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I. Proposal
Regulation No. 51

Uniform provisions concerning the approval of moor
vehicles having at least four wheels with regard ttheir noise

emissions
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1. Scope

This Regulation appliescontains provisions relating to the sound emitted
by motor te vehicles of categories M and Nwith-regard-to-neise

The specifications in this Regulation are intendetb reproduce the sound
levels which are generated by vehicles during normhariving in urban
traffic.

2. Definitions

For the purpose of this Regulation,

2.1. "Approval of a vehicle" means the approval of a vehicle type with regard
sound”;

2.2. 'Vehicle type" means-a—eategery- anotor vehicles which do not differ
essentially in suchin-sueh-essentiabspects as:

2.2.1. The shape or materials of the bodywork {paletrly the engine compartment
and its soundproofing);

2.2.2. The length and width of the vehicle;

2.2.3. The type of engine (positive or compressgnition, two - or four-stroke,

reciprocating or rotary piston), number and capagitcylinders, number and
type of carburettors or injection system, arrang#mef valves, rated
maximum power and corresponding engine speed(sheotype of electric

motor;

2.2.4. The transmission system, the number of geadgatios;

2.2.5. Thesound reduction system as defined in the following paapbs 2.3.
and 2.4.

2.2.6. Notwithstanding the provisions of paragraples2. and 2.2.4., vehicles other

than those in categories;Mnd N* having the same type of engine and/or
different overall gear ratios, may be regarded elsicles of the same type.
However, if the above differences provide for dadignt test method, these
differences are to be considered as a change ef typ

2.3. "Sound reduction system" means a complete set of components necessary for
limiting the sound made by a motor vehicle-and-&shaust
2.4. "Sound reduction systems of different types' meanssound reduction systems

which differ in such essential respects as:

As defined in the Consolidated resolution on tleagruction of vehicles (R.E.3), document
ECE/TRANS/WP.29/78/Rev.2, para.2.

Note by the secretariat: The highlighted text show changes that do natespond to the actual text of
the Regulation and to the Ilatest stage of changegpeed by GRB including
ECE/TRANS/WP.29/2011/64 and Supplement 8 to thedd2s of amendments adopted by WP.29 at
its June 2011 session
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2.5.

That their components as specified in paragragh #ear different trade
names or marks;

That the characteristics of the materials coum#tiy a component are
different or that the components differ in shapesme, a change in the
plating procedure (galvanization, aluminium coatietg.) is not deemed to
produce a difference of type;

That the operating principles of at least one ponent are different;
That their components are assembled differently;
That the number of the intake and/or exhaushedes is different.

'Sound reduction system component” means one of the individuglarts

which together form the sound eenstituent—parts—whose—assembly
constitutes-the-peiseduction system.

Such—Fhesecomponentsnclude, but are not limited to, in—particular the
intake and exhaustpipes pipirgs the expansion chamber(s), the silencer
itself, the components of acoustic insulating capki(screen){s)-proper.

25:2——*Manifolds are not consideredmponentof the noise reduction system.

2.6.

2.7.

2.8.

2.9.

2.10.

"Maximum authorized mass' of the vehicle is defined as the kerb mass

plus meansthe Jeeehmeauy—pemmeablenammum —massdeela#ed—by—the

"Mass of a vehicle ir+upnRiRg-erder{m,)" means the mass of an unladen
vehicle with bodywork, and with coupling device tile case of a towing
vehicle, or the mass of the chassis with cab ifrttaufacturer does not fit
the bodywork and/or coupling device, including @l oils, 90 per cent of
fueI 100 per cent of other liquids except usedenmttools, spare wheel,

"Rated engine power" means the engine power ergssed in kW (ECE)
and measured by the ECE method pursuant to Regulain No. 85.

'Rated engine speed, S' means the declared engine speed in“n{ipm) at
which the engine develops its rated maximum net ggopursuant to
Regulation No. 85.

If the rated maximum net power is reached at sg¢vengine speeds, the
highest engine speed shall be used.

'Power to mass ratio index (PMR)* means a numerical quantity—{see

Anrnex10paragraph-3-1-2-1-Mjth no. dimension used for the calculation

of acceleratioraccording to the equation:

Pn
PMR = —— x 1000 kg/kwW
mt
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2.11.

2.11.1.

2.11.2.

2.12.
2.13.

2.14.

2.15.

2.16.

2.17.

2.18.

2.19.

3.1.

'Reference point" means a pointlependent on the design and category of
the vehiclewhich-is-defined-asfollows

Category MM2 < 3,500 kg,N;:

(@)  For front engine vehicles: the front end & tkehicle;

(b) For mid engine vehicles: the centre of theicleh

(c) For rear engine vehicles: the rear end ofvttécle.
Category M, > 3,500 kg M3, No, Ns:

The border of the engine closest to the fronhefitehicle.
'Engine” means the power source without detachable acdesso

"Target acceleration" means an acceleration at a partial throttle damdin
urban traffic and is derived from statistical intigations.

'Reference acceleration” means the required acceleration during the
acceleration test on the test track.

'‘Gear ratio weighting factor k" means a dimensionless numerical quantity
used to combine the test results of two gear rétiothe acceleration test and
the constant speed test.

'Partial power factor k," means a numerical quantity with no dimension used
for the weighted combination of the test resultshaf acceleration test and
the constant speed test for vehicles.

'Pre-acceleration” means application of acceleration control deyicer to
AA' for the purpose of achieving stable acceleratbetween AA' and BB'.

‘Locked gear ratios' means the control of transmission such that the
transmission gear cannot change during a test.

'Design family of silencing system or silencing system components"

Silencing systems or components thereof belorthgsame design family if
all of the following characteristics are the same:

(@)  The exhaust gases in contact with the abspfifinous material have
net gas flow through this material: (yes or no);

(b)  The type of the fibres (e.g. basalt wool, biemol, glass wool, Etype
wool, etc.);

(c)  Binder material specifications (if applicahle)
(d)  Average fibre dimensions (thickness, length);
(e)  Minimum bulk material packing density (kg/m3);

) Maximum contact surface between the gas flowl éhe absorbing
material (e.g. perforation open area).

Application for approval

The application for approval of a vehicle typi¢h regard tasound shall be
submitted by its manufacturer or by his duly aciteztirepresentative.
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3.2.

3.3.

3.4.

It shall be accompanied by the under mentiateediments and the following

particulars-in-triplicate

(& ald2+——A description of the vehicle type with regard to the
items mentioned in paragraph 2.2. above. The nuwnizerd/or
symbols identifying the engine type and the vehiglpe shall be
specified,;

(b) a322—A list of the components, duly identified, constitgtithe
noise reduction system;

(c) drawings of 3-23—A—drawing—ef the assembledsound neise

reduction system and an indication of its positarthe vehicle;

(d) 324-DBetailed drawingsand part numbers of each component to
enable it to be easily located and identified, argpecification of the
materials used.

In the case of paragraph 2.2.6. the singlé&ckehrepresentative of the type in
guestion, will be selected by the Technical Sereimeducting approval tests,
in accordance with the vehicle manufacturer, aslhidn the lowest mass in
running order with the shortest length and follogvithe specification laid

downirparagraph-3-12-3-2.81 Annex 3.

If the methods described inparagraph 3or 4. of Annex 5 are used, the
technical servicel2:3-2-3ir-annex-3.

At—therequest—of theFechnical- Serviee conducting approval testmay
request, the vehicle manufacturéo shalb—ir—=additien submit-a—sample—of
the intake and exhaust pipes, the expansion chamber(s)and tlsdencer
itself neise reduction—sy®m and an engine of at least the same cylinder
capacity and rated maximum power at least equivalent in terms of
air/gas flow as that fitted to the vehicle in respect of whigpe-approval is
sought.

4.1.

4.1.1.

4.1.2.

Markings
The components of the noise reduction syseluding fixing hardware
and piping, shall bear:

The trade name or mark of the manufacturéhe noise reduction system
and of its components; and

The manufacturer's trade description;

These markings shall be clearly legible anthbelible even after fitting.

5.1.

Approval

If the vehicle type submitted forapprovalpursuant to this Regulation

Fype-approval shall-enly-be-granted if:
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Qa)—'lihe—vehwle—typmeets the requwements of paragraphs 6. and 7Wbelo
approval 3

5.2 An approval number shall be assigned to eggé &pproved. Its first two
digits - {at presen03 82 corresponding to th&302 series of amendments
which entered into force dad.mm.yyyy] -18-Apri1995)shall indicate the
series of amendments incorporating the most reaemjor technical
amendments made to the Regulation at the timesoeisf the approval. The
same Contracting Party may not assign the same etolihe same vehicle
type equipped with another type of noise reducsgstem or to another
vehicle type.

5.3. Notice of approval or of extension or of reflugr withdrawal of approval or
of production definitely discontinued of a vehidgpe pursuant to this
Regulation shall be communicated to the PartiehéoAgreement applying
this Regulation, by means of a form conformingtie tmodel in annex 1 to
this Regulation.

5.4. There shall be affixed, conspicuously and imeadily accessible place
specified on the approval form, to every vehiclafooming to a vehicle type
approved under this Regulation an internationateygd mark consisting of:

(& ab543E——A-circle surrounding the letter "E" followed by the
distinguishing number of the country which has tgdrapprovét

(b)  the54-2—Fhe number of this Regulation, followed by the letter
"R", a dash and the approval number to the rightttef circle
prescribed irthis paragraph-5-4.1

5.5. If the vehicle conforms to a vehicle type amed, under one or more other
Regulations annexed to the Agreement, in the cgpumhiich has granted
approval under this Regulation, the symbol presctiin paragraph 54.1.
need not be repeated; in such a case the regukatid@approval numbers and
the additional symbols of all the Regulations ungbich approval has been
granted in the country which has granted appromdku this Regulation shall
be placed in vertical columns to the right of thgmbol prescribed in
paragraph 5.4:1.

5.6. The approval mark shall be clearly legible badndelible.

2 The distinguish numbers of the Contracting Pattiethe 1958 Agreement are reproduced
in Annex 3 to Consolidated Resolution on the Cardton of Vehicles (R.E.3),
document ECE/TRANS/WP.29/78/Rev.2.
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5.7.

5.8.

5.9.

The approval mark shall be placed close tmrorthe vehicle data plate
affixed by the manufacturer.

Annex 2 to this Regulation gives examples asfangements of the
approval mark.

The test report (see Annex 1) shall, includet deast the following
information:

(@) details of the test site (e.g. surface temperat, absorption
coefficient, etc.), test site location, site orieation and weather
conditions including wind speed and air temperature direction,
barometric pressure, humidity;

(b)  the type of measuring equipment including the imdscreen;

(c) the A-weighted sound pressure level typical othe background
noise;

(d) the identification of the vehicle, its engineits transmission system,
including available transmission ratios, size andyipe of tyres, tyre
pressure, tyre production type, power, test mass,qwer to mass
ratio index, awot ref, @urban, VEhicle length and location of the
reference point; the transmission gears or gear rads used during
the test;

(e) the vehicle speed and engine speed at the benig of the period
of acceleration and the location of the beginning fo the
acceleration;

(f) the vehicle speed and engine speed at PP' and @end of the
acceleration;

(@) method used for calculation of the acceleratign
(h) intermediate measurement results per gears used
point of depressing accelerator,

A wots
L wots
L crise
() final measurement results:
k P
k
L urban

0] the auxiliary equipment of the vehicle, where ppropriate, and its
operating conditions;

(k) all valid A-weighted sound pressure level value measured for
each test, listed according to the side of the veihé and the
direction of the vehicle movement on the test site;

0] measurement results from compressed air soundests for each
side of the vehicle and all relevant information neessary to obtain
the different sound emission levels.
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6. Specifications
6.1. General specifications
6.1.1. The vehicle, its engine and #sund reduction system shall be so designed,

constructed and assembled as to enable the veiniclermal use, despite the
vibration to which it may be subjected, to complighathe provisions of this
Regulation.

