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1. Introduction : 
2 day PMP meeting at JRC, Ispra. Day 1 dedicated to exhaust emissions. Day 2 to Non-Exhaust particle emissions
2. Exhaust Particle Emissions
· Brief summary of the work leading to PMP decision that a round robin with sub-23nm systems was necessary. Draft scope and objectives were presented, noting that PMP would further develop these at the 43rd meeting (face to face) planned for March 2017 –further details in PMP-42-03 and PMP-42-06
· Brief summary provided of the 3 Horizon 2020 projects- PEMS4Nano, DownToTen and SUREAL-23  – see slide 18 of PMP-42-03, with more details of each of these  in the PMP 41st meeting folder. Discussions were brief and centred around the links with PMP.

· ACEA (Hua Lu Karlsson) indicated a continued strong interest in developing the raw exhaust PN sampling / measurement system and presented some limited data. PMP group agreed to maintain this topic on the agenda and discuss in more detail at the next session. Data from other parties was requested.

· Request from Vehicle manufacturers to add two items to the next agenda

· PN emissions from Heavy Duty CNG engines
· Light duty – measurement of PM/PN atlow temperature linking with WLTP phase 2 low temperature task force 

3. Non-Exhaust Particle Emissions
· Update on progress and open points
· Next steps

4. AOB

Calibration
· Update on open points provided by JRC - B. Giechaskiel . (PMP-41-02)
· BMW (PMP-41-05) provided feedback on their experience of the calibration RR. BMW offered to post process the data.
· AVL (PMP-41-06) provided feedback on their investigation of calibration materials emery oil and dioctyl sebacate. Noted also that the ISO 15900 charging efficiency curve lies between that of soot / graphite and oil droplets. Conclusion that care must be taken to avoid multiple charges and that chemical composition must be defined in conjunction with the working fluid – in this case they used butanol.
· VW (PMP-41-04) requested to review the ILCE which showed that results from one lab could be twice that from another even using the same vehicle and same measurement protocol – i.e. unexpectedly large difference between labs despite good repeatability in each of the two labs and requested that further investigation is made to properly understand this. 
· Next steps
TSI mentioned the revised reference electrometer requirements were implemented Aug 2016 following ISO publication for traceable standard and expanded uncertainty. Now need to evaluate if this improves repeatablity / reproducibility.
Noted need to look deeper into ILCE results between highest and lowest lab results. Fiat noted that necessary to investigate before going to a new procedure as differences up to 200% are not explainable.


