United Nations E CErranswp 201201012

v

v@v Economic and Social Council oist.: cenera
\\s. 7

=N

19 July 2010
English
Original: English and French

Economic Commission for Europe

Inland Transport Committee
World Forum for Harmonization of Vehicle Regulations

One-hundred-and-fifty-second session

Geneva, 9-12 November 2010

Item 4.9.2 of the provisional agenda

1958 Agreement — Consideration of draft corrigenda
to existing Regulations proposed by GRPE

GE.10-

Proposal for a Corrigendum 1 to the 06 series @mendments
to Regulation No. 83
(Emissions of M and N; vehicles)

Submitted by the Working Party on Pollution and Energy*

The text reproduced below was adopted by the Wgrlgarty on Pollution and
Energy (GRPE) at its sixtieth session to clarifprrect and update elements of the
provisions of Annex 4a to Regulation No.83. It isbased on
ECE/TRANS/WP.29/GRPE/2010/8, not amended. It igvstibd to the World Forum for
Harmonization of Vehicle Regulations (WP.29) andtihe Administrative Committee
(AC.1) for consideration (ECE/TRANS/WP.29/GRPE/p@ara. 19).

In accordance with the programme of work of thatal Transport Committee for 2006-2010
(ECE/TRANS/166/Add.1, programme activity 02.4), ¥Werld Forum will develop, harmonize and
update Regulations in order to enhance the perfoceaf vehicles. The present document is
submitted in conformity with that mandate.

Please recycle@



ECE/TRANS/WP.29/2010/137

Annex 4a, Appendix 4, Figure 13, amend to read:

“Figure 13
Particulate sampling probe configuration
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%) Minimum internal diameter
Wall thickness ~ 1 mm - Material: stainless steel

Annex 4a, Appendix 5
Insert a new paragraph 1.3.3.3,, to read:

“1.3.3.3. Control heated stages to constant nonapatating temperatures, within the
range specified in paragraph 1.3.3.2., to a tolrasf +10 °C. Provide an
indication of whether or not heated stages arehair tcorrect operating
temperatures.”

Paragraphs 1.3.3.3. and 1.3.3.4. (former), renumber as paragraphs 1.3.3.4. and 1.3.3.5.
Insert a new paragraph 1.3.5,, to read:

“1.3.5. Where they are not held at a known condtardl at the point at which PNC
flow rate is controlled, the pressure and/or terapge at inlet to the PNC
must be measured and reported for the purposesomécting particle
concentration measurements to standard conditions.”

Paragraph 1.3.5. (former), renumber as paragraph 1.3.6.
Paragraph 1.4.4., correct to read:
“1.4.4. Volatile Particle Remover (VPR)

The VPR shall comprise one particle number dilgRMD1), an evaporation
tube and a second diluter (PND2) in series. THigidn function is to reduce
the number concentration of the sample enteringpti¢icle concentration
measurement unit to less than the upper threstdlieasingle particle count
mode of the PNC and to suppress nucleation withihgample. The VPR
shall provide an indication of whether or not PN&1d the evaporation tube
are at their correct operating temperatures.”

The VPR shall achieve > 99.0 per cent vaporisatibB0 nm tetracontane
(CH3(CH,)3sCH3) particles, with an inlet concentration »f10,000 crii, by
means of heating and reduction of partial pressofethe tetracontane. It
shall also achieve a particle concentration redactactor (f) for particles
of 30 nm and 50 nm electrical mobility diametehgttis no more than 30 per
cent and 20 per cent respectively higher, and nceertian 5 per cent lower
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than that for particles of 100 nm electrical mdgitliameter for the VPR as a
whole.”

Paragraphs 1.4.4.1. and 1.4.4.2., correct to read:
“1.4.4.1. First Particle Number Dilution Device (BN

The first particle number dilution device shall bpecifically designed to
dilute particle number concentration and operatea gwall) temperature
of 150 °C — 400 °C. The wall temperature setpoimbutd be held at a
constant nominal operating temperature, within thisge, to a tolerance of
+10 °C and not exceed the wall temperature of the(faragraph 1.4.4.2.).
The diluter should be supplied with HEPA filtereitution air and be capable
of a dilution factor of 10 to 200 times.

1.4.4.2. Evaporation Tube

The entire length of the ET shall be controllecatavall temperature greater
than or equal to that of the first particle numbd#ution device and the wall
temperature held at a fixed nominal operating teatpee between 300 °C
and 400 °C, to a tolerance of +10 °C.”

Paragraph 2., footnote 1/, correct to read:

“1/  Example calibration/validation methods are avdéaat
http://www.unece.org/trans/main/wp29/wp29wgs/wp2@gpompFCP.html”

Paragraph 2.1.3., correct to read:
“2.1.3. Calibration shall be traceable to a staddalibration method:

(@) By comparison of the response of the PNC undibration with that
of a calibrated aerosol electrometer when simutiasly sampling
electrostatically classified calibration particles,

(b) By comparison of the response of the PNC urdgbration with that
of a second PNC which has been directly calibrdigdhe above
method.

