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Explanation of L-Category Vehicles

* LVs cover a wide range of vehicle characteristics and huge variability in their usage cases

Motorcycles for road trips * All-terrain on-road « Urban solely, maximum designed

vehicles vehicle speed < 45 km/h o
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Explanation of L-Category Vehicles

What do L-Category vehicles cover?

* Not only two-wheelers are eligible for L-Category

Category Sub-Category

Category Sub-Category

L1e-B - L5e-A -
Two-Wheel moped Tricycle
L2e-P - L5e-B - —
3-wheel moped for passenger transport Commercial tricycle
L2e-U - o
3-wheel moped for utility purposes L6e-A -
Light on-road quad
L3e-A1- -
Low-performance motorcycle L 6e-B - 0
L 3e-A2 - Light quadri-mobile
Medium-performance motorcycle
L3e & L4e L7e-B1 -
3e-A3 - All terrain quad
High-performance motorcycle
-AxE - L7e-B2 -
SSleevis Side By Side Buggy

Enduro motorcycles 7. (%) 3 a=
Source: R(EU) 168/2013, ( ) I/ L-vehicles Emissions and
N Noise mitigation Solutions


https://european-union.europa.eu/index_en
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Explanation of L-Category Vehicles

Usage of LVs vehicles in European
regions

Millions

« Urban mobility predominates

Young driver’'s mobility (>15 years)

Enthusiasts (touring and sports) profile
drivers (eventual usage)

South Europe regions

« Used throughout the year
» More common than in northern regions

North Europe regions

» Not usually used in cold weather season
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Largest nationalfleet sizesin EU27

W Mopeds <50cc
(L1&L2)

m Motorcycles 50-250cc
(L3, L4, LS)

m Motorcycles 250-750cc
(L3, L4, L5)

m Motorcycles >750cc
(L3, L4, LS)

W Quads/Micro cars
(L8, L7)

W Battery electric
{all L subcategories)

Italy Germany Spain France Poland Greece Netherlands Finland Sweden

Source: ACEM, 2022 ( )
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http://www.acem.eu/

Population of L-Vehicles & Sub-Categories

« EU road vehicle fleet: 327 million vehicles (2022 data)

2022 European % fleet share L subcategories % fleet share (2022)

12% m Mopeds <50cc (L1 & L2) 2% 1%

m Passenger Cars m Motorcycles 50-250cc (L3,

L4, L5)

®m Motorcycles 250-750cc (L3,
L4,L5)

®m Motorcycles >750cc (L3, L4,
L5)

®m Quads/Micro cars (L6, L7)

® Light Commercial 9%

B Heavy Duty & Buses

21%
m L-category

m Battery electric (allL
subcategories)

29%
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Regulations for L-Category Vehicles

- REGULATION (EU) No 168/2013 OF THE EUROPEAN PARLIAMENT AND OF THE

COUNCIL of 15 January 2013:
Approval and market surveillance of two- or three-wheel vehicles and quadricycles

* Tailpipe emission limits after cold start
« Sound-level limits — Euro 4 and Euro 5

« COMMISSION DELEGATED REGULATION (EU) No 134/2014 of 16 December

2013 supplementing Regulation (EU) No 168/2013:
Environmental and propulsion unit performance requirements and amending Annex
V

* Environmental & propulsion performance test procedures
» Several other regulations, also on traffic side, ... LJN e Enissions nd

Noise mitigation Solutions



Regulations for L-Category Vehicles

Evolution and extensions were done over the years, i.e introducing more dynamic
driving for noise emission (ASEP) and exhaust emission (new driving cycle

WMTC) as well as stricter limits.

Exhaust emission

* Euro 1—3: establish limits & basic procedures for L-category

 Euro 4: switch to WMTC, introduce OBD, broaden category scope

 Euro 5: strengthen limits incl. PM for DI, keep WMTC;
harmonisation/maintenance via later updates

« Euro5+: introduction of catalyst ageing, additional OBD regulations

I/ N L-vehicles Emissions and
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Regulations for L-Category Vehicles

Noise emission

« 1997: EU 97/24/EC sets early L-vehicle noise requirements. EUR-Lex

» 2012-2014. UN R41 (rev. text) consolidates PMR-based motorcycle limits and
introduces ASEP; EU integrates UNECE references under the new framework.
UNECE

« 2017-2020: Consolidations/updates of R63 (mopeds) and R9 (3-wheelers
/quadricycles).

« 2023-2025: EU updates references (“Euro 5+” maintenance); many authorities
switch to newer series (e.g., R41.05, R63.02, R9.07) for approvals from 1 Jan
2025; R41-06 / ASEP is adopted
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Regulations for L-Category Vehicles

Key measurement figures for noise (sound pressure level) and emission
(components)

* Regulated exhaust emission components; limits in [g/km] from laboratory
measurements of driving cycles

* CO, THC, NMHC, NOx, (PM)
» Pass-by noise test results (R41 / R63 / R9)
« Maximum sound emission levels, Additional Sound Emission Provisions

« Still some key figures are not considered: i.e. coverage of whole driving range
and annoyance for noise, additional components like NH3 or particulate
number for all engine types

* Not all regulation components are mandatory EU-wide i.e. Periodwﬂigcagwmssmm‘m
inspections (PTI), registration of small vehicles R



Test by LENS
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Test by LENS
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Thank you for your attention!

Contacts:
Stephan Schmidt, TU Graz schmidt@ivt.tugraz.at
Niklas Schmalholz, POLIS nschmalholz@polisnetwork.eu
Leonidas Ntziachristos, Emisia leon@auth.qgr
Disclaimer

Funded by the European Union. Views and opinions expressed are
however those of the author(s) only and do not necessarily reflect those
of the European Union or the granting authority. Neither the European
Union nor the granting authority can be held responsible for them.

Any communication or dissemination activity related to the action must
use factually accurate information.
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x.com/LENS horizon
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