In addition the sound6-1-2——Fheneisereduction system shall be so
designed, constructed and assembled as to be abasonably resist the
corrosive phenomena to which it is exposed havegard to the conditions
of use of the vehicle.

In the case of an exhaust system containing fibrousnaterials, the
requirements of Annex 5 shall be applied.

6.2. Specifications regarding sound levels
6.2.1. Methods of measurement

6211 The sound made by the vehicle type submitted for approvadlishe
measured by the-twmethods described in Annex 3 to this Regulatiortfier
vehicle in motion and for the vehicle when statigiain the case of a

vehiclepowered by an electric motorwhere-an-internal-combustion-engine
does-not-operate-when-the-vehicle-is-statignizug emittedsound shall only

be measured in motion. Vehicles having a maximummissible mass
exceeding 2,800 kg shall be subjected to an additicmeasurement of the
compressed air noise with the vehicle stationarya@gordance with the
specifications of Annex 6, if the correspondingker@quipment is part of the
vehicle.

6:2.1.2—The two-values measured idecibels, mathematically rounded to the

nearest integer value accordance-with-the provisions-paragrapté.2-1-1.
abeveshall berecorded enteredin the test report anthe test resultson a

form conforming to the model-in—annex—1-to-this Bagen—shown in

Annex 1.

[6.2.2. Sound level limits

3 Atest is made on a stationary vehicle in ordegsrtvide a reference value for administrations Whic
use this method to check vehicles in use.

11
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6.2.2.1. Subject to the provisions of paragraph2622 below, the sound level of
vehicle types, aseported measuredy the method described in paragraph
3.1. of Annex 3 to this Regulation, shall not ext#ee following limits:
Limit values
Vehicle categories (dB(A))
Vehicles used for the carriage of passengers and
capable of having not more than nine seats, inegudi
6.2.2.1.1. the driver's seat 74
Vehicles used for the carriage of passengers having
more than nine seats, including the driver's seat,a
6.2.2.1.2. maximum authorized mass of more than 3.5 tonnes
6.2.2.1.2.1. with an engine power less than 150(EGE) 78
6.2.2.1.2.2. with an engine power of 150 kW (ECExlmove 80
Vehicles used for the carriage of passengers having
more than nine seats, including the driver's seat;
6.2.2.1.3. vehicles used for the carriage of goods
with a maximum authorized mass not exceeding 2
6.2.2.1.3.1. tonnes 76
with a maximum authorized mass greater than 2
6.2.2.1.3.2. tonnes but not exceeding 3.5 tonnes 77
Vehicles used for the transport of goods with a
6.2.2.1.4. maximum authorized mass exceeding 3.5 tonnes
6.2.2.1.4.1. with an engine power less than 75 E@E) 77
with an engine power of 75 kW (ECE) or above but
6.2.2.1.4.2. less than 150 kW (ECE) 78
6.2.2.1.4.3. with an engine power of 150 kW (ECExlmove 80
6.2.2.2. However,
6.2.2.2.1. For the vehicle types mentioned in paplgs 6.2.2.1.1. and 6.2.2.1.3.
equipped with a compression-ignition and direct edtipn internal
combustion engine, the limit values shall be insegbby 1 dB(A);
6.2.2.2.2. For vehicle types designed for off-foase and with a maximum authorized
mass above 2 tonnes, the limit values shall beeaszd:
6.2.2.2.2.1. By 1 dB(A) if they are equipped with engine having a power of less than
150 kW (ECE);
6.2.2.2.2.2. By 2 dB(A) if they are equipped with engine having a power of 150 kW
(ECE) or above.
6.2.2.2.3. For vehicle types mentioned in paragréy2h2.1.1. fitted with a gear box

having more than four forward gears and equippeld an engine developing
a maximum power greater than 140 kW (ECE) and lp@nmaximum-
power/maximum-mass ratio greater than 75 kWH, lilmé values shall be
increased by 1 dB(A), if the speed at which the ofdahe vehicle passes the
line BB' in third gear is greater than 61 km/h.

4 As defined in the Consolidated resolution on tleagruction of vehicles (R.E.3), document
ECE/TRANS/WP.29/78/Rev.2, para.2.

12
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6.2.3.

6.2.3.1.

6.2.3.2.
6.2.3.3.

6.3.
6.3.1.

7.1.

Additional sound emission provisions Specifications—regarding—exhaust
systems-containing-fibrous-materials

The additional sound emission provisions (ASEP) apy only to vehicles
of categories M and N; equipped with an internal combustion engine.

Vehicles are deemed to fulfil the requirements of Anex 10, if the vehicle
manufacturer provides technical documents to the ftye approval
authority showing, that the difference between maxnum and minimum
engine speed of the vehicles at BB’ for any testmdition inside the ASEP
control range defined in paragraph 3.3. of Annex 1Qo this Regulation
(including Annex 3 conditions) does not exceed 0.26S. This article is
intended especially for non-lockable transmissionsvith variable gear
ratios (CVT).

Vehicles of category N are exempted from ASEP if one of the following
conditions is fulfilled:

(@)  The engine capacity is not exceeding 660 ccmdathe power-to-
mass ratio PMR calculated by using the maximum autbrized
vehicle mass is not exceeding 35.

(b)  The payload is at least 850 kg and the power-tmass ratio PMR
calculated by using the maximum authorized vehiclenass is not
exceeding 40.

The additional sound emission provisions are prevdive requirements.

The purpose of these requirements is to ensure théhe sound emission
of the vehicle under typical driving conditions diferent from the

conditions of the type approval test in Annex 3 shh not deviate

considerably from what can be expected from the Arex 3 test result for
this specific vehicle.

The vehicle manufacturer shall not intentionally ater, adjust, or

introduce any mechanical, electrical, thermal, or ther device or
procedure solely for the purpose of fulfilling the noise emission
requirements as specified in this Regulation and adetermined by the
test procedure of Annex 3 but which will not be opetional during

typical on-road operation under conditions applicalle to ASEP. These
measures are commonly referred to as "cycle deteoin".

The vehicle shall meet the requirements ahnex 10 to this Regulation.

In the application for type approval the ranufacturer shall provide a
statement (in conformity with Appendix 1 of Annex D) that the vehicle
type to be approved complies with the requirementsf paragraph 6.2.3.
of this Regulation.

Specifications regarding exhaust systems gontafibrous materials

Requirements of annex 5 shall be applied.

Modification and extension of approval of a
vehicle type

Every modification of the vehicle type shak Imotified to the Type
Approval Authority which approved the vehicle typehe department may
then either:

13
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1 Consider that the modifications made are unlikelyhave an appreciable
adverse effect and that in any case the vehicle cmplies with the
requirements, or

12— Require a further test report from the Technicaiviee responsible for
conducting the tests.

7.2. Confirmation or refusal of approval, specifyithe alterations shall be
communicated by the procedure specified in pardgraB. above to the
Contracting Parties to the Agreement applying this Regulation.

7.3. The competent authority issuing the extensibrapproval shall assign a
series number for such an extension and informetifethe other Parties to
the 1958 Agreement applying this Regulation by rseafna communication
form conforming to the model in annex 1 to this Reagon.

8. Conformity of production

The conformity of production procedures shall compith those set out in
the Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/R&V.2) with the
following requirements:

8.1. Vehicles approved accorditg this Regulation shall be so manufactured as
to conform to the type approved by meeting the irequents set forth in
paragraph 6 aboveThe limit values set forth in paragraph 6. and
referenced appendices apply with an additional marig of 1 dB(A).

8.2. The minimum requirements for conformity of gwotion control procedures
set forth in Annex 7 to this Regulation shall benplied with da-orderto
verify-th i 8- L.raet-sui he

84— The-competentwuthority which has granted type-approval mayrat éme
verify the conformity controimethods applied inmethod-applicable-teach
productionfacility unit:

14
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84.5——The normal frequency othese verifications shall inspections—by—the
competentauthoritghallbe one every two yearslf-unsatisfactory—resul

N
atab Nth&eo

J jen
as-rapidly-as-possible.
9. Penalties for non-conformity of production
9.1. The approval granted in respect of a vehighe pursuant to this Regulation

may be withdrawn if the requirements set forth abare not met.

9.2. If a Contracting Party to the Agreement appulyihis Regulation withdraws
an approval it has previously granted, it shaltifaith so notify the other
Contracting Parties applying this Regulation, byamseof a communication
form conforming to the model in annex 1 to this Reagon.

10. Production definitely discontinued

10.1. If the holder of the approval completely esa® manufacture a vehicle type
approved in accordance with this Regulation, hdl slainform the authority
which granted the approval. Upon receiving thevaaié communication that
authority shall inform thereof the other Parties the 1958 Agreement
applying this Regulation by means of a communicafarm conforming to
the model in Annex 1 to this Regulation.

11. Transitional provisions

11.1. As from the official date of entry into foroé the 03 series of amendments,
no Contracting Party applying this Regulation shafuse to grant ECE
approval under this Regulation as amended bp8=eries of amendments.

11.2. As from the official date of entry into force of the 03 sdes of
amendments, Contracting Parties applying this Regation may not
refuse first national registration (first entry into service) of a vehicle
which does meet the requirements of the 03 serieb amendments to this
Regulation.

11.3. [X] years after official entry into forcet-Octeber1995Contracting Parties
applying this Regulation shall grant ECE approwlly if the vehicle type to

15
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114.

11.5.

12.

be approved meets the requirements—of-this-Regualats—amendeby-the

0302 series of amendments this Regulation
[x] after official entry into force As—from—1Oectober—1996 Contracting

Parties applying this Regulation may refuse firational registration (first
entry into service) of a vehicle which does not ttee requirements of the
03 series of amendments to this Regulation.

For the first five years after the official atry into force of the 0302 series
of amendments tthis Regulation vehicles with a serial hybrid drive train
which have an additional combustion engine with nomechanical
coupling to the power train are excluded from the equirements of
paragraph 6.2.3.