Sub-23nm
· Horizon projects on sub-23 nm particles (PMP-41-07, 08, 09)
EU Com put PN small particles <23nm into Horizon 2020 because of the increasing discussions and the wish to better quantify the real driving situation. As the projects are really research projects, they are free to investigate outside of a regulatory timetable. Also prize of 3.5M Euros for low PN engine.
Horiba provided information on the PEMS4NANO project which mainly aims at optimizing the existing CPC technology for the measurement of particles below 23 nm. This project is linked to the Paragen project (target of 15% reduction of small particles from a GDI combustion system) where University of Cambridge investigates theoretical design of systems measuring < 10nm, University of Lille working with Horiba France to develop technologies to analyst the particles. Idiada will conduct testing in lab and on the vehicle. Project deadline 2019.)
Ricardo presented information on the H2020 project Down2Ten – which aims to address the speciation and chemistry questions on the new size fractions and includes correlation raw to dilute. Timing 3 years starting Oct 2016 through to Oct 2019. Key timing points are develop aerosols by Nov 2017, sampling configuration March 2018 and a demo PN-PEMS unit by July 2018. Noted that PFI should be included in the test matrix for fuels and engines although currently it is not.
Sureal-23 will address DI gasoline including RDE – with size distribution and composition below 23 nm to contribute to limit values for super low emission vehicles and to support emission compliance through RDE – testing a broad range of instruments on different fuel and combustion types and investigating new measurement principles
EU Com RTD representative (M. Maggiore) informed the group that they are considering a work level cooperation on ‘particles at large’ covering transport, roads, ports – shipping, aircraft, health and global warming (see ICCP conclusions) at high level. China, US and Japan might be interested as these discussions are just starting and will cover best practices at high level.
21 October 2016 – co-ordination meeting for all 3 projects which will also discuss how to link to PMP. 
Discussion on the mandate to develop a draft and conduct a round robin to complete the impact assessment of a PN measurement method with a cut-off size of 10 nm (PMP-41-10)
· Noted – need to assess starting spec for Catalytic Stripper (CS) and agree other starting point criteria – such as calibration material (emery oil ?), PCRF, cut-off size criteria D50 of 10 nm, 15nm > 90%. Discussion relating to starting from available systems and whether a reference / golden system would be available.
· Noted – OICA members expressed concerns in running such a study during 2017 owing to
· High lab workload – RDE / WLTP introduction
· Need to investigate high vs low PMP (23nm) results in ILCE
· Parallel working on H2020 projects
· Need to find the new technology emission systems to correctly challenge the systems since these are the vehicle technologies to which a future measurement method might apply.
· Further discussion showed majority of the group in favour of no delay to the start of the RR on the basis that the purpose of the RR is to answer questions – specifically – can we find a quick solution and how capable (or not) is this solution ? Agree important not to adopt a poor solution just because it could be possible.
· Also agreed that the RR would be used to further investigate the high / low results from the ILCE and that if similar issues found during RR that these would be immediately followed up.
· Discussions on the aviation industry 10nm CPC set up – which is a very different set up regarding sampling and conditioning systems to PMP system – e.g. 90% losses at 10nm and a 35 metre sampling distance were mentioned. Conclusion - aviation set up not applicable to PMP. 
· AVL requested Aviation spec CPC is considered and that H2020 projects are started prior to the sub-23 RR.
· Horiba noted that existing CPCs might need to be changed for sub-23 nm measurement (10 nm) to be optimised for this measurement otherwise existing equipment would be disadvantaged in the comparison.

PMP noted that there is currently no urgent need for 10 nm method for existing technologies, but if there was an urgent need, PMP should have a method available – therefore necessary to make progress ahead of H2020. PMP will continue to monitor new technologies as they emerge. Need to consider what ‘an urgent need’ looks like. A 10 nm method could be used for screening of new technologies in this case.

Round robin: potential participants, availability of instrumentation and testing periods.
· Reference vehicle  = Euro 6d GDI with GPF
· Measurement : initial proposal to cover PMP and PEMS open issues: 3 * reference systems, including CPCs at CVS and Tailpipe – meaning 5-8 CPCs in total as well as the lab PMP system. All testing on golden vehicle. Minimum of 3 cold start tests. Request for different vehicles to challenge CS. One week work per laboratory. 
· Japan and Switzerland confirmed they wish to participate.
Round robin: Next Steps.
· Proposed Web conference early Dec with an updated project plan ready to present to GRPE 74 (Jan 2017)

Raw exhaust sampling
· Update on raw exhaust measurements of HD engines (if any input from participants’)
Limited updates available and no participants from either Heavy Duty Engines / Vehicles or from NRMM sectors available. B. Giechaskiel reported that JRC tested an HD garbage truck from Milan and 3 DPF+SCR trucks (all Euro VI) and in general found good agreement between measurement methods PN raw to PMP system. MAN study found +/- 20% but gap larger with CNG. Identified that without more data, the group would be unable to progress. The secretary agreed to discuss with both ACEA/OICA and EUROMOT outside of the meeting to determine whether there was still industry interest in continuing with this topic



Day 2: Non-Exhaust Particle Emissions

1. Steps for Building a Common Method for Measuring Brake Wear Particles 

· Summary of the next steps as presented at the GRPE 73 by JRC  (PMP-41-13)
· Braking Test Cycle
· Metrology for sampling
· Test Methodology
· Noted that GPRE confirmed the new PMP mandate to develop a commonised particle test method for brake wear PM and PN

