UNITED
NATIONS E

Economic and Social Distr.
Council GENERAL

ECE/TRANS/WP.29/GRB/2009/5
22 June 2009

Original: ENGLISH
ENGLISH AND FRENCH ONLY

ECONOMIC COMMISSION FOR EUROPE

INLAND TRANSPORT COMMITTEE

World Forum for Harmonization of Vehicle Regulations
Working Party on Noise

Fiftieth session

Geneva, 1 - 3 September 2009

Item 3(c) of the provisional agenda

REGULATION No. 51
(Noise of M and N categories of vehicles)

Proposal for amendments to Regulation No. 51

Submitted by the expert from the Netherlands “

The proposal reproduced below was prepared by the expert from the Netherlands. It contains a
draft proposal for changes to the text of method B specified in Regulation No. 51 - Revision 1 -
Amendment 3 in order to incorporate Additional Sound Emission Provisions (ASEP). ASEP are
assumed to be added as Annex 10, while the type approval method is assumed to be described in
Annex 3. The numbering of annexes deviates from Regulation No. 51 - Revisionl -
Amendment 3 in which Annex 10 is used for method B. This proposal deviates from the
proposal currently under development by the Working Party on Noise (GRB) informal group on
ASEP for the reasons given in the justification. The modifications to the current text of the
Regulation are marked in bold characters.

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

GE.09-



ECE/TRANS/WP.29/GRB/2009/5

page 2

A.

PROPOSAL

Insert new paragraph 6.2.3. t0 6.2.3.3., to read:

"6.2.3.

6.2.3.1.

6.2.3.2.

6.2.3.3.

Additional sound emission provisions

The additional sound emission provisions apply owlto vehicles of categories M
and N; equipped with an internal combustion engine.

The additional sound emission provisions are preveive requirements. The
purpose of these requirements is to ensure that theund emission of the vehicle
under typical driving conditions different from the conditions of the type
approval test in Annex 3 shall not deviate considably from what can be
expected from Annex 3 test result for this specifigehicle.

The vehicle manufacturer shall not intentinally alter, adjust, or introduce any
mechanical, electrical, thermal, or other device orprocedure solely for the
purpose of fulfilling the noise emission requiremets as specified in this
regulation and as determined by the test proceduref Annex 3 but which will
not be operational during typical on-road operation These measures are
commonly referred to as "cycle detection”.

This shall not prevent the installation on a vehie of any control device,

function, system or measure if:

(a) it is activated only for such purposes as eng protection, cold starting or
warming up, or

(b) it is activated only for such purposes as opational security or safety and
limp-home strategies.

The vehicle shall meet the requirements Ahnex 10.

In the application for type approval the ranufacturer shall provide a statement

(in conformity with Appendix 1 of Annex 10) that the vehicle type to be
approved complies with the requirements of paragrap 6.2.3. of this
Regulation.”

Paragraph 8., amend to read:

"8.

8.1.

CONFORMITY OF PRODUCTION

The conformity of production procedures shall compy with those set out in the
Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/505/Re2) with the
following requirements:

Vehicles approved to this Regulation shall be so manufactured as to conform to the
type approved by meeting the requirements set forth in paragraph 6. above. The
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limit values set forth in paragraph 6. and referened appendices apply with an
additional margin of 1 dB(A).

The minimum requirements for conformity of production control procedures
set forth in Annex 7 to this Regulation shall be aoplied with.

The authority which has granted type approvalmay at any time verify the
conformity control methods applied in each producton facility. The normal
frequency of these verifications shall be one evetyo years:

Annex 7, amend to read:

2.1

2.2.

2.3.

"Annex 7
CHECKS ON CONFORMITY OF PRODUCTION

Genera

These requirements are consistent with the test to be held to check conformity of
production according to paragraph 8. of this Regulation.

Testing procedure
The test site and measuring instruments shall be those as described in Annex 3.

The vehicle(s) under test shall be subjected to the test for measurement of sound of
vehicle in motion as described in paragraph 3.1. of Annex 3.

Compressed air sound

Vehicles having maximum mass exceeding 2,800 kg and equipped with compressed
air systems must be subjected to an additional test for measurement of the
compressed air sound as described in paragraph 1. of Annex 6.

Additional Sound Emission Provisions (ASEP)

The vehicle manufacturer shall assess the complie@ with ASEP by an
appropriate evaluation (for example, but not limited to, part checks) or may
perform the test described in Annex 10.

Sampling and evaluation of the results

One vehicle has to be chosen and subjected to tiests of paragraph 2. above. If
the test results fulfill the conformity of production requirements of paragraph 8.
of the main body of this Regulation, the vehicle isconsidered to be in
compliance with the conformity of production provisons.
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If one of the test results does not fulfill the aaformity of production
requirements of paragraph 8. of the main body of tls Regulation two more
vehicles of the same type shall be tested pursuantparagraph 2. above.