Names and addresses of Technical Services
responsible for conducting approval tests and of
Type Approval Authorities

The Contracting Parties to the 1958 Agreement applying this Regpra
shall communicate to the United Nations Secretdéinathames and addresses
of the Technical Services responsible for condgcsipproval tests and of the
Type Approval Authorities which grant approval amd which forms
certifying approval or extension or refusal or withwal of approval, issued
in other countries, are to be sent.
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Annex 1
Communication
(maximum format: A4 (210 x 297 mm))
issued by: Name of administration:
concerningg APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED
of a vehicle type with regard to is®und emission pursuant ECE to Regulation No. 51
Approval No. .......... Extension NO. .......cooovvviiiiiiin i,
1. Trade name or mark of the vehicle: ...
2. NV ENICIE Ty PO i
2.1. Maximum permissible mass including semi-trafiehere applicable) ............
Manufacturer's name and address ... iorreeerriiee i
4 If applicable, name and address of manufacturepresentative....................
5. Engine:
5.1. MANUFACTUIET: ...ttt ettt smne e e e
5.2. LY/ 0L PRSP UPUPUTTUPTTRRPRPN
5.3. MOAEL e
5.4. Rated maximum power (ECE): ............. kWa........ rev/min.
5.5. Kind of engine: e.g. positive-ignition, corapsion ignition, eté....................
! Distinguishing numed/withdrawn approval (see apgatgrovisions in the Regulation).
2 Delete what does not apply
3

If a non-conventional engine is used, this sha@dtated.
[4 The measurement values are given with the 1 dB(A)eduction in accordance with the
provisions of paragraph 6.2.2.1.]

17
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5.6.
5.7.

6.1.

7.1.

7.1.1.
7.1.2.
7.1.3.

7.2.

7.2.1.
7.2.2.
7.2.3.

7.3.

7.3.1.
7.3.2.

7.4.

7.4.1.

8.1.
8.2.

8.2.1.

8.2.2.

8.3.

8.3.1.
8.3.2.

8.3.3.
8.3.4.

8.4.

Cycles: two stroke or four-stroke (if appbtE) ...........ccoovvviiiiinieiniiiiiiee s
Cylinder capacity (if applicable)........cccccoiiiiiiiiie e,
Transmission: non-automatic gearbox/automaeim®? ......................co.......

[N T8 g1 oT=T o] o [= = 1= RSPRSPP

Equipment:

EXNAUSE SHIENCET: ...t eeeeeee e e e e e e e e e e e e e eea e e e e e aens
Manufacturer or authorized representativany) .........cccccceevviiiiieeeeeiiiiinnenn.
11/ To 1= PSSP ESRR
Type: .......... in accordance with drawNm: ................

1]t LIRS =T Lo =T SRRSO
Manufacturer or authorized representativany) .........cccccceevviiiiiieeeeiiiiinnenn.
11/ To 1= PSSP
Type: v, in accordance with drawith@: ...................

Elements of capsulation

Elements of sound encapsulation as definey the vehicle manufacturer

Manufacturer or authorized representative (i any)

Tyres

BRIP4 () I (o) VA =)

Measurements:

Length of the vehicle (IVE): ..........vieieee e mm

Point of accelerator depression: ...........cccccceeeeiaiivneeen. m before line AA’

Engine speed in gear i at: AA' [ PP 2/ oo, min-1 (rpm)
2 min-tpm)

Engine speed in gear (i+1) at:  AA'/PP' 2[.cccccoiiiiiinnennn. min-1 (rpm)
2 min-ipm)

Type approval NUMDEr Of tYre(S): .uveevieiicmerieeieeiiiiiiiieee et aae s

if not available, the following information shallbe provided:
TYIE MANUFACTUIET ..vvvieiiiiiiiiiieiiee s immmree et e skttt e e e e ee e e s s e ee e s snnreaeess

Commercial description(s) of the type of tyr (by axle), (e.g. trade name,
speed index, 1080 INAEX): ......uieeeiiiiiiee e eeabiee e e e e e e s e enbeneeeeeeanes

Type approval number (if available): .......c.ccccooioiiieeee e

Sound level of moving vehicle:



ECE/TRANS/WP.29/GRB/2012/2

TeSt reSUlt (ICTUISE): ....eee ettt @B
KD — FACTOT: e
Measurementresuits
Left-hand-side Righthand-side  Positien-ef-gear
dBW4 d—B{A}“ lEVEf
Firstmeasurement
Second-measurement
Fhird-measurement
Fourth-measurement
Festrestlt e dB-(A
8.25. NoiseSeundlevel of stationary vehicle:
Position and orientation of microphone (accordiodigure 2 in appendix
diagrams-inAppendixof Annex 3)
Test result for stationary test:..........cooiiiiie i B (A) Measurerent
results
aB(A) Engine-speed
Firstmeasurement
Secend-meastrement
Third-measurement
Festresut e d
8.36. NoiseSeundlevel of compressed air noise:
Test result for
(@) SEIVICE DIaKe: ..iiiiiiiiiee ittt emmmm e dB(A)
(b) Parking Brake: .......coooiuviiiiiiiiiiiiiieee e dB(A)
(c) during the pressure regulator actuation:............ccccee.n. dB(A)
Measurementresuts
Left-hand-side dB(A) Righthand sigh dB(AY
Firstmeasurement
Secend-meastrement
Fhird-measurement
Fourth-measurement
Festrestlt R e dB-(A)

19
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8413 AtmaosnharicfkPa)

oS Tt O S PR O I e e e e e e e e e e e e e e e e e e e e e e e e e e e e -« -
844 Humiditv (04):

o 44 PR ERY A e T T T T T e e e e e e
Q45 Alind csnaad (km/h)

4o G S P O I T ) e e e e e e e e e e e e e e e e e e e e e e e - - -
246 Aind direction

40 CAATAIE FE N A S B A e e

34— Position of approval mark on the vehicle ..o,
1415 [ = Lo SR
1516. DA it
163+ S0 (0 (=P P PP PP UPPPPPPPN
1718. The following documents, bearing the approval bemshown above, are

annexed to thidocument:cemmunication

drawings and/or photographsBrawings diagrams and plans of the engine
and of the noise reduction system;

List of components, duly identified constitutingetnoise reduction system.
18. Reason for extension of approval @ .........cccccvieiiieiiiiiiiiee e
19. REMAIKS: ... e
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Annex 2

Arrangements of the approval mark
Model A

(See paragraph 5.4. of this Regulation)

E 4 )5 51R - 03 2439 ¢

a =8 mm min.

The above approval mark affixed to a vehicle shdheat the vehicle type
concerned has, with regard to $isund emission, been approved in the Netherlands (E
4) pursuant to Regulation No. 51 under approval ®802439. The first two digits of
the approval number indicate that Regulation Noaké&ady included th&3 series of
amendments when the approval was granted.

Model B
(See paragraph 5.5. of this Regulation)

,;‘I

51 | 0832439 [fw =
33 | 001628 [fw =

a =8 mm

IF

min.

The above approval mark affixed to a vehicle shdheat the vehicle type
concerned has been approved in the Netherland} fErduant to Regulations Nos. 51
and 33.' The approval numbers indicate that, at the dathen the respective
approvals were granted, Regulation No. 51 incluthed3 series of amendments while
Regulation No. 33 was in its original form.

! The latter number is given as an example only

21
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Methods and instruments for measuring the sound ade by

motor vehicles-{measurement-method-A)

1.
1.1.

142

Measuring instruments
Acoustic measurements

The apparatus used for measuring the sound level nstibe a precision
sound-level meter or equivalent measurement systenmeeting the
requirements of Class 1 instruments (inclusive of he recommended
windscreen, if used). These requirements are desbad in "IEC 61672-
1:2002: Precision sound level meters", second edit, of the
International Electrotechnical Commission (IEC).

Measurements shall be carried out using the "fast"response of the
acoustic measurement instrument and the "A" weightihg curve also
described in "IEC 61672-1:2002".

When using a system that includes a periodic mongoof the A-weighted
soundpressurelevel, a reading should be made at a time intame&lgreater
than 30 ms.

The instruments shall be maintained and calibratedn accordance with
the instructions of the instrument manufacturer.

Compliance with requirements

Compliance of the acoustic measurement instrument&n shall be
verified by the existence of a valid certificate ofcompliance. These
certificates shall be deemed to be valid if certifiation of compliance with
the standards was conducted within the previous 1&honths period for

the sound calibration device and within the previos 24 months period
for the instrumentation system. All compliance teshg must be
conducted by a laboratory, which is authorized to prform calibrations

traceable to the appropriate standards.

131

Calibrationof the entire acoustic measurement system for measment
session.
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1.4.

153

At the beginning and at the end of every measunérsession the entire
acoustic measurement system shall be checked by means ajuads
calibrator that fulfils the requirements for soupdlibrators of -atteast
precision Class 1 according to IE60942:200342:1988 Without any
further adjustment the difference between the regdiof-two-—consecutive
cheeksshall be less than or equal to 0.5 dB.

If this value is exceeded the results of the meamants obtained after the
previous satisfactory check shall be discarded.

Instrumentation for speed measurements

The rotational enginre speed of the engineshall be measured with
instrumentation having an accuracy of + 2 per centor better at the
engine speeds required for the measurements beingnformed.

The road speed of and the vehicle —-speedshall be measured with
instrumentation having an accuracy of at least + @ km/h when using

continuous measurement devicegistruments—with-an—aceuracy-of-+2-per
cent-or-better.

If testing uses independent measurements of spedbis instrumentation
must meet specification limits of at least + 0.2 krh.

Meteorological instrumentation

The meteorological instrumentation used to monitoe environmental
conditionsduring the test shall include the followinglevices, which meet
at least the given accuracy:

@ a {H——A-temperature measuring devjcel >which-shall-be
acedrate-within=1°C;
(b) a——~H)—A wind speeemeasuring device, + 1.0 m/s

(c) a barometric pressure measuring devicet 5 hPa which-shall-be
aceurate-within+1-0-m/s.

(d)  arelative humidity measuring device, + 5 pecent.
Conditions of measurement
Testsite* andambient conditions

The test siteshall be must—eonsist—of—a—central—aceceleration—sectio
surrounded-by substantiallylevel. The surface of theflat testtrack shall

be dry. The surface of the site shall be in accorda&e with the provisions
given in Annex 8 to this Regulation. The test sitshall be such that when

a small omni-directional sound source is placed oits surface at the
central point (intersection of the microphone linePP' and the centre line
of the vehicle lane CC') as shown in Figure 1 of Arex 8, deviations from
hemispherical acoustic divergence shall not exceedl dB area

This condition is deemed to be satisfied if the flWwing requirements are
met:

23
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(@)  Within a radius of 50 m from the centre of thetrack the space is
free of large reflecting objects such as fences, aks, bridges or
buildings.

(b)  The test track and the surface of the site ardry and free from
absorbing materials such as powdery snow or looseslris.

(c) In the vicinity of the microphonehere are no obstacles that could
influence the acoustical field and no person is pitned between
the microphone and thesound source. The meter observer is
positioned so as not to influence the meter reading

to-affect the readings-of the- meang-instrumen2. 1.2 Measurements  shall
not be made under adverse weather conditions. #t fo@ ensured that the
results are not affected by gusts of wind.

The meteorological instrumentation should be positined adjacent to the
test area at a height of 1.2 m £ 0.02 m. The measments shall be made
when the ambient air temperature is within the rang from 5°C

to 40 °C.

The tests shall not be carried out if the wind spek including gusts, at
microphone height exceeds 5 m/s, during the sound easurement
interval.

A value representative of temperature, wind speed ral direction,
relative humidity and barometric pressure shall berecorded during the
sound measurement interval.

Any sound peak which appears to be unrelated éoctaracteristics of the
general sound level of the vehicle shall be ignanedking the readings.

The background noise shall be measured for a durain of 10 seconds
immediately before and after a series of vehicle $¢s. The measurements
shall be made with the same microphones and microphe locations used
during the test. The A-weighted maximum sound presse level shall be
reported.