2. Step 1 – Adoption/development of a braking test cycle (PMP 41-12)

· Presentation on the Comparison of WLTP data with Existing Industrial Cycles by JRC. Noted that WLTP data is now considered ‘quite old’ but is confirmed by newer data. The WLTP data is difficult to use as unclear if decels are with or without braking applied. There is also no brake temperature data attached to the braking events – in particular brake temperature prior to application of braking event.
· Presentation of the Preliminary Results on the application of alternative cycles from the Horizon 2020 LOWBRASYS project by JRC (Francesco Riboccono) on behalf of the LOWBRASYS consortium. Brembo is conducting the testing of a Ford vehicle. Ford adapted their OEM specific LACT (2 * 1000 miles, ie.e. 3542 braking events) and propose to use block sequences from LACT (most conservative approach) and to move from a time base to a temperature based protocol.

Discussion:
· Review of findings and comparison between LACT, CCS, TVP and WLTP. Agreed that urban, rural and motorway events should be considered at this stage. Noted that if traffic jam situation data excluded that data from rural and urban drives are similar. On motorway, noted that full-stop events happen on average every 40 km so partial stop more relevant.

· Link noted data in SAE comparing LA braking data with different industrial cycles gave similar results to PMP findings.
· Influence of wet vs dry roads ? Important to specify brake dyno boundary conditions

· Two options:
· Develop new cycle with combination of short trips as brake temperature must be representative
· Adapt existing cycles
· Number of braking events per km very important for setting up realistic brake temperature conditions to avoid testing / measuring non-realistic situation brake emissions
· Influence of brake drag on brake temperature / test set up specifications 



Step 2 – Selection of the most suitable sampling method 

· Presentation on LINK Engineering’s experience in interlaboratory studies and on how to better approach the selection of the appropriate brake dyno methodology by LINK Engineering
· Presentation on a collaborative new project by LINK Engineering and Ford  (PMP-41-11)
Discussion:
· Need to use good aerosol measurement practice – accounting for losses as far as possible (size and thermal)
· Ambient temperature not as important as disc+pad temperature – eg measure at 20 deg C with saturated vapour press low enough for condensation. Note water will condense on existing particles but not create new ones – therefore issue for PM not for PN.
· Need to check measurements with and without thermodenuder for organics / volatile particles and decide to measure or eliminate – recondensation conditions important for partition between gas phase / volatile phase
· Run in of discs+pads importance depends on materials  (eg materials scorched on production line in EU but not in USA), but there is a lot more driving in real world with run-in systems than with totally new. Agreed that run-in should be retained.
· Consider reflecting normal cycle for most driving with statistics to correctly account for extreme events. Noted that SAE has suggested a menu type system.
· 


Step 3 -Selection of the most suitable methodology for Brake Wear Particles Measurement and Characterization 

· Presentation on the Challenges in integrating measurement systems in brake rigs by RENK Test System GmbH (PMP-41-14)

Discussion on the next steps:
· Suggestion to create joint working group between ISO / SAE and PMP was considered. Decided not to proceed in this way because of issues with ISO publications / draft standards etc being copyrighted whereas PMP is an open-access group. 
· Continued exchange of information and knowledge between ISO / SAE and PMP considered essential with a formal liaison and information exchange to be established.
· PMP will continue to work on sampling system (too early stage for new work items with SAE / ISO)
· Cycle should be based on LACT with 3-4 versions for consideration, If this is not successful then develop completely new cycle.
· In order to make rapid progress on cycle – agreed that a few experts should form a Cycle Task Force and develop a proposal for review in PMP. Theo Grigoratoros proposed as the TF leader. 
· Also agreed a ‘good practice’ document should be developed

[bookmark: _GoBack]Arrangements for the next meeting

PMP 42: ½ day at GRPE 74 to update contracting parties on the progress in 2016
PMP 43: F2F 15-16 March in Ispra


