66,283 13613 2377 1314 3,576
[ category | Fuel | GvwsSegment | 0] 1] 2] 3 4 | 5 6 7 8 3 [ 10 [ n | 12 13 14 15 16 17 18 13
Heavy Duty Trucks  Petral  >3.5t -=> 100 004 100 100% 100% 1002 100 1004  100% 10022 100 100 100 1004 1004 004 004 1004 004 100
HeavyDuty Trucks  Diesel  Rigid<=7,5t -3
HeavyDuty Trucks  Diesel Rigid 7.5-12t - -
Heavy Duty Trucks  Diesel  Rigid12- 14t --> ".":
Heavy Duty Trucks  Diesel Rigid 14 - 20t -> g
HeavyDuty Trucks  Diesel  Rigid 20 - 26t -> &
Heavy Duty Trucks  Diesel Rigid 26 - 28t -=3 ’E
Heavy Duty Trucks  Diesel Rigid 28 - 32t e
Heavy Duty Trucks  Diesel Rigid >32t -=3 ‘E
Heavy Duty Trucks  Diesel  Ariculated 14 -20 --> B
HeavyDuty Trucks  Diesel  Articulated 20-28 --> %
Heavy Duty Trucks  Diesel  Articulated 28 -34 --> 3
Heavy Duty Trucks  Diesel  Ariculated 34 -40 -->
Heavy Duty Trucks  Diesel  Aniculated 40-50 -->
Heavy Duty Trucks  Diesel  Articulated S0-60 -->
TOTAL = 200 K 200~ 200
COPERT HDTs groups = REG EU 2017/2400 groups
§ anled
axles 4x%2 4x4 X2 6x4 B6X6 8x2 X4 [8X68%8| uactor | Saules |
Veh Groups in to be updated based on REG 2017/2400/EU
Avaiable in COPERT 0 [ 1 | 2 | 3 ] &4 [ s 6 T 8 § [ 10 [ 11 [ 12 13 14 5 16 7 18 19 |TOTAL

Category Fuel GVW Segment Sales 123 3921 13,327 12031 32608 283,107 66,263 13613 2377 1,314 3576 431,450
HeavyDuty Trucks  Petrol  >3.5t -=> 0032 0724 309 2794 756% 6561« 0.00x 0.00% 0.00x 1536+ 3154 0557 0304 0.00x 000+ 000 0834 000+ 000+ 0.00x 10000
Heawy Duty Trucks  Diesel  Rigid<=7,5t -3 100,00
Heavy Duty Trucks  Diesel Rigid 7,5- 12t - . 100,00
HeawyDuty Trucks  Diesel Rigid12-14t - é 100,002
Heavy Duty Trucks  Diesel Rigid 14 - 20t -=> @ 100,004
Heavy Outy Trucks  Diesel  Rigid 20 - 26t - 3 100.00%
Heavy Duty Trucks  Diesel  Rigid 26 - 2581t - :E 100,00
Heavy Duty Trucks  Diesel  Rigid 28 - 32t - = 100,00
Heavy ODuty Trucks  Diesel  Rigid>32t - ‘g 100.00
HeavyDuty Trucks  Diesel  Atticulated 14-20 --> 2 100,004
Heavy Duty Trucks  Diesel  Articulated 20-28 --> é 100.00
Heavy Duty Trucks  Diesel  Articulated 28 - 34 --> 3 100.00% |y sv
Heavy Outy Trucks  Diesel  Articulated 34 -40 --> 100,00 | e )
Heawy Duty Trucks  Diesel  Articulated 40-50 --> 100.00%|n ’,
Heavy Duty Trucks  Diesel  Articulated 50-60 --> 100.00:4




Conclusions

HDTs groups based on REG EU 2017/2400 Vehicles affected by the last update

Advantages:
e Do not replace existing HDTs’ classification system in COPERT “
e User can select the classification system for reporting emissions
o New buttons of input structure/emissions of All All All

HDTs in groups based on REG EU 2017/2400
e Do not lose any emissions or activity during remapping
e Easily updated matrices in the background based on the latest

data reported by EEA
e Future extension to buses

Limitations:

e Remapping based on limited EU data for NR

e Not all HDVs groups are regulated yet

e Matrices change each time new updated data are reported by
EEA

. e ° European Environment Agency sv
European Topic Centre )
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02017R2400-20230101

Planned updates for next year

e o ° European Environment Agen
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Planned updates for next year

* Emission factors for Euro 7 vehicles

* Revision of energy consumption factors from BEVs

* Revision of brake emission factors

e Revision of emission factors from petrol hybrid passenger cars
e Revision of speciation of VOCs
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Thank you for your attention!
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