The background noise (including any wind noise) shiabe at least 10 dB
below the A-weighted sound pressure level producetly the vehicle
under test.

The following correction shall be applied to the idividual measured test
value.

10

11 12 13 14 >14

-0,5

-0,4 -0,3 -0,2 -0,1 0,0
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2.2. Vehicle

2.2.1. The vehicle shall be representative of vehicles tie put on the market as
specified by the manufacturer.Measurements shall be madé&hout any
trailer en-unladen-vehicles-andxcept in the case of non-separable vehicles.
Measurements shall be made on vehicles at the testass m specified
according to the following table:witheuttrailer-orsemtrailer.

Vehicle Category Vehicle Test Mass

M, m; = Mye, + 75 kg for the driver
N4 m; = Mye, + 75 kg for the driver
N, Nz m, = 50 kg per kW rated power

Extra loading to reach the test mass of the vehiclshall be
placed above the driven rear axle(s). The extra lang is
limited to 75 per cent of the maximum mass allowedbr the
rear axle. The test mass must be achieved with aléoance of
+ 5 per cent.

If the centre of gravity of the extra loading canné be aligned
with the centre of the rear axle, the test mass dhe vehicle
shall not exceed the sum of the front axle and theear axle
load in un-laden condition plus the extra loading.

The test mass for vehicles with more than two axleshall be
the same as for a two-axle vehicle.

M,, M3 m; = f..—mass-ofthe crew-member{ifapplicableine +75
kg for the driver

25
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2.2.2.

2.2.3.

The tyre$o be used for the testhall be representative for the vehicle and
shall beare selected by the vehrcle manufacturer mu:brded in Annex 1.
They W

they shall correspond to one of the tyre sizes desna@hatr the vehrcleas
original equipment. The tyre is or will be commercally available on the
market at the same time as the vehiclé The tyres shall be inflated to the
pressure recommendedoy the vehicle manufacturéor the test mass of
the vehicle. The tyres shall have and-meettheninimumtread depth oht

least 80 per cent of the fullk-6-mm-in-the-main-grooves-ef-tiaddepth

Before the measurements are startederigene vehiele shall be brought to
its normal operating conditiors-as+egards

22.3-1—Temperatures

2.2.3.4— Sparking-plugs,-carburettor(s),-ete.-(as-approgyiat

2.2.4.

2.2.5.

2.2.6.

3.1.
3.1.1.

If the vehicle is fitted with more than twdnreel drive, it shall be tested in the
drive which is intended for normal road use.

If the vehicle is fitted with fan(s) havieg automatic actuating mechanism,
this systenshall mustnot be interfered with during the measurements.

If the vehicle is equipped with an exhaystesm containing fibrous materials,
the exhaust system is to be conditioned beforégeiteaccording to Annex 5.

Methods of testing
Measurement gundaseiseof vehicles in motion
General conditions of test

Two lines, AA' and BB', parallel to line PP' and #uated respectively
10 m forward and 10 m rearward of line PP’ shall bemarked out on the

test runway (see Annex 8, figure(see-appendixfidl)).

At leastfour twe measurements shall be made on each side of theleseh
and for each gear.Preliminary measurements may be made for adjustmen
purposes, but shall be disregarded.

The microphonahall mustbe located at a distance of TrE: 0.052 m from
the reference line CCAQnex 8, Figure 1) of the track andZm +2= 0.02%
m above the ground.

The reference its axis for free field conditions (see IEC 61672-1:2002)

shall be ef—maximum—sensitivity —must—behorizontal and directed
perpendicularly towards perpendicutartthe path of the vehicle (line CC").

The tyre contribution for overall sound emission béng important, this Regulation has taken
into account the tyre/road sound emission regulatits. Traction tyres, snow tyres and special
use tyres according to UNECE Regulation No. 117 sh#&e excluded during type-approval- and
COP-measurements on request of the manufacturer.
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3.1.2. Specific test conditions for vehicles
13.1.2.1. Vehicles of category MM, < 3,500 kg, N Pwolines—AA—andBB',

The path of the centreline of the vehicle shall f@w 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' (see Figudeof Annex 8). If the
vehicle is fitted with more than two-wheel drive itshall be tested in the
drive selection which is intended for normal road se.

If the vehicle is fitted with an auxiliary manual transmission or a multi-
gear axle, the position used for normal urban driving shall be used. In
all cases, the gear ratios for slow movements, parlg or braking shall be
excluded.

The test mass of the vehicle shall be according tdhe table
inparagraph 2.2.1.

The test speed ys is 50 km/h+ 1 km/h. The test speed must be reached,
when the reference point is at line PP".

3.1.2.1.1. Power to mass ratio index (PMR)
PMR is defined as follows:
PMR = (P, / m) * 1,000 kg/kW

The power to mass ratio index (PMR) is used in thistandard for the
calculation of acceleration.

3.1.2.1.2. Calculation of acceleration

All accelerations in this paper are calculated usig different speeds of the
vehicle on the test track (see Annex 8, Figure 1Fhe formulas given are
used for the calculation of @oi, ayoti+1 @Nd 8ot s The Speed, either at
AA' or PP, is defined as the vehicle speed when ¢hreference point
passes AA' or PP'. The speed at BB' is defined whetme rear of the
vehicle passes BB'. The method used for determinati of the
acceleration shall be indicated in the test report.

The definition of the reference point for the vehite considerably affects
the length of the vehicle in the formula below. Ithe reference point is in
the front of the vehicle, then | =}, mid: | =% |, and rear: | = 0.

Acceleration calculations are applicable to M, N; and M, < 3,500 kg
categories only.

3.1.2.1.2.1. Calculation procedure for vehicles viitmanual transmission, automatic
transmission, adaptive transmissions and CVTs testewith locked gear
ratios:

ot test = ((Vee/3.6)2 - (Van/3.6)2) / (2*(20+1))

ayot test used in the determination of gear selectiorhall be the average
of the four a, s, 1 during each valid measurement run.

Pre-acceleration may be used [review data]. The ladon of depressing
the accelerator shall be reported in the communic&n form (Annex 1).

27
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3.1.21.2.2.

3.1.2.1.2.3.

3.1.2.1.2.4.

3.1.2.1.3.

3.1.2.1.4.

Calculation procedure for vehicles wit automatic transmissions,
adaptive transmissions and CVTs tested with non-léed gear ratios.

awot test USed in the determination of gear selection shdlle the average of
the four ayq syl during each valid measurement run.

If devices or measures, as described in paragraph.132.1.4.2., can be
used to control transmission operation for the purpse of achieving test
requirements, calculate awot test using the equatio

ot test = ((Vee/3,6)? - (Van/3,6)?) / (2*(20+1))
Pre-acceleration may be used.

If no devices or measures, as described in paragrap3.1.2.1.4.2., are
used, calculate awot test using the equation:

awot_testep-8a = ((VBa/3.6)? - (Vbp/3.6)?) / (2*(10+))
Pre-acceleration shall not be used.

The location of depressing the accelerator shall b&here the reference
point of the vehicle passes line AA'.

Target acceleration

The target acceleration ana, defines the typical acceleration in urban
traffic and is derived from statistical investigations. It is a function
depending on the power-to-mass ratio index (PMR) dd vehicle.

The target acceleration au.an is defined by
auman = 0.63 * logo (PMR) - 0.09
Reference acceleration

The reference acceleration @y .r defines the required acceleration
during the accelerated test on the test track. Itd a function depending on
the power-to-mass ratio of a vehicle. That functionis different for
specific vehicle categories.

The reference acceleration gy rf is defined by:

Awotret = 1.59 * logo(PMR) - 1.41 for PMR> 25

Qwotref = &uman = 0.63 * logo (PMR) - 0.09 for PMR < 25
Partial power factor k

The partial power factor kp (see paragraph 3.1.3.1.) is used for the
weighted combination of the test results of the aeteration test and the
constant speed test for vehicles of category Mind N;.

In cases other than a single gear test,a@ f has to be used instead of
Aot test (S€€ paragraph 3.1.3.1.).

Gear ratio selection

The selection of gear ratios for the test dependsnotheir specific
acceleration potential @, under full throttle condition, according to the
reference acceleration gq .t required for the full throttle acceleration
test.

Some vehicles may have different software programer modes for the
transmission (e.g. sporty, winter, adaptive etc.). If the vehicle has
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different modes leading to valid accelerations, th&ehicle manufacturer

has to prove to the satisfaction of the technicaksvice, that the vehicle is
tested in the mode which achieves an acceleratioribg closest to a wot
ref.

3.1.2.1.4.1. Mehicles—withManual transmission, automatic transmissions, addpve
transmissions or transmissions with variable gear atios (CVTs) tested
with locked gear ratios

The following conditions for selection of gear ratys are possible:

(@)  If one specific gear ratio gives an acceleratioin a tolerance band
of £5per cent of the reference acceleration ,& rf hoOt
exceeding 3.0 m/s test with that gear ratio.

(b) If none of the gear ratios give the required aeleration, then
choose a gear ratio i, with an acceleration higheasind a gear ratio
i+1, with an acceleration lower than the referencecceleration. If
the acceleration value in gear ratio i does not ered 3.0 m/s?, use
both gear ratios for the test. The weighting ratian relation to the
reference acceleration gy ¢ is calculated by:

k= (awot ref — Awot (i+1))/(a wot (i) — Aot (i+1))

(c) if the acceleration value of gear ratio i excets 3.0 m/$, the first
gear ratio shall be used that gives an acceleratiomelow 3.0 m/3
unless gear ratio i+1 provides acceleration lessdh gpan. In this
case, two gears, i and i+1 shall be used, includinige gear i with
acceleration exceeding 3.0 nfisin other cases, no other gear shall
be used. The achieved acceleration,a test during the test shall be
used for the calculation of the part power factor k instead
of Aot ref-

(d) If the vehicle has a transmission in which thex is only one
selection for the gear ratio the acceleration test carried out in
this vehicle gear selection. The achieved acceleiat is then used
for the calculation of the part power factor k> instead of &t ref-

(e) If rated engine speed is exceeded in a gearimbefore the vehicle
passes BB' the next higher gear shall be used.

3.1.2.1.4.2. Mehiclewith Automatic transmission, adaptive transmissions and
transmissions with variable gear ratios (CVTs) testd with non locked
gear ratios.

The gear selector position for full automatic opertion shall be used.

The acceleration value @uwst Shall be calculated as defined in
paragraph 3.1.2.1.2.2.

The test may then include a gear change to a loweange and a higher
acceleration. A gear change to a higher range andlawer acceleration is
not allowed. A gear shifting to a gear ratio whichis not used in urban
traffic shall be avoided.

Therefore, it is permitted to establish and use ettronic or mechanical

devices, including alternate gear selector positian to prevent a
downshift to a gear ratio which is typically not ugd at the specified test
condition in urban traffic.
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3.1.2.1.5.

3.12.16.

3.1.2.2.

The achieved acceleration gy s Shall be greater or equal to gpan-

If possible, the manufacturer shall take measures ot avoid an
acceleration value @ st greater than 2.0 m/é.

The achieved acceleration awot test is then used fihe calculation of the
partial power factor k, (see paragraph 3.1.2.1.3.) instead,& rer.

