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Daily average NOx emissions per energy used
Stage IV and V (56-560 kW)
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Stage VI

AECC event

NOX and PM2.5 emissions
Mobile machinery ready to overtake road traffic

Emissie stikstofoxiden op Nederlands grondgebied door sector mobiliteit
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Figuur 4.5

Emissie fijnstof (PMz,5) op Nederlands grondgebied door sector mobiliteit
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Road traffic used to dominate NOx and PM2.5 emissions of transport sector. NRMM is coming closer or overtook.

NRMM = 250.000 engines. Road traffic = 12.5 million vehicles.
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Stage VI AECC event

Low emission zones

e Cities implement low and zero emission zones for road vehicles
*  Mobile machinery and refrigerated cooling units not included!

e NL call for action at GRPE-89 (9June 2023):
“... cooling units <19kW have excessive PM and NOx emissions compared to

new d |ese| trUCkS ...” https://unece.org/sites/default/files/2023-05/GRPE-89-13e.pdf

PM emission per kWh of the Thermoking A500
cooling trailer and a Euro VI HD truck

B Cooling trailer HD truck
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SCR and DPF (NB: only for NRMM compliant to Stage V)

Power bin hopping

Rated power bins of non-road mobile machines registered for on-road use in NL (2023)
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» Shift to less stringent power bins visible in registrations
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Stage VI AECC event
Real Id ISSI NRMM
NRE 2 NRE 4 NRE 5, 6
9
8
, — 6.7 6.7
6.1
6
g 5.0
z s
e 38
S 1
=
3 24
9 17
1 . 0.8
0.2
o ] =l
%f’@ 6-"@ ﬂ:"'\éA s‘*‘ﬁ %‘3‘"& %"3‘:‘& &x* \f’@\ &
. . A . . N N Y
& & o & = & & & W N
2® ‘,"3@ %% . @ ‘f-:":b ) @ % c,‘\?% e@g’ c,&‘b‘"
< X0 . NG X0 <0 & & 5 &
'S"g"o (,?:“"b @\""9 *{'»q'o @"{b (_?Jb \""éo Q “- o'bb@ G
'd_g <F 05, é({a < b<<'+ A @(\5 23\
¥ &° ey o
AN
AS)
2 messages:

O Higher emissions outside 56 — 560 kW power range

O Real world emissions strongly depend on application

https://www.aecc.eu/wp-content/uploads/2023/09/230803-TNO-AECC-Emissions-Stage-V-NRMM-TAPSE-2023.pdf
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Stage VI AECC event “..Stage-1V and -V engines between

- - 56 and 560 kW have SCR to lower
Real World emissions N RM M NOx-emissions. The real-world
effectiveness of SCR strongly depends

on exhaust temperature. This directly
10 Average NOx emissions per energy use per load bin Stage IV and V (56-560 kW) relates to eng,‘ne load. Machines with

) high shares of low-load operation,

such as cranes, frequently operate

* ) below the required temperature
‘ T range. Emissions are therefore higher.

Machines that operate more
continuously at moderate loads, such
) as hydraulic excavators, rollers and
pavers, show more stable and lower
° NOy-emissions. ...”
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araechl AECC event “... current Stage V emission requirements
EI em entS fOl' Stag e VI leave substantial room for improvement.
Improvements necessary to upgrade NRMM

emission standards from Stage V towards a

potential Stage VI include:

1. Removing differences in NOx- and
PM/PN limits between engine power
classes, [... NH,...];

2. Ensuring that low-load operating

Unrepresentative Package of robust solutions tackling all conditions are adequately covered in

test cycle thrt_ae _issues required to reduce NRMM the test procedure;

emissions 3. Introducing in-use emission

performance monitoring and checking,

including anti-manipulation provisions

Lack of stringency

Lack of focus on ;
in-use performance

https://www.government.nl/documents/2026/05/19/research-into-the-required-
improvements-for-future-nrmm-emission-standards
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Thank you for your attention

THERMO. KING __ -
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