If the test results for the second and the third ehicle fulfill the conformity of
production requirements of paragraph 8. of the mainbody of this Regulation,
the vehicle is considered in compliance with confamity of production
provisions.

If one of the test results of the second or thirdvehicle does not fulfill the

conformity of production requirements of paragraph 8. of the main body of this
Regulation, the vehicle type shall be considered hato conform to the

requirements of this Regulation and the manufacture shall take the necessary
measures to re-establish the conformity.

Annex 10, amend to read (inserting also a new Appendix 1):
"Annex 10

MEASURING METHOD TO EVALUATE THE COMPLIANCE WITHTH E
ADDITIONAL SOUND EMISSION PROVISIONS
(only applicable for vehicles of categories Mand N; which are equipped with an internal
combustion engine)

1. INTRODUCTION

This annex describes a measuring method to evaleathe compliance of the
vehicle with the additional sound emission provisios conform paragraph 6.2.3.
of this Regulation. The maximum allowable sound eission is given by a linear
function of engine speed. The anchor point of thisnear function is based on
the test results of Annex 3.

Although the vehicle shall meet the requirementsni this annex, it is not
obligatory to perform actual tests when applying fo type approval. It is

obligatory for the manufacturer to sign a declaraton of compliance conform
with Appendix 1. The type approval authority and tchnical service shall have
the possibility to ask for additional information about the declaration of
compliance and/or carry out the tests as describeaklow.

Vehicles are deemed to fulfill the requirements othis annex, if the vehicle
manufacturer provides technical documents to the fye approval authority

showing that the difference between maximum and mimum of the vehicle's

engine speed at BB' for any test condition insidehe ASEP control range
defined in paragraph 2.3. below (including Annex Zonditions) does not exceed
0.15 * (S-n,idle). This article is intended espeally for non-lockable CVT's.
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The analysis of Annex 10 requires the performancef a test according to
Annex 3. This Annex 3 test has to be performed umrd similar conditions on the
same track as the tests according to Annex 10.

MEASURING METHOD

Measuring instruments and condition of measuraents

Unless specified differently here after, the measimg instruments, the
conditions of the measurements and the condition dhe vehicle are equal to
those specified in Annex 3, paragraphs 1. and 2.

If the vehicle has different modes (such as contr@ystems of the transmission,
the driving performance or the sound emission), althese modes shall be in
compliance with the requirements in this annex.

Method of testing

Unless specified differently here after, the contlons and procedures of Annex 3
paragraphs 3.1. through 3.1.2.1.2.2. shall be usedDiffering from Annex 3,
single measurements are processed and evaluatedhat than averages of four
measurements for the same test condition.

Control range

There is a range of valid operation conditions wlh have to fall within the
following boundary conditions:

Vehicle speed ¥a asep: Vaa = 20 km/h

Vehicle speed ¥g_aser: Vvee < 80 km/h

Vehicle acceleration @or asep: awor < 4.0 m/$

Engine speed Bg_aser: Ngs < 2.0 * pmr®#% s or

nes < 0.9*s whichever is the lowest
Gear ratios

The ASEP requirements apply to every gear ratio khat leads to test results
within the boundary conditions as defined in paragaph 2.3. in this annex, with
the following restrictions:

In the case of vehicles tested with fixed gear rass, only gears below and
including those gears tested in Annex 3 shall be ed.

In case of vehicles with automatic transmissionsadaptive transmissions and
continuously variable transmissions (CVT's) testedvith non-locked gear ratios,
the test may include a gear ratio change to a lowerange and a higher
acceleration. A gear change to a higher range ara lower acceleration is not
allowed. A gear shifting which leads to a conditio that is not in compliance
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2.5.

3.1.

with the boundary conditions shall be avoided. Irthat case, it is permitted to
establish and use electronic or mechanical devicescluding alternate gear
selector positions.

Test of the vehicle

The path of the centerline of the vehicle shall flow line CC' as closely as
possible throughout the entire test, from the apprach to line AA' until the rear
of the vehicle passes line BB'.

For every test run j in every valid gear k the folowing parameters shall be

determined and noted:

(@ The maximum A-weighted sound pressure level dhe both sides of the
vehicle indicated during each passage of the velgécbetween the two lines
AA'" and BB', mathematically rounded to the first decimal place (Lwotkj)-
If a sound peak obviously out of character with thegeneral sound pressure
level is observed, the measurement shall be discad Left and right side
may be measured simultaneously or separately.

(b) The vehicle speed readings at AA' and BB' shiabe reported with the first
significant digit after the decimal place (Makj; Vegj)-

(c) The engine speed readings at AA' and BB' shalte reported as a full
integer value (Mayj; Nes,kj)-

(d) The calculated acceleration shall be determimkin accordance to the
formulas in Annex 3, paragraph 3.1.2.1.2. and repaed to the second digit
after the decimal place (@ot testkj)-

A test run is valid only if the measured vehicle @rformance and operation
conditions fall inside the ASEP control range spefied in paragraph 2.3. above.