Acceleration test

The manufacturer shall define the position of the eference point in front

of line AA' of fully depressing the accelerator. Tle accelerator shall be
fully depressed (as rapidly as is practicable) whethe reference point of
the vehicle reaches the defined point. The acceléoa shall be kept in

this depressed condition until the rear of the velsie reaches line BB'.
The accelerator shall then be released as rapidlysgossible. The point of
fully depressing the accelerator shall be reporteih the communication

form (Annex 1). The technical service shall have th possibility of
pretesting.

In the case of articulated vehicles consistingtwb nonseparable units
regarded as a single vehicle, the semi-trailer |shal disregarded in
determining when line BB' is crossed.

Constant speed test

The constant speed test shall be carried out witlthe same gears specified
for the acceleration test and a constant speed 00 &m/h with a tolerance
of £ 1 km/h between AA' and BB'. During the constah speed test, the
acceleration control shall be positioned to mainta a constant speed
between AA' and BB' as specified. If the gear is tked for the
acceleration test, the same gear shall be lockedrfthe constant speed
test.

The constant speed test is not required for vehies with a PMR < 25.
Vehicles of categories M> 3,500 kg, M, Ny, N3

The path of the centreline 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' (see Ann8x Figure 1). The test
shall be conducted without a trailer or semi-traile. If a trailer is not
readily separable from the towing vehicle, the trder shall be ignored
when considering the crossing of line BB'. If the ehicle incorporates
equipment such as a concrete mixer, a compressagtc., this equipment
shall not be in operation during the test. Thé ntesss of the vehicle shall be
according to the table of paragraph 2.2.1.

Target conditions of category M > 3,500 kg, N:

When the reference point passes line BB', the emg revolution nBB’
shall be between 70 per cent and 74 per cent of gukS, at which the
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engine develops its rated maximum power, and the kile speed shall be
35 km/h = 5 km/h. Between line AA' and line BB' a able acceleration
condition shall be ensured.

Target conditions of Category M, Ns:

When the reference point passes line BB', the emgi revolution nBB’

shall be between 85 per cent and 89 per cent of gueS, at which the
engine develops its rated maximum power, and the kile speed shall be
35 km/h £ 5 km/h. Between line AA' and line BB' a &ble acceleration
condition shall be ensured.

3.1.2.2.1. Gear ratio selection
3.1.2.2.1.1. Manual transmissions

Stable acceleration condition shall be ensured. hE gear choice is
determined by the target conditions. If the differece in speed exceeds
the given tolerance, then two gears should be tedteone above and one
below the target speed.

If more than one gear fulfils the target conditiors, select that gear which
is closest to 35 km/h. If no gear fulfils the targecondition for vies two

gears shall be tested, one above and one beloww The target engine
speed shall be reached in any condition.

A stable acceleration condition shall be ensuredt a stable acceleration
cannot be ensured in a gear, this gear has to besdégarded.

3.1.2.2.1.2. Mehid—with* Automatic transmissions, adaptive transmissions rd
transmissions with variable gear ratio (CVTS)

The gear selector position for full automatic opestion shall be used.
The test may then include a gear change to a loweange and a higher
acceleration. A gear change to a higher range andlawer acceleration is
not allowed. A gear shifting to a gear ratio whichis not used in urban
traffic, at the specified test condition, shall beavoided. Therefore, it is
permitted to establish and use electronic or mechéeal devices to
prevent a downshift to a gear ratio which is typicly not used at the
specified test condition in urban traffic.

If the vehicle includes a transmission design, wéi provides only a single
gear selection (Drive), which limits engine speeduding the test, the
vehicle shall be tested using only a target vehiclgpeed. If the vehicle
uses an engine and transmission combination that de not fulfill
paragraph 3.1.2.2.1.1., the vehicle shall be testeging only the target
vehicle speed. The target vehicle speed for thestds Vg = 35 km/h £ 5
km/h. A gear change to a higher range and a lower caeleration is
allowed after the reference point of the vehicle pses line PP'. Two tests
must be performed, one with the end speed of = Ve + 5 km/h, and
one with the end speed of ¥s;= Vgg' — 5 km/h. The reported sound level
is that result which is related to the test with tle highest engine speed
obtained during the test from AA' to BB'.

3.1.2.2.2. Acceleration test

When the reference point of the vehicle reaches e¢hline AA' the
accelerator control shall be fully depressed (withat operating the
automatic downshift to a lower range than normally used in urban
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3.1.3.

driving) and held fully depressed until the rear ofthe vehicle passes BB',
but the reference point shall be at least 5 m behihBB'. The accelerator
control shall then be released.

In the case of articulated vehicles consisting dfvo non-separable units
regarded as a single vehicle, the semi-trailer sHabe disregarded in
determining when line BB' is crossed.

Interpretation of results

The maximum expressed-irA-weighted sound pressure level indicated
during each passage of the vehicle between the twecibels{dB{A)shall
be—measured—as—thevehicle—is—driverwieen lines AA' and BB' (see
Annex 8, Figure 1) shall be noted. If a sound peakbviously out of
character with the general sound pressure level ibserved, the
measurement shall be discarded. At least four measements for each
test condition shall be made on each side of thehiele and for each gear
ratio. Left and right side may be measured simultagously or
sequentially. The first four valid consecutive measement results,
within 2 dB(A), allowing for the deletion of non vdid results (see
paragraph 2.1.), shall be used for the calculationf the final result for
the given side of the vehicle. The results of eadide shall be averaged
separately. The intermediate result is the higher alue of the two
averages mathematically rounded to the first decimaplace—Such—vatue
shall-constitute the resultof theeasurement. The speed measurements
at AA', BB', and PP’ shall be noted and used in callations to the first
significant digit after the decimal place.

The calculated acceleration & st Shall be noted to the second digit after
the decimal place.

3.1.3.1-3- 1.2 Determination-of-the-approach-speed
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The calculated values for the acceleration test anithe constant speed test
are given by

The calculated values for the acceleration test anithe constant speed test
are given by

Lwot rep = Lwot (i+1) +k* (Lwot(i)' Lwot (i+1))

Lcrs rep = I-crs(i+1) +k* (L crs (i) — Lcrs (i+1))

Where K = (8ot ref = &wot (i+1))/ (Bwot () = Bwot (+1))

In the case of a single gear ratio test the valuese the test result of each
test.

2_As-defined-in-annex-4-to-this Regulation.
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3.1.3.2.

The final result is calculated by combining Lwotrep and Lesrep.  The
equation is:
Lurban = I—wot rep — kP * (I— wot rep— Lcrs rep)

The weighting factor ko gives the part power factor for urban driving.
In cases other than a single gear testks calculated by:

kp =1- (anban / Aot ref)

If only one gear was specified for the testkis given by:
Kp =1 — (Qban / Aot tes)

In cases Where gy test IS 1€SS than gpan:
kp =0

icles of categorie®l, > 3,500 kg, M, N,, N3

When one gear is tested the final result is equdb the intermediate
result. When two gears are tested the arithmetic na of the
intermediate results shall be calculated.




ECE/TRANS/WP.29/GRB/2012/2

35



ECE/TRANS/WP.29/GRB/2012/2

3
V= MonacF Vo= 50 ke
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3.2-
3.2.1.

3.2.2.

3.2.3.
3.2.3.1.

Measurement adoundsaeiseemitted by stationary vehicles

Sound level in the vicinity of vehicles

In order to facilitate subsequent checks on vekiafeuse, the sound level
shall mustbe measured close to the exhaust system outéetciordance with
the following requirements and the measurementteesutered ito the test
report drawn up for the purpose of issuing the ifteate referred to in
Annex 1.

Acoustic measurements

A precision sound level meteor equivalent measuring systemas defined
in paragraph 1.1. of this annskall mustbe used for the measurements.

Test site - local conditions (see apperfiiyre 2 and 3a to 3d)

In the vicinity of the microphone, there shall beno obstacle that could
influence the acoustical field and no person shallemain between the
microphone and the sound source. The meter observeshall be
positioned so as not to influence the meter readindheasurements-should
astati s vahicla in e which orre N a for

3.2.4.

3.2.5.

3.2.5.1.

3.2.5.2.

Disturbanceoundaseiseand wind interference

Readings on the measuring instruments producedntyientsound reise
and windshall be at least 1Gnust-be—atleast-18B(A) below the sound
level to be measured. A suitable windscreen mafjtteel to the microphone
provided that account is taken of its effect on thensitivity of the
microphongsee paragraph 1.1. of this annex).

Measuring method
Nature and number of measurements

The maximum sound level expressed in A-weightedbads (dB(A))shall
must be measured during the operating period refereednt paragraph
3.2.5.3.2.1.

At least three measuremestsall mustbe taken at each measuring point.
Positioning and preparation of the vehicle

The vehicle shall be located in the centre partheftest area with the gear
selectorlevel in the neutral position and the clutch engaged. If thegiesf
the vehicle does not allow this, the vehicle shaltested in conformity with
the manufacturer's prescriptions for stationaryimmdesting. Before each
series of measurements, the engine must be broogdts normal operating
condition, as specified by the manufacturer.
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3.2.5.3.

3.2.5.3.1.

3.2.5.3.1.2.

3.2.5.3.1.3.

3.2.5.3.1.4.

3.2.5.3.1.5.

3.2.5.3.2.
3.2.5.3.2.1

If the vehicle is fitted with fan(s) having an amotatic actuating mechanism,
this system shall not be interfered with during $bend level measurements.
The engine hood or compartment cover, if so fittedshall be closed

Measuring of noise in proximity to the aukt
(see appendix, figuresahd 3)
Microphone orientation 3.2.5.3.1.1.

The microphone shall be located at a distance.®M®d+ 0.01 m from the
reference point of the exhaust pipe defined inrBg2 and at an angle of 45 °
(= 5°) to the vertical plane containing the flowisarf the pipe termination.
The microphone shall be at the height of the refegepoint, but not less than
0.2m from the ground surface. The reference axis @hticrophone shall lie
in a plane parallel to the ground surface and dhaldirected towards the
reference point on the exhaust outlet.

If two microphone positions are possible, the timrafarthest laterally from
the vehicle longitudinal centreline shall be used.

If the flow axis of the exhaust outlet pipe is98P to the vehicle longitudinal
centreline, the microphone shall be located atpbiat, which is furthest
from the engine.

For vehicles having an exhaust pexyidith outlets spaced more than 0.3 m
apart, one measurement is made for each outléitasdre the only one, and
the highest sound pressure level shall be noted.

If a vehicle has two or more exhausiets spaced less than 0.3 m apart and
connected to a single silencer, only one measurestadl be made. The
microphone shall be located relative to the outethest from the vehicle
longitudinal centreline, or when such outlet does exist, to the outlet,
which is highest above the ground.

For vehicles with a vertical exhaystg. commercial vehicles) the
microphone shall be placed at the height of theaaghoutlet. Its axis shall
be vertical and oriented upwards. It shall be plae¢ a distance of 0.5
mz+ 0.01 m from the exhaust pipe reference poirdefied in figure 2, but
never less than 0.2 m from the side of the vehielgrest to the exhaust.