In the electrometer case, calibration shall beeutaten using at least six
standard concentrations spaced as uniformly asilpp@sacross the PNC's
measurement range. These points will include a nahzero concentration
point produced by attaching HEPA filters of at kadass H13 of
EN 1822:2008, or equivalent performance, to thetinf each instrument.
With no calibration factor applied to the PNC undatibration, measured
concentrations shall be within £10 per cent of $kendard concentration for
each concentration used, with the exception ofzére point, otherwise the
PNC under calibration shall be rejected. The gradi®m a linear regression
of the two data sets shall be calculated and recbré calibration factor
equal to the reciprocal of the gradient shall bpliad to the PNC under
calibration. Linearity of response is calculatedtfzs square of the Pearson
product moment correlation coefficient3Rf the two data sets and shall be
equal to or greater than 0.97. In calculating b gradient and Rthe
linear regression shall be forced through the origiero concentration on
both instruments).

In the reference PNC case, calibration shall bdettaken using at least six
standard concentrations across the PNC’s measuteargge. At least three
points shall be at concentrations below 1,000 3 cnthe remaining
concentrations shall be linearly spaced betwee®0l¢hi® and the maximum
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of the PNC's range in single particle count modeede points will include a
nominal zero concentration point produced by attagtHEPA filters of at
least class H13 of EN 1822:2008, or equivalentgrernce, to the inlet of
each instrument. With no calibration factor applitmd the PNC under
calibration, measured concentrations shall be withl0 per cent of the
standard concentration for each concentration, thichexception of the zero
point, otherwise the PNC under calibration shallrbgcted. The gradient
from a linear regression of the two data sets df@ttalculated and recorded.
A calibration factor equal to the reciprocal of gadient shall be applied to
the PNC under calibration. Linearity of responsealeulated as the square of
the Pearson product moment correlation coeffic{Bf} of the two data sets
and shall be equal to or greater than 0.97. Inutaing both the gradient and
R? the linear regression shall be forced throughotiigin (zero concentration
on both instruments).”

Paragraph 2.2.1., correct to read:

“2.2.1.

Calibration of the VPR’s particle concetia reduction factors across its
full range of dilution settings, at the instrumenfixed nominal operating
temperatures, shall be required when the unitvs ared following any major
maintenance. The periodic validation requirement tfe VPR’s particle
concentration reduction factor is limited to a dhat a single setting, typical
of that used for measurement on diesel particfiiez equipped vehicles.
The Technical Service shall ensure the existeneecaflibration or validation
certificate for the volatile particle remover witha 6 month period prior to
the emissions test. If the volatile particle remoieorporates temperature
monitoring alarms a 12 month validation intervahlsbe permissible.

The VPR shall be characterised for particle cotre¢ion reduction factor
with solid particles of 30 nm, 50 nm and 100 nnceleal mobility diameter.
Particle concentration reduction factors(d)) for particles of 30 nm
and 50 nm electrical mobility diameters shall bemore than 30 per cent
and 20 per cent higher respectively, and no maxa & per cent lower than
that for particles of 100 nm electrical mobilityadieter. For the purposes of
validation, the mean particle concentration reductifactor shall be
within £10 per cent of the mean particle concegrateduction factor(f)

determined during the primary calibration of theR/P

Paragraph 2.2.2., correct to read:

“2.2.2.

The test aerosol for these measurements lsbasolid particles of 30, 50
and 100 nm electrical mobility diameter and a munim concentration
of 5,000 particles ci at the VPR inlet. Particle concentrations shall be
measured upstream and downstream of the components.

The particle concentration reduction factor atheparticle size (td) ) shall
be calculated as follows;

N, (d.
fr (dI ) — |n( I )
Nout (d| )
where:
Nin(d) = upstream particle number concentration for padiaé
diameter ¢
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Now(di) = downstream particle number concentration for pladic
of diameter d and
d = particle electrical mobility diameter (30, 50 or0L@m).

Nin(di) andNoy(d;) shall be corrected to the same conditions.

The mean particle concentration reductioﬁx at a given dilution setting
shall be calculated as follows;
- f, G0nm) + f, B50nm) + f, (100NM)

' 3
It is recommended that the VPR is calibrated aalidated as a complete
unit.”

Paragraph 2.3.1., correct to read:

“2.3.1. Prior to each test, the particle countallsteport a measured concentration
of less than 0.5 particles ¢hwhen a HEPA filter of at least class H13 of
EN 1822:2008, or equivalent performance, is attdctee the inlet of the
entire particle sampling system (VPR and PNC).”

Paragraphs 2.3.3. to 2.3.5., correct to read:

“2.3.3. Each day, following the application of a P filter of at least class H13 of
EN 1822:2008, or equivalent performantzethe inlet of the particle counter,
the particle counter shall report a concentratibs 6.2 cm®. Upon removal
of this filter, the particle counter shall show a@mrease in measured
concentration to at least 100 particles%when challenged with ambient air
and a return tg 0.2 cm® on replacement of the HEPA filter.

2.3.4. Prior to the start of each test, it shalldomfirmed that the measurement
system indicates that the evaporation tube, wheatufed in the system, has
reached its correct operating temperature.

2.3.5. Prior to the start of each test, it shalldoafirmed that the measurement
system indicates that the diluter PNBbas reached its correct operating
temperature.”




