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Simulation tool to calculate the energy demand, fuel consumption and CO2 emissions

!"#$%&'()*+,-CO2./01234

Entire vehicle  ,-
Cost effective  ./01234
Reproducible  ./5678
Flexible           9:8;<

Regular updates =">?
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VECTO method #$%
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𝜋 & 𝐷34//)

Full load curve
Fuel map
Correction factors

Loss maps
igears, max. torque
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Mass, …

Model Input

Tyres

Vehicle

Auxiliaries
- generic data for trucks
- specific for buses
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Cooling fan
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Regulation (EU) 2017/2400 Determination of the CO2 
emissions and fuel consumption of heavy-duty vehicles
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Input -.

• Component data /0123
• Hashing for integrity 4567

Results-8

• Each vehicle 9:;<
• g/km, g/m3.km, g/ton.km

or g/pass.km

Use =>

• Certification ?@
• Monitoring AB
• CO2 Standards CO2CD

Engine data
!"#$%

Transmission 
data

&"$%

Axle data
'($%

Air drag data
)*+,$%

Tyre data
-.$%

Retarder
data

/01$%

Manufacturer
database

2345$%6

Job data
(vehicle)
EF23
G:HI

Customer’s 
record file
*JKLM

Manufacturer’s 
record file
NOPQLM

• Customer
789

• Certificate of 
Conformity 
:;<=>

• Manufacturer
2345

• European Env. 
Agency

• ?@ABC

Process &'

Regulation (EU) 2017/2400 Determination of the CO2 emissions and fuel consumption of heavy-duty vehicles
!"#$2017/2400 %&'CO2()*+,-./01
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Vehicle segmentation ()*+

Vehicle groups-@AB
• Axle configuration R;S

• Chassis type TU;S

• TPMLM:VW

• Mission profiles XYZ[

• Payload \]

• Body/trailer :^/_:

• Auxiliary power `a"b
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4x2

All > 7.5 – 10 1 R R

All > 10 – 12 2 R+T1 R R

All > 12 – 16 3 R R

Rigid lorry > 16 4 R+T2 R R R

Tractor > 16 5 T+ST T+ST+T2 T+ST T+ST+T2 T+ST

4x4
Rigid lorry > 16 9 R+T2 R+D+ST R R+D+ST R

Tractor > 16 10 T+ST T+ST+T2 T+ST T+ST+T2

6x4
Rigid lorry All 11 R+T2 R+D+ST R R+D+ST R R

Tractor All 12 T+ST T+ST+T2 T+ST T+ST+T2 T+ST

8x4 Rigid lorry All 16 R
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2nd amendment of Reg. (EU) 2017/2400  
è expected in 2022 
1. Extension of scope

• Medium lorries  (5t < TPMLM ≤ 7.4t)

• Heavy buses (7.5t < TPMLM)

• 2/3/4 axles, rigid & articulated, low 
floor & high floor, single decker & 
double decker

• Primary or completed

2. New technologies

• Hybrid and battery-electric vehicles

• Waste heat recovery & dual-fuel engines

• ADAS in-the-loop

Recent developments ,-./0
!"#$2017/2400%&'()*è

+,-2022./0
1. cdefghij

• klmEn: (5t < TPMLM ≤ 7.4t)

• Vlopq: (7.5t < TPMLM)

• 2/3/4R, 6rs&tu, vTU&wT
U, 9x&yx

• z{:l|}0:l

2. ~��

• �7"b���"�:

• ���� & y(�!"#

• ADAS`a��
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Electrified vehicles 12345

• Architectures: serial & parallel 6789:&;0
• Models <=:

• Battery model DEFG

• Capacitor model DH1FG

• Electric machine D#

• Integrated component IJKL

• Thermal de-rating >?@AB
• Control: Equivalent Consumption 

Minimization Strategy 
CD8EFGHIJ3KL

Hybrid and battery-electric vehicles
123456738(
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3rd amendment of Reg. (EU) 2017/2400 CDEF2017/2400#G3HIJ

In-progress developments 9:;<./0

1. Hydrogen internal combustion engine       
KLMNLO
è Based on ECE-R49  MNECE-R49

2. Hydrogen fuel cell 
KLMPQ
è Elaborating component test procedure    
OPQRSTUVW$X

3. Wheel bearings -RST
è Elaborating component test procedure 
OPQRSTUVW$X

4. In-use charging e.g. pantograph 
UVWXYZP[\]^P_
è Defining generic efficiencies            
$YZ[F\

5.  Platooning and automated 
driving
`a)bcdefb
è Defining CdxA reduction                 
Y]CdxA>?
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Trailers and real body g-c-h

• Regulation expected ijk"

• Goal = Capture real trailer and body properties 
l*=mnopg-c-h#nqr8
• Air drag (aero devices) ^_`a

• Rolling resistance b2`a

• Mass & dimensions cd&ef

• Simulation of trailer/body with generic vehicle sVtV-@uvg-/-h

è Efficiency factor wxyz = ,-!!"#$%&%$ '()%*#(/,-./,-!(#&#(#0$# '()%*#(/,-./

In-progress developments 9:;<=./0
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Reg. (EU) 2019/1242  ?@MN 2019/1242

• Reduction targets for manufacturer’s average CO2 emissions [g/t.km]
• OP2345QRSCO2TUVW [g/t.km]

• Reduction of 15% by 2025

• X2025YZ[15%

• Reduction of 30% by 2030

• X2030YZ[30%

• Vehicle groups 4, 5, 9 & 10 '\]^4, 5, 9 & 10 

• Incentives zero/low emission vehicles   _TU/[TU

• Banking of credits & debts  `abc&de

à Compared to 2019-2020 fleet average
f2019-2020'gRSVWhi

CO2 performance standards 
CO2>?@A
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Robustness of reference CO2 emissions  y{CO2|}#~�8

• JRC analysis JRC��

CO2 performance standards 
CO2>?@A
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Reg. (EU) 2019/1242 review in 2022 = 
assessment of

• Extension to other vehicle categories

• Current and new targets

• Zero/low emissions incentives 

• Possibility to include life-cycle emissions

• Possibility to include pooling between 
manufacturers

è WORK IN PROGRESS

CO2 performance standards 
CO2>?@A

!"#$2019/1242%2022.)*=ghi
jkl8

• mnopqr5st<

• uvwxyzwx

• S{|/?{|}~��

• ������,{|%���

• ��������%���

è�-/0%��
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EU Science Hub: ec.europa.eu/jrc

@EU_ScienceHub

EU Science Hub – Joint Research Centre

EU Science, Research and Innovation

EU Science Hub

Keep in touch BC#D
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Thank you 
!!

© European Union 2021

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are not owned by the 
EU, permission may need to be sought directly from the respective right holders.

https://creativecommons.org/licenses/by/4.0/
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