For vehicles, where the referencetpafi the exhaust pipe is not accessible,
or located under the vehicle body, as shown inrig8b and 3c, because of
the presence of obstacles which form part of thacle (e.g. spare wheel,
fuel tank, battery compartment), the microphonellsha located at least
0.2 m from the nearest obstacle, including the atehbody, and its axis of
maximum sensitivity shall face the exhaust outleinf the position least
concealed by the above mentioned obstacles.

When several positions are possible, as showigund 3c, the microphone
position giving the lowest value of d1 or d2 shmdlused.

Note: Figures 3a to 3d show examples of the mwsitf the microphone,
depending on the location of the exhaust pipe.

Operating conditions of the engine
Target engine speed

The target engine speed is defined as:
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3.2.5.3.2.2.

3.2.5.3.2.3.

3.2.6.
3.2.6.1.

3.2.6.2.

3.2.6.3.

3.2.6.4.

3.2.6.5.

(@ 75 per cent of the engine speed S for vehialits a rated engine
speed5,000 mir';

(b) 3,750 mift for vehicles with a rated engine speed above 5Bt
and below 7,500 mih

(c) 50 per cent of the engine speed S for vehialgs a rated engine
speed> 7,500 mir.

If the vehicle cannot reach the engine speedagscsabove, the target engine
speed shall be 5 per cent below the maximum pessihyine speed for that
stationary test.

Test procedure

The engine speed shall be gradually increased fdtento the target engine
speed, not exceeding the tolerance band of +5 guetr af the target engine
speed, and held constant. Then the throttle costrall be rapidly released
and the engine speed shall be returned to idle.sbbhad pressure level shall
be measured during a period consisting of constagine speed of at least
one second and throughout the entire decelerateiogh The maximum
sound level meter reading shall be taken as theahse.

Test validation

The measurement shall be regarded as valid ifethieetingine speed does not
deviate from the target engine speed by more tltapet cent for at least one
second.

Results

Measurements shall be made accordingh& ricrophone location(s)
described in paragraph 3.2.5.3.1.

The maximum A-weighted sound pressurelléwdicated during the test
shall be noted, mathematically rounded to the fighificant figure before
the decimal place.

The test shall be repeated until threseautive measurements at each outlet
are obtained, which are within 2 dB of each otladigwing for deletion of
non valid results.

The result for a given outlet is the hamietic average of the three valid
measurements, mathematically rounded as given aoodeshall be reported
as the A-weighted sound pressure levgll

For vehicles equipped with multiple gaslais, the sound pressure level
reported laep shall be for the outlet having the highest averagend
pressure level.
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Annex 3 - Appendix

Measuring positions for vehicles in motion

Figure 1
Measuring positions for stationary vehicles
(examples)
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Figure 2
Reference point

il\\:}\
= ey

I

T = top view

S = side view

A = metered pipe
B = bent down pipe
C = straight pipe

D = vertical pipe

1 = reference point
2 = road surface

] ﬂ

Figure 3a

Figure 3b
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Figure 3c Figure 3d
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Annex 4

Classification of vehicles

2.1.

2.2.

2.3.

2.4,

2.4.1.

2.4.2.

2.4.3.

2.4.4.

2452

Category L
(Not applicable for this Regulation)

Category M - power-driven vehicles having astefour wheels and used for
the carriage of passengers

Category MVehicles used for the carriage of passengers anthprising
not more than eight seats in addition to the dibveeat.

Category M Vehicles used for the carriage of passengerspdsing more
than eight seats in addition to the driver's saatl having a maximum mass
not exceeding 5 tonnes.

Category M Vehicles used for the carriage of passengerspadeing more
than eight seats in addition to the driver's saat, having a maximum mass
exceeding 5 tonnes.

Vehicles of categories,Mnd M; belong to:

(a) one or more of the threefellewing-lasseqClass | Class Il, Class
Ill) in accordance with Regulation Nos. 36 and 107

(b) one of the two classes (Class A, Class B) accordance with
Regulation No52.

Class Feity-bus—a-vehicle—of this—class—has-seats,—and-spacesidnging
passengers

Vehicles constructed with areas for standing passgers, to allow
frequent passenger movement.

Class IHnterurban-bus-er-coach™—a-vvehicle-of-this-class-may-have prevision
forstanding-passengers;-but-only-in-the-gangway.

Vehicles constructed principally for the carriage ¢ seated passengers,
and designed to allow the carriage of standing passgers in the gangway
and/or in an area which does not exceed the spaceopided for two
double seats.

Class |IFteuring-coach™—a-vehicle—of-thiselass-hashe-provisienstergar
standing-passengers.

Vehicles constructed exclusively for the carriagefceated passengers.
Class A:

Vehicles designed to carry standing passengeia vehicle of this class has
seats, and may have provisions for standing passeang.

ClassB:

As defined in the Consolidated resolution on tleagruction of vehicles (R.E.3), document

ECE/TRANS/WP.29/78/Rev.2, para.2.
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Vehicles not designed to carry standing passengeis vehicle of this class
has no provision for standing passengers.

2.5. Remarks

2.5.1. Articulated bus or coach' is a vehicle whidnsists of two or more rigid
sections which articulate relative to one anotttes;passenger compartments
of each section intercommunicate so that passengans move freely
between them; the rigid sections are permanentinected so that they can
only be separated by an operation involving faesitwhich are normally
only found in a workshop.

2.5.2. Articulated buses or coaches comprising twomore non-separable but
articulated units shall be considered as singlecleh

2.5.3. In the case of a towing vehicle designeldetaoupled to a semitrailer (tractor
for semi-trailer), the mass to be considered fassifying the vehicle is the
mass of the tractor vehicle in running trim, ingea& by the mass
corresponding to the maximum static vertical loshs$ferred to the tractor
vehicle by the semi-trailer and, where applicablg the maximum mass of
the tractor vehicle's own load.

2.5.4. "Mass of a vehicle in running order" means the mass of an unladen
vehicle with bodywork, and with coupling device inthe case of a towing
vehicle, or the mass of the chassis with cab if theanufacturer does not
fit the bodywork and/or coupling device, includingcoolant, oils, 90 per
cent of fuel, 100 per cent of other liquids excepised waters, tools, spare
wheel, driver (75 kg) and, for buses and coacheshe& mass of the crew
member (75 kg) if there is a crew seat in the veh&

3. Category N - power-driven vehicles having astefour wheels and used for
the carriage of goods.

3.1. Category N Vehicles used for the carriage of goods and fpvin
maximum mass not exceeding 3.5 tonnes.

3.2 Category M Vehicles used for the carriage of goods and fpvin
maximum mass exceeding 3.5 tonnes but not exceeding
12 tonnes.

3.3. Category B Vehicles used for the carriage of goods and fpvin
maximum mass exceeding 12 tonnes.

3.4. Remarks

3.4.1. In the case of a towing vehicle designeloetaoupled to a semitrailer (tractor

for semi-trailer), the mass to be considered fassifying the vehicle is the
mass of the tractor vehicle in running trim, inGea@& by the mass
corresponding to the maximum static vertical loahsferred to the tractor
vehicle by the semi-trailer and, where applicablg the maximum mass of
the tractor vehicle's own load.

3.4.2. The equipment and installations carriedcertain specialpurpose vehicles
(crane vehicles, workshop vehicles, publicity véds¢ etc.) are regarded as
being equivalent to goods.
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Annex 5

Silencing systems containing acoustically absorig fibrous
materials

1.

1.1.

1.1.1.

1.1.2.
1.1.3.

1.2.

1.2.1.

1.2.2.

1.2.3.

General

Sound absorbing fibrous materials may be usedilangng systems or
components thereof only if

(@) The exhaust gas is not in contact with theofisrmaterials; or if

(b)  The silencing system or components thereofcérthe same design
family as systems or components for which it hasnbgroven, in the
course of type approval process in accordance thiehrequirements
of this regulation for another vehicle-type, tHag¢y are not subject to
deterioration.

Unless one of these conditions is fulfilled, tlemplete silencing system or
components thereof shall be submitted to a conweaticonditioning using
one of three installations and procedures desciiledalv.

Continuous road operation for 10,000 km

50 £ 20 per cent of this operation shalsist of urban driving and the
remaining operation shall be long-distance runéigh speed; continuous
road operation may be replaced by a correspondstettack programme.

The two speed regimes shall be alterndtkzhst twice.

The complete test program shall includeiimum of 10 breaks of at least
three hours duration in order to reproduce thecedf®f cooling and any
condensation which may occur.

Conditioning on a test bench

Using standard parts and observing theclelmanufacturer’s instructions,
the silencing system or components thereof shalfitbed to the vehicle
referred to in paragraph 3.3. of this Regulatiortt@r engine referred to in
paragraph 3.4. of this Regulation. In the formesec#he vehicle shall be
mounted on a roller dynamometer. In the second, dhseengine shall be
coupled to a dynamometer.

The test shall be conducted in six six-tprniods with a break of at least 12
hours between each period in order to reproduceetieets of cooling any
condensation which may occur.

During each six-hour period, the engine Isbalrun, under the following
conditions:

(a) Five minutes at idling speed;

(b) One-hour sequence under 1/4 load at 3/4 efinataximum speed (S);
(c) One-hour sequence under 1/2 load at 3/4 efinataximum speed (S);
(d) 10-minute sequence under full load at 3/4atéd maximum speed (S);
(e) 15-minute sequence under 1/2 load at ratedrmam speed (S);

) 30-minute sequence under 1/4 load at ratedmnam speed (S).
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1.2.4.

1.3.
1.3.1.

1.3.2.

1.3.3.

1.3.4.

1.3.5.

1.3.6.

1.3.7.
1.3.8.

Each period shall comprise two sequenced setheokix above-mentioned
conditions in consecutive order from (a) to (f).

During the test, the silencing system omponents thereof shall not be
cooled by a forced draught simulating normal awflaround the vehicle.
Nevertheless, at the request of the manufactuher,stlencing system or
components thereof may be cooled in order not teed the temperature
recorded at its inlet when the vehicle is runnibghnaximum speed.

Conditioning by pulsation

The silencing system or components thesball be fitted to the vehicle
referred to in paragraph 3.3. of this Regulatiortt@r engine referred to in
paragraph 3.4. of this Regulation. In the formesec#he vehicle shall be
mounted on a roller dynamometer.

In the second case, the engine shall be mounteddymamometer. The test
apparatus, a detailed diagram of which is showhigure 3 of the appendix
to this annex shall be fitted at the outlet of filencing system. Any other
apparatus providing equivalent results is acceptabl

The test apparatus shall be adjusted in gweay that the exhaust-gas flow is
alternatively interrupted and re-established by thuck-action valve for
2,500 cycles.

The valve shall open when the exhaust-gak pressure, measured at least
100 mm downstream of the intake flange, reacheasewof between 35 and
40 kPa. It shall close when this pressure doedliffer by more than 10 per
cent from its stabilized value with the valve open.

The time-delay switch shall be set for dueation of gas exhaust resulting
from the provisions laid down in paragraph 1.3t®\ee.

Engine speed shall be 75 per cent of teedsyS) at which the engine
develops maximum power.

The power indicated by the dynamometerl $5&al50 per cent of the full-
throttle power measured at 75 per cent of engiredS).

Any drain holes shall be closed off durihg test.
The entire test shall be completed witfdrhdurs.

If necessary, one cooling period will be obseratdr each hour.
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Annex 5 - Appendix

Figure 3
Test apparatus for conditioning by pulsation
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1. Inlet flange or sleeve for connection to therref the test exhaust system.

Hand-operated regulating valve.

3. Compensating reservoir with a maximum capagity0 | and a filling time
of not less than one second.

4, Pressure switch with an operating range of @55 bar.

5. Time delay switch.

6. Pulse counter.

7. Quick-acting valve, such as exhaust brake v@l/enm in diameter, operated
by a pneumatic cylinder with an output of 120 Nidiar. The response time,
both when opening and closing, must not exceed€cbnd.

8. Exhaust gas evacuation.

9. Flexible pipe.

10. Pressure gauge.
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Compressed airaeisesound

1.

Method of measurement

The measurement is performed at microphone pasitioand 6 according to
Figure 1, with the vehicle stationary. The higha&siveighted-reisesound
level is registered during venting the pressurelagr and during ventilating
after the use of both the service and parking t&ake

The +eise sound during venting the pressure regulator is measwigu the
engine at idling speed. The ventilating noise gistered while operating the
service and parking brakes; before each measurerttfentair-compressor
unit has to be brought up to the highest permiesilglerating pressure, and
then the engine switched off.

Evaluation of the results

For all microphone positions two measurements taken. In order to
compensate for inaccuracies of the measuring eqnprthe metre reading is
reduced by 1 dB(A), and the reduced value is takenthe result of
measurement. The results are taken as valid ifdifference between the
measurements at one microphone position does rogedx2 dB(A). The
highest value measured is taken as the resulidfvialue exceeds the-hoise
sound limit by 1 dB(A), two additional measurements &ebe taken at the
corresponding microphone position.

In this case, three out of the four results of sae@ament obtained at this
position have to comply with the-reiseund limit.

Limiting value

The sound level shall not exceed the limit of BZA).
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Figure 1:
Microphone positions for measurement of compresseair sound reise
8
7 1
A4
ft—— 7.0m ——-hi )
microphone g | 2 microphone
5 3
>

The measurement is performed at the stationarigheeiccording to Figure 1, using
two microphone positions at a distance of 7 m ftom contour of the vehicles, and at 1.2
m above ground.
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Checks on conformity of production

1.

2.1

2.2.

23.

General

These requirements are consistent with the test@oheld to check
conformity of productio(COP) according to paragraphs-8-3-5—and-8.4{3.
this Regulation.

Testing procedure

The test site and measuring instruments shall Hoset as described in
Annex 3.

The vehicle(s) under test shall be subjettethe test for measurement of
soundneiseof vehicle in motion as described in paragraph 8t Annex 3.

Compressed apundnseise

Vehicles having maximum mass exceeding 2,800 kg equipped with
compressed air systems must be subjected to ativaddiiest for measurement
of the compressed @pund#reiseas described in paragraph 1 of Annex 6.

Additional sound emission provisions

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

Samplingand evaluation of the results

One vehicle has to be chosand subjected to the tests of paragraph 2.
above. If the test results fulfil the COP requiremats of paragraph 8. of
the main body of this Regulation, the vehicle is emidered to be in

comphance W|th the COP prOV|S|ons#—aﬁe+’—the—test—ef—paaag¥aph—4—1—the

If one of thetest resultsdoes not fulfil

4—— Evaluatien
41—l the COP requirements of paragraph 8.seund-evebf the main body of

this Regulation, two more vehicles of the same typ:hall be,tehieletested

42— If the test results for the second and the thirdvehicle fulfil the COP

requirements tested—acecording—tgaragraph8.4-1—does—not—satisfy—the
reguirements—laid-domin-that-paragraph,—twe-mere-vehicles the main
body sametype-have-to-be-tested-pursuant-to-paragraphs-2.and
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Regulation,the vehicle is considered in compliance with regardo the
COP.

If one of the test results of the second or thirdehicle does not fulfil the
COP requirements of paragraph 8. of the main body fothis Regulation
the vehicle type shall be considered not to conftonthe requirements of
this Regulation and the manufacturer shall takenfeessary measures to re-
establish the conformity.
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Annex 8

52

Specifications for the test site

1.

2.1

2.2.

2.3.

2.4,

Introduction

This annex describes the specifications relatindpé physical characteristics
and the laying of the test track. These specificeti based on a special
standard describe the required physical characteristicsva as the test
methods for these characteristics.

Required characteristics of the surface

A surface is considered to conform to this stadgaovided that the texture

and voids content or sound absorption coefficieatenbeen measured and
found to fulfil all the requirements of paragrapbd. to 2.4. below and

provided that the design requirements (para. B&«g been met.

Residual voids content

The residual voids content, VC, of the test trpelving mixture shall not
exceed 8 per cent. For the measurement proceskegiaragraph 4.1.

Sound absorption coefficient

If the surface fails to comply with the residuaids content requirement, the
surface is acceptable only if its sound absorptioefficient,a < 0.10. For
the measurement procedure, see para. 4.2. Theepwpiit of paragraphs 2.1.
and 2.2. is met also if only sound absorption heenbtmeasured and found to
bea <0.10.

Note: The most relevant characteristic is the sounarbien, although the

residual voids content is more familiar among readstructors. However,

sound absorption needs to be measured only if dface fails to comply

with the voids requirement. This is motivated besgathe latter is connected
with relatively large uncertainties in terms of Ibomeasurements and
relevance and some surfaces therefore erroneoualy be rejected when
based only on the voids measurement.

Texture depth

The texture depth (TD) measured according to tlemetric method (see
paragraph 4.3. below) shall be:

TD > 0.4 mm

Homogeneity of the surface

1 1SO 10844:1994.
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2.5.

Every practical effort shall be taken to ensura the surface is made to be
as homogeneous as possible within the test arésinidudes the texture and
voids content, but it should also be observedifttae rolling process results
in more effective rolling at some places than athehe texture may be
different and unevenness causing bumps may alsor.odomogeneity of
the voids shall be ensured over the total thicknessf the wearing course
(see paragraphs 3.2.1.3. and 4.1.).

Period of testing

In order to check whether the surface continuetdorm to the texture and
voids content or sound absorption requirementallstipd in this standard,
periodic testing of the surface shall be done afdfiowing intervals:

(a)  For residual voids content or sound absorption
When the surface is new;

If the surface meets the requirements when newuriher periodical
testing is required. If it does not meet the regmient when it is new,
it may do later because surfaces tend to becornggetl and
compacted with time.

(b)  For texture depth (TD):
When the surface is new;
When the noise testing starts (NB: not before foeeks after laying);
Then every twelve months.

Test surface design

Area

When designing the test track layout it is importéo ensure that, as a
minimum requirement, the area traversed by theclehirunning through the
test strip is covered with the specified test matevith suitable margins for
safe and practical driving. This will require titae width of the track is at
least 3 m and the length of the track extends be:yioes AA and BB by at
least 10 m at either end. Figure 1 shows a plaa etitable test site and
indicates the minimum area which shall be machiaiel land machine
compacted with the specified test surface matefiatording to Annex 3,
paragraph 3.1.1]1.measurements have to be made on each side of the
vehicle. This can be made either by measuring viitlo microphone
locations (one on each side of the track) and migiin one direction, or
measuring with a microphone only on one side oftthek but driving the
vehicle in two directions. If the latter method used, then there are no
surface requirements on that side of the track /ttegre is no microphone.

53



ECE/TRANS/WP.29/GRB/2012/2

Figure 1:
Minimum requirement for test surface area. The shadd part is called "Test Area".

Dimensions in metres

/ :
; I \
// Centreline of travel A . 8 > \
/ \
/ : . !
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' /
/
/
Minimum area covered with test road surface, i.e. test area
Microphone (height 1,2 m}
NOTE — There shall be no large acoustically reflective objects within this radius.
3.2 Design and preparation of the surface
3.2.1. Basic design requirements
The test surface shall meet four design requirésnen
3.2.1.1. It shall be a denfasphalt asphalticconcreté.
3.2.1.2. The maximum chipping size shall be 8 ntotefances allow from 6.3 to
10 mm).
3.2.1.3. The thickness of the wearing course sfga#t 30 mm.
3.2.1.4. The binder shall be a straight penetatigrade bitumen without
modification.
3.2.2. Design guidelines

As a guide to the surface constructor, an aggeegiding curve which will
give desired characteristics is shown in FigurénZaddition, Table 1 gives
some guidelines in order to obtain the desiredutexeind durability. The
grading curve fits the following formula:

P (per cent passing) = 100 - (g’

where:

d = square mesh sieve size, in mm

Omax = 8 mm for the mean curve

Omax = 10 mm for the lower tolerance curve
Omax = 6.3 mm for the upper tolerance curve
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Figure 2:
Grading curve of the aggregate in the stonasphaltie mix with tolerances.
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In addition to the above, the following recommeiatss are given:

(@ The sand fraction (0.063 mm < square mestesiae < 2 mm) shall
include no more than 55% natural sand and at #&%t crushed sand;

(b) The base and sub-base shall ensure a gobditgtand evenness,
according to best road construction practice;

(c)  The chippings shall be crushed (100% crughees) and of a material
with a high resistance to crushing;

(d)  The chippings used in the mix shall be washed
(e)  No extra chippings shall be added onto thfase;

(fy  The binder hardness expressed as PEN vakié ks 40-60, 60-80 or
even 80-100 depending on the climatic conditiohthe country. The
rule is that as hard a binder as possible shalldeel, provided this is
consistent with common practice;

(@) The temperature of the mix before rolling Ikliee chosen so as to
achieve by subsequent rolling the required voiistent. In order to
increase the probability of satisfying the speeifions of
paragraphs 2.1. to 2.4. above, the compactnesk tl#hatudied not
only by an appropriate choice of mixing temperatlut also by an
appropriate number of passings and by the chofceompacting
vehicle.
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Table 1:
Design guidelines
Target values
By mass
By total of the
mass of mix aggregate Tolerances
Mass of stones, square mesh sieve (SM) > 2 mm %7.6 50.5% +5
Mass of sand 0.063 <SM <2 mm 38.0|% 40.2 % 5
Mass of filler SM < 0.063 mm 8.8% 9.3%
Mass of binder (bitumen) 5.8 % N.A. +0/5
Max. chipping size 8 mm +*6.3-10
Binder hardness (see para. 3.2.2. (f))
Polished stone value (PSV) >50
Compactness, relative to Marshall compactness 98 %

4.2.

Test method
Measurement of the residual voids content

For the purpose of this measurement, cores hale taken from the track in
at least four different positions which are equaligtributed in the test area
between lines AA and BB (see Figure The height of the cores shall be
such that they include the total thickness of the waring course.
Material other than that of the wearing course shdlbe removed from
the cores.In order to avoid in homogeneity and unevennesthénwheel
tracks, cores should not be taken in wheel trabksnselves, but close to
them. Two cores (minimum) should be taken clos¢hiowheel tracks and
one core (minimum) should be taken approximatelgway between the
wheel tracks and each microphone location.

If there is a suspicion that the condition of hg®eity is not met (see
paragraph 2.4.), cores shall be taken from moratilmes within the test area.