NOISE LIMITATION

The maximum A-weighted sound pressure level recosttl during a test run as
specified above shall not exceed the limit curve fieed below.

Anchor point
The anchor point is defined in terms of engine sgel and sound pressure level.
The engine speed of the anchor pointaphor , IS the effective engine speed at BB'

of the acceleration test in Annex 3. In the casd a single gear test in gear i the
engine speed of the anchor point is:

Nanchor = Ni.

In the case of a two-gear test in gears i and itthe engine speed of the anchor
point is the weighted average of the engine speedsboth gears, namely
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Nanchor = M1 + K*(Nj - Nix1),

where k is the gear ratio weighting factor definedin paragraph 3.1.3.1. of
Annex 3.

The sound pressure level of the anchor point, dchor is defined as

I—anchor = Lwot,annex 3t X+ (Limit Annex 3 ~ I-urban,Annex 3)

where:

Lwotannex3 IS the reported value of the maximum sound presserlevel of
the acceleration test of Annex3 as defined in
paragraph 3.1.3.1. of Annex 3,

X is a general margin (X = [2]),

Limit annex 3 IS the limit value of Annex 3 for the vehicle tegd, and

Lurban.annex 3 IS the final test result of Annex 3 for the vehid tested as
defined in paragraph 3.1.3.1. of Annex 3.

Not-to-exceed (NTE) point

For each gear k tested the NTE point is defined iterms of engine speed and
sound pressure level.

The engine speed of the NTE point for gear k, N\jex , is defined as the
maximum engine speed at BB' for ASEP tests accordjnto the definition of the
control range in paragraph 2.3. above.

The sound pressure level of the NTE point, ixe is defined as:

Lnte = Limit apnexz + Y

where:
Limit annex 3iS the limit value of Annex 3 for the vehicle tesid, and
Y is the allowed noise increase in the ASEP cowmir range
(Y =1[8)]).
Limit curve

The limit for a measurement in gear k is given adunction of the engine
speed R.

For engine speeds below the anchor point, the litlnturve follows a fixed slope of
Z = [3]in units of dB/1000 min®:

Limit asep (nk) = Lanchor +Z2* (nk - nanchor)/:l-ooo
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For engine speeds above the anchor point, the litnicurve is the linear
connection between the anchor point and the NTE poi:

I—imit ASEP (nk) = I—anchor + (I—NTE - I-anchor)*(nk = r’|anchor)/(nNTE,k = nanchor)
COMPLIANCE TESTS

The type approval authority as well as the technil service may request tests to
check the compliance of the vehicle with the requaments of this annex. To
avoid undue work load, testing typically consists fo2 random test points in
every valid gear. Pre-testing may be used to det@ine the most relevant test
points. For all test points the boundary conditios as specified in paragraph 2.3.
shall be met.

Appendix 1 to Annex 10
(Maximum format: A4 (210 x 297 mm))

Statement of compliance with the Additional Sound Eission Provisions

(Name of manufacturer) attests that vehicles of iB type
.................. (type with regard to its noise emission pursuant a ECE
Regulation No. 51) comply with the requirements ofparagraph 6.2.3. of
Regulation No. 51

e . (Name of manufacturer) makes this statement good faith, after
havmg performed an appropriate evaluation of the sund emission performance
of the vehicles.

Name of authorized representative: ...........ccecevviiiieiiiiiiee e

Signature of authorized represSentative: .......cc....oooiiieeiiiiiiiiiii e e
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B. JUSTIFICATION

Traffic noise is a serious public health problem which is aready recognized by the World Health
Organization. The most cost-effective measures are those addressing the noise at source. This
was the background for the introduction of Regulation No. 51, 03 series of amendments. In
order to reduce effectively the noise by vehicles in a wider range of driving conditions the
Additional Sound Emission Provisions (ASEP) were introduced.

In the GRB informal group on ASEP a system, developed by the International Organization of
Motor Vehicle Manufacturers (OICA), is under discussion.

This system cannot be supported by the Netherlands. It does not give sufficient noise limits for
engine speeds above those mentioned in Annex 3. This fact could lead to the situation that
vehicles become significantly louder in the higher engine speed area compared to what is
allowed by the existing regulation. Further information on this issue is given in working papers
GRBIG-ASEP-13-008 and GRBIG-ASEP-13-011.

The Netherlands prefer a system which is simple, straight forward and less lenient. Therefore,
an alternative ASEP system was developed which is presented to the members of GRB in this
formal document.

It is based on the following elements:
1. an anchor point (determined from measurements of Annex 3);
2. anot to exceed point (Annex 3 limit value plus a delta);
3. above the anchor point: a straight line between the anchor point and the not to exceed
point;
4. below the anchor point: aline with afixed slope;
5. abonusfor silent vehicles,
6. amargin (to alow for uncertainty of single measurements).

With the present state of the art of technology, these demands can be fulfilled.

The ASEP system proposed in this document is smpler and easier to perform than the method
presented by OICA. In addition, it isable to tackle the problem of noisy vehicles.



