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2. Results of the load factor survey

3. Short analysis for real-world emissions of [[IA/IIIB engines
4. Discussions for further collaboration
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Overview of activites in the NRMM working
group

1. Initial questionnaire

2. LF survey

3. Overview of published data on real world emission measurements
4. Meeting 13.11.
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List of institutions, models, contacs

A B C D E
1 Country Organisation Maodels,tools Publications Contacts
Inter- JRC [loint Research Centre of

national the European Commission)
argani-  [https://ec.europa.eufjrc/en)

2 zations
HASA (International Institute GAINS [2013; Several reports produced in lens Borken-Kleefeld,
for Applied Systems Analysis)  hitpy/fwww.iiasa.ac.at/web/h support of the EU Commission borken@iiasa.ac.at
(http:/ fwww.iiasa.acat/) ome/research/researchProgra review of the Thematic
ms/air/GAINS.en.html) Strategy on Air Pollution (2012 -
2013;
http:/ fwww diasa.ac.at/web/h
ome/research/researchProgra
ms/air/policy/TSAP-
2 reparts.html)
LAT/AUTH (Laboratory of Guidance Document (draft) Leonidas Ntziachristos,
Applied Thermodynamics, [Specific NEMM chapter) (2014; leon@auth.gr
Aristotle Univ. of http:f/titei citepa.org/en/waork-
Thessaloniki) in-progress/development-of-
(http:/flat.eng.auth.grf) the-guidance-document-on-
mobile-sources)
a
EMISIAS A, Technical Report (Specific Giorgos Mellios,
3 (http:f/femisia.com/) MRIMM chapter) giorgos.m@emisia.com
Policy Recommendations Giannis Papadimitriowu,
&

giannis.p@emisia.com

Department of Environmental
Science, Aarhus University
(http:/fenvs.au.dk)
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EMEP/EEL NRMM Guidebook Morten Winther,
chapter mwi@envs.au.dk
(http:/fpure.au.dk/paortal/da/p
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Expectations/interests of WG members
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1. Overview of activities in the WG Nonroad

2. Results of the load factor survey

3. Short analysis for real-world emissions of [[IA/IIIB engines
4. Discussions for further collaboration
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Load factor Share energy

Load factors per vehicle category (average and min. / max.) consumption
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Data includes publications from 6 inventories plus survey results
from additional 2 countries

= Load factors spread largely (0.2 - 0.8)
= Spread is larger between countries than between vehicle categories
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Survey results: Load factor differentiation

Differentiation of load factors
Type of activity

Year

size/Power class | N = Min.

= Max.

Fuel type |

Machine type

0 1 2 3 4 5 6

Number of countries

n (countries) =6

= Most countries differentiate by machine type (except Austria, which
only differentiates by size class)

= Depending on the machine type (or its relevance) between one and
four inventories contain a differentiation by size class —i.e. a minority

= No inventory differentiates temporally or by type of activity
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Survey results: Load factor sources

Source of load factors

30.00%
25.00%

20.00%

15.00%

10.00%
5.00% I
0.00%

FC, operating engine logs  empirical data expert emission literature proxies
hours, power judgement inventories

n (countries, machine categories) = 42

= approx. 50% of cases: case-specific empirical data
— other half is estimates (expert judgment, other inventories,
literature, proxies)

= For less relevant machine categories, the share of estimates would
probably be higher
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Survey results: Uncertainty sources (qualitative)
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general lack
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1. Overview of activities in the NRMM working group

2. Results of the load factor survey

3. Short analysis for real-world emissions of Il1IA/IIIB engines
4. Discussions for further collaboration
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Stage IlIA: limit vs. emission factors (DE)

« Model assumes higher real world emissions, especially for PM
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Stage IlIA: limit vs. emission factors (DE)
vs. PEMS results (Blassnegger, 2014)

« Model assumes higher real world emissions, especially for PM
« PEMS data (dots) show discrepancies to EF
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Stage IIIB: limit vs. emission factors (DE)

« Model assumes lower real world emissions for NOx and same PM
emissions as for the limit because of transient (NRTC) testing

NOx (g/kWh)
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Stage IIIB: limit vs. emission factors (DE)
vs. PEMS results (Blassnegger, 2014)

« Model assumes lower real world emissions for NOx and same PM
emissions as for the limit because of transient (NRTC) testing

« PEMS data indicate that emissions can be significantly higher
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= The data base is not yet large enough to draw final conclusions

= The availability of DPFs seems critical for real world PM emissions
of IlIB machines

= With stricter emission limits, the need to consider real-world
emission measurements increases

= This underlines the need for international measurement data
exchange!
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1. Overview of activities in the NRMM working group
2. Results of the load factor survey

3. Results emission factors

4. Discussions for further collaboration
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Informal exchange: Mutual exchange of non-confidential
information via ERMES NRMM Group,

e.g. methodological exchange, active exchange of
published/publishable information, mutual information on new
developments, establishing common guidelines

Measurement data exchange based on Non-Disclosure Agreement
(NDA) — as in ERMES group for road measurement data

Centralized emission factor development as for HBEFA, using PHEM
model, based on common load cycles
— country-specific weighing of work situations/load cycles
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Centralised EF development using PHEM

= Process analogous to HBEFA (road), but for NRMM
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Grafik INFRAS. Quellen: TUG, Wimmer 2016



Conclusions and next steps
o |

« Collaboration options will be
consolidated by B. Notter and
C. Heidt

« A concrete proposal will be
shared to all WG members
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« WG members will be asked for
their possible contribution, i.e.
measurements, budget, ...
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INFRAS

Thank you for your attention!

Dr. B. Notter Ch. Heidt
Transport & Mobility division
environment IFEU, Heidelberg
division

INFRAS, Bern
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