The residual voids content has to be determinedefxh core, then the
average value from all cores shall be calculated emmpared with the
requirement of paragraph 2.1. In addition, no €ingbre shall have a voids
value which is higher than 10%. The test surfaggstractor is reminded of
the problem which may arise when the test areaemteld by pipes or
electrical wires and cores must be taken from #mes. Such installations
must be carefully planned with respect to futureeadrilling locations. It is
recommended to leave a few locations of size apprabely 200 x 300 mm
where there are no wires/pipes or where the latielocated deep enough in
order not to be damaged by cores taken from tHactayer.

Sound absorption coefficient

The sound absorption coefficient (normal incidgredeall be measured by the
impedance tube method using the procedure specifietSO 10534-1:
"Acoustics - Determination of sound absorption &ogfnt and impedance
by a tube method:

?_Tobe published
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4.3.

5.2.

5.3.

6.1.1.
6.1.2.

6.1.3.
6.1.4.

Regarding test specimens, the same requiremersls s followed as
regarding the residual voids content (see paragrdgh). The sound
absorption shall be measured in the range betwe@ni4 and 800 Hz and in
the range between 800 Hz and 1,600 Hz (at leabseatentre frequencies of
third octave bands) and the maximum values shalbestified for both of
these frequency ranges. Then these values, fgstltores, shall be averaged
to constitute the final result.

Volumetric macrotexture measurement

For the purpose of this standard, texture deptasemements shall be made
on at least 10 positions evenly spaced along theelinacks of the test strip
and the average value taken to compare with theifsgge minimum texture
depth. See ISO 10844:1994 for the description @fpfocedure.

Stability in time and maintenance
Age influence

In common with any other surfaces, it is expedtet the tyre/roadound
noiselevel measured on the test surface may incremgelglduring the first 6-
12 months after construction.

The surface will achieve its required charactesgsinot earlier than four
weeks after construction. The influence of age hwn rioise from trucks is
generally less than that from cars.

The stability over time is determined mainly bg tiolishing and compaction
by vehicles driving on the surface. It shall beigdically checked as stated
in paragraph 2.5.

Maintenance of the surface

Loose debris or dust which could significantly ued the effective texture
depth must be removed from the surface. In cowinigh winter climates,
salt is sometimes used for deicing. Salt may atiersurface temporarily or
even permanently in such a way as to increase raiseis therefore not
recommended.

Repaving the test area

If it is necessary to repave the test track, iigsally unnecessary to repave
more than the test strip (of 3 m width in Figurentjere vehicles are driving,
provided the test area outside the strip met thairement of residual voids
content or sound absorption when it was measured.

Documentation of the test surface and of testBormed on it
Documentation of the test surface

The following data shall be given in a documergatibing the test surface:
The location of the test track.

Type of binder, binder hardness, type ajregate, maximum theoretical
density of the concrete (DR), thickness of the wepcourse and grading
curve determined from cores from the test track.

Method of compaction (e.g. type of roll@tler mass, number of passes).

Temperature of the mix, temperature of &hgbient air and wind speed
during laying of the surface.
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6.1.5.
6.1.6.

6.1.6.1.
6.1.6.2.

6.1.6.3.

6.1.6.4.

6.1.6.5.
6.1.6.6.

6.1.6.7.

6.2.

Date when the surface was laid and comtract
All or at least the latest test resultjuding:
The residual voids content of each core.

The locations in the test area from whbeecores for voids measurements
have been taken.

The sound absorption coefficient of eaoke (if measured). Specify the
results both for each core and each frequency rasgeell as the overall
average.

The locations in the test area from whére cores for absorption
measurement have been taken.

Texture depth, including the number efs@nd standard deviation.

The institution responsible for testsoading to paragraphs 6.1.6.1. and
6.1.6.2. and the type of equipment used.

Date of the test(s) and date when thesceere taken from the test track.

Documentation of vehickound reise tests conducted on the surface In the
document describing the vehideund Reisetest(s) it shall be stated whether
all the requirements of this standard were fulfiller not. Reference shall be
given to a document according to paragraph 6.%kcrit#sg the results which
verify this.
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Annex 9

Symbols used in Annex 3

Symbol Unit Paragraph Explanation

Qurban m/s2 3.1.1.2.3. Target acceleration respective urban traffic
acceleration

Aot m/s2 3.1.1.2. Acceleration at wide open throttle in gear i

Aot i+1 m/s2 3.1.1.2. Acceleration at wide open throttle in gear i+1

Quot ref m/s2 3.1.1.2.4. Reference acceleration rate for the wide open
throttle test

Aot test m/s2 3.1.1.2. Acceleration at wide open throttle in single
gear test cases

Gear ratio i 3.1.3.2.1.1. The first of two gear ratio for use in the vehicle
test

Gear ratio i+1 3.1.2.1.1. The second of two gear ratio with an engine
speed lower than gear ratio i

k 3.1.2.1.1. Gear weighing factor

Ko 3.1.1.3. Partial power

| m 3.1.1.2. Reference length

[ dB 3.1.3.1. Vehicle noise at constant speed test

L) dB 3.1.3.1. Reported vehicle noise at constant speed test

lven m 3.1.1.2. Length of vehicle

L wot dB 3.1.3.1. Vehicle noise at wide open throttle

L wot rep dB 3.1.3.1. Reported vehicle noise at wide open throttle

Mierb kg 2.2.1. Kerb mass of the vehicle

my kg 2.2.1. Test mass of the vehicle

Ngg' min-1 3.1.2.2. Engine rotation speed of the vehicle, when the

reference point passes BB’

PMR - 3.1.1.2.3. Power to mass ratio index to be used for
calculations

P kw 3.1.1.2.5. Rated engine power

S min-1 2.5.3.2.1. Rated engine speed, synonymous with the
engine speed at maximum power

Vaa' km/h 3.1.1.2.1. Vehicle speed at the approach of AA’

Ve km/h  3.1.1.2.1.  Vehicle speed at the end of the test track
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Explanation

Paragraph
3.1.1.2.2.

3.1.2.1.

Unit

Symbol
Vep:

Vehicle speed at PP

km/h

Vehicle test speed

km/h

Vtest

VeI Y P

\/ahiclae i/na

Manufacturer e

e roHatGto- S

s

51

Tvne:

Modeal:

LA~ A~ A~ R T

O+

54

Numbear of aears

N O GO s e

s

6.1

71

Exhaust silencer:

ZAN B 1=~ e B S~ e e

s

Modeal-

2

1

oS

LA A~ A= A~ T

Intakea silencer:
HtaKke-SheReer—————s

AL = S Ay

n/(if 9N

Modeal:

LA~ A~ A~ T e

O-—m -

7292
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Tvresizals) (bv-axle):
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e
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dB(A)
\Si=dumy)

inday):

Q)

factor:

narkina hraka:

{(h)

AI=dvmy)

dB(A)

PG T s e s ey

61



ECE/TRANS/WP.29/GRB/2012/2

annexed-to-this-driment:
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Annex 10

Measuring method to evaluate compliance with the
additional sound emission provisions

Only applicable for vehicles as specified in paragph 6.2.3. of this Regulation

1.

2.2.

2.3.

General

This annex describes a measuring method to evaluatempliance of
the vehicle with the additional sound emission prdsions (ASEP)
conforming with paragraph 6.2.3. of this Regulation

The vehicle shall meet the requirements in this arex. It is not
mandatory to perform actual tests when applying fortype approval.
The manufacturer shall sign a declaration of compince conforming
to Appendix 1 of this annex. The type approval autbrity shall have
the possibility to ask for additional information about the declaration
of compliance and/or carry out the tests describetlelow.

The analysis of Annex 10 requires the performance foa test
according to Annex 3. The test specified in Annex t® this Regulation
has to be performed on the same test track underrmsilar conditions
as the tests according to this annex.

Measuring method
Measuring instruments and condition of measuments

Unless otherwise specified, the measuring instrumes) the conditions
of the measurements and the condition of the vehilare equivalent
to those specified in Annex 3, paragraphs 1. and 2.

If the vehicle has different modes that affect souwh emission, all
modes shall comply with the requirements in this amex. In the case
where the manufacturer has performed tests to provéo the approval

authority compliance with the above requirements, te modes used
during those tests shall be reported in a test repb

Method of testing

Unless otherwise specified, the conditions and predures of Annex 3
paragraphs 3.1. to 3.1.2.1.2.2. shall be used. Five purpose of this
annex, single test runs are measured and evaluated.

Control range
Operation conditions are as follows:
Vehicle speed ¥ asep: Vaa = 20 km/h
Vehicle acceleration §or aser:  awor < 5.0 m/$
Engine speed Bs_asep Nes < 2.0 * pmr®2*%* s or

ngg < 0.9 * s, whichever is the lowest
Vehicle speed ¥g_aser.
if Ngg_asep is reached in one gear g5 < 70 km/h
in all other cases ¥e <80 km/h
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2.4.

2.5

2.6.

gears k < gear ratio i as determined in
Annex 3

If the vehicle, in the lowest valid gear, does nachieve the maximum
engine speed below 70 km/h, the vehicle speed lingt80 km/h.

Gear ratios

The ASEP requirements apply to every gear ratio khat leads to test
results within the control range as defined in pargraph 2.3. of this
annex.

In case of vehicles with automatic transmissions, daptive
transmissions and CVT’s tested with non-locked gearatios, the test
may include a gear ratio change to a lower range aha higher
acceleration. A gear change to a higher range and dower
acceleration is not allowed. A gear shift which leds to a condition
that is not in compliance with the boundary conditons shall be
avoided. In such a case, it is permitted to estakl and use electronic
or mechanical devices, including alternate gear ssdtor positions.

Target conditions

The sound emission shall be measured in each valigar ratio at the
four test points as specified below.

The first test point P; is defined by using an entry speednx of 20

km/h. If a stable acceleration condition cannot bechieved, the speed
shall be increased in steps of 5 km/h until a stablacceleration is
reached.

The fourth test point P, is defined by the maximum vehicle speed at
BB' in that gear ratio within the boundary conditions according to
paragraph 2.3.

The other two test points are defined by the followg formula:

Test Point PJ: VBB j = VBB.1 + ((J - l) / 3) * (VBB_4 - VBB_l) for ] =2
and 3

Where:

vgg_1 = vehicle speed at BB' of test point P
Vgg_4 = Vehicle speed at BB' of test point P
Tolerance for vgg j: +3 km/h

For all test points the boundary conditions as spédied in paragraph
2.3. shall be met.

Test of the vehicle

The path of the centerline of the vehicle shall f@w line CC' as
closely as possible throughout the entire test, stang from the
approach to line AA' until the rear of the vehiclepasses line BB'.

At line AA' the accelerator shall be fully depressd. To achieve a
more stable acceleration or to avoid a down shift étween line AA’
and BB' pre-acceleration before line AA' may be usgé The
accelerator shall be kept in depressed condition tih the rear of the
vehicle reaches line BB'.

For every separate test run, the following paramets shall be
determined and noted:
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3.2.

3.2.1

The maximum A-weighted sound pressure level of botkides of the
vehicle, indicated during each passage of the veldchetween the two
lines AA' and BB', shall be mathematically roundedto the first

decimal place (Lioty)- If @ sound peak obviously out of character with
the general sound pressure level is observed, theeasurement shall
be discarded. Left and right side may be measuredmsultaneously or

separately.

The vehicle speed readings at AA' and BB' shall beeported with the
first significant digit after the decimal place. (\aaxj; Vesxj)

If applicable, the engine speed readings at AA" andBB' shall be
reported