The comment from Japanese experts of NRMM on Draft GUIDANCE FOR THE TESTING AND MEASUREMENT OF PN FROM NRMM ENGINES
Submitted by Japan Land Engine Manufacturers Association (LEMA)
Introduction
In this Guidance submitted by DG JRC of European Commission, we could not find any purpose to discuss the content of this Guidance in GRPE – PMP. Generally speaking, it is true that the measurement and testing of PN or other constituents, such as PM, NOx, NMHC, will be done because there is the purpose to do so. Incase of this Guidance, the original purpose could be to confirm that the new amendment of the European regulation is technically correct and that the environmentally suitable amendment of the regulation is to be promulgated by the measured data. After having introduced the amendment, moreover, those could be the purpose to confirm that the introduced test procedure is reproducible, can supply the data, which could be verified by the third parties and therefore is applicable for the emission regulation. It could be more effective to examine the supplied Guidance with known purpose of PN testing and measurement. But Japan decided to try to make a comment, because it is the first opportunity to be able to comment on the technical aspect of PN regulation related issue.
Comment on Section 2 Scope of the Guidance

The scope of the Program of European Union to measure the PN is shown in Scope of Guidance and we do not have an intention to comment on this content. However, we do not agree to use the procedure specified in R96 (Annex 4 – section 20 of E/ECE/324/Rev.1/Add.48/Rev.6) as the base of the test procedure for the PN measurement and testing from NRMM engines by the simple replacement of the name of applicable duty cycle, because R49 is .the regulation related to the engines for the motor vehicles of categories M1, M2, N1 and N2 with a reference mass exceeding 2,610 kg and to all motor vehicles of categories M3 and N3 and we could not agree to apply the same test and measuring procedure to NRMM engine. This need is self-evident, because there are two different Global Technical Regulation, No.11 and No.4 have been prepared by WP.29 for NRMM engine to be used in category T vehicles and in non-road mobile machinery and for engines used for propelling motor vehicles of categories 1-2 and 2, having a design speed exceeding 25 km/h and having a maximum mass exceeding 3.5 tonne.
Comment on Section 3 Test specification

For any engine categories or for any regulation, PN regulation is to be inserted into the existing regulation and it is necessary to consider the condition and the requirements to test and measure PN simultaneously with other already regulated constituents, such as NOx, CO, NMHC and PM. From the operation of the test laboratory points of view, the requirements to PN measurements shall be identical with the requirements to the measurement of other already regulated constituents. If there is additional requirement on the measuring condition, this additional test and measuring condition shall be requested to be free from any adverse effect on the measurement and testing of other already regulated constituents. If it is realized, the identical testing and measurement condition could be applicable the emission testing including PN measurement.
On this topic, there is the description in the middle of section 2 of the Guidance, as follows;

Regulated gaseous emissions, particulate matter and particle numbers will be measured at the same time, using established regulatory measurement techniques.
During the aim of the measuring and testing the emission quantity for the engines, it could not be realized by PN measurement alone but could be accomplished by the measurement of a series of emission testing including the already regulated constituents. The specific requirement for PN testing shall not be inconsistent with those for the emission testing for other already regulated constituents. If the revision to the existing requirements is additionally required, the reason of the revision shall be clarified, so as to avoid any possible difficulties.
For example, if there is any contradiction in the requirement for PN measurement with the requirements specified in gtr No.11 in the requirements of the preconditioning specified in section 4.3 of the Guidance, the reason of the necessity of this requirement shall be clarified, so as to avoid any possible problem.

As to the test fuel, it is noted that there is no globally common test fuel could not specified in GRPE foe emission testing. of NRMM engines. Whether the testing and measurement using the fuels other than diesel fuel, such as LNG, LPG and CNG, is necessary to be specified, is determined by the legislation by the member countries and should be noted that it is not identical with R96 for nonroad engines.
Comment on section 4, Test program, especially to adjust the applicable duty cycles
If the applicable regulation to NRMM engines are considered,
(1) The Global Technical Regulation has been established for NRMM engines (No.11) and its basic contents and requirements are applied to the emission regulation in Japan, European Union as well as USA. Some of other countries are planning to introduce NRMM gtr, too.

(2) It should be noted that as to the specification of the fluid to be used in NRMM engines, it is requested to use the fuel to be used in the measurement and testing as specified by the law if the emission regulation is applied and for lubricant and cooling medium, it is requested to use specified by the engine manufacturers.

In gtr No.11 established by GRPE, the following duty cycles are specified as the applicable duty cycles for emission testing and measurements. As for the transient testing, NRTC is specified and for steady testing, discrete steady cycle and ramped modal cycle have been specified and the selection of either duty cycle for steady test cycle are done by manufacturer’s’ option. The scheme are also used by R96 under 1958 convention of WP.29. As mentioned above, Japan, USA and European Union also applied the regulation using same scheme as gtr No.11.
Therefor the applicable duty cycles for PN measurement are also limited to as same as gtr No.11 or other NRMM regulation in the world.

In section 4.1. of the Guidance,, there are four duty cycles, that is NRTC, WHTC, NRSC and WHSC are listed up.
NRTC is specified in gtr No.11 and other NRMM regulations and the transient test cycle reflecting the typical behavior of the C.I. engines with a maximum power not smaller that 19 kW and not larger than 560 kW to be used in category T vehicles or in non-road mobile machinery.

WHTC is the transient duty cycle specified in gtr No 4 and reflecting the behavior of the engines to be used for propelling motor vehicles of categories 1-2 and 2, having a design speed exceeding 25 km/h and having a maximum mass exceeding 3.5 tonnes.


In the term WHTC is including World Harmonized, because it is the abbreviation of World Harmonized Heavy Duty Vehicle Transient Cycle but the harmonization has not been done onroad engine and NRMM engine.

Above two transient duty cycles is designed to reflect the different operating condition of onroad engine and NRMM. As far as we know, it has never been carried out to measure the emission by NRTC duty cycle from the engine to used for Heavy Duty Vehicles and the evaluate the measured data by NRTC and WHTC. Therefore, there is no need to measure the emission by WHTC duty cycle from NRMM engines and the evaluate the measured by WHTC and NRTC by contraries.
There are two duty cycles specified in Nonroad engine steady test cycle, that is Discrete cycle and Ramped Modal Cycle. Choice of either of steady test cycles is to be done by engine manufacturer. EC Directive 97/68/EC specifies also to select either of discrete cycle or Ramped Modal Cycle for the steady state duty cycle by engine manufacturer. EC has abbreviated test cycle under steady state as NRSC, as shown in Annex I section 2 definition, Subsection 2.17. The tests in Acronyms in the Guidance could be presumed to be referred this descriptions in 97/68/EC. It should be noted that NRSC includes two kind of duty cycles, discrete cycle and Ramped Modal Cycle.
WHSC is the steady state test cycle specified in gtr No.4 and reflecting the behavior of the onroad engines to be used for propelling motor vehicles of categories 1-2 and 2, having a design speed exceeding 25 km/h and having a maximum mass exceeding 3.5 tonnes. Different from gtr No.11, gtr No.4 specified only Ramped Modal Test Cycle and there is no discrete cycle specified in gtr No.4.

At the moment, it is common understanding that it is preferable to measure exhaust emission from engines at transient condition, which could reflect more the actual behavior and therefore NRTC for transient test is to be applied for exhaust emission measurement and evaluation in the major existing regulation. Exhaust emission has been measured using steady state duty cycle in the early stage of the emission regulation history. When transient test cycle have been introduced in the regulation, the emission regulation using the steady test cycle has been also continuously applied to understand the comparison study of emission factor in the current stage and the past stage. The necessity of the steady test cycle could be consented, if it is the case.
If PN regulation is introduced, however, it is completely new regulation. There is not possible and unnecessary to compare the past stage emission factor of PN with current one and therefore it is appropriate for PN to measure using transient test cycle, NRTC, which reflects more the actual behavior. .
In principle, therefore, PN emission has to be measured by transient cycle. Steady state testing should not easily to be applied for PN measurement, if the decision has not be made as the result of serious investigation. And also the attention to be paid for steady state measurement of PN from NRMM engine, because there are two kind of steady state duty cycles, Discrete and Ramped Modal Cycle, to be applicable for NRMM engine under selection by engine manufacturers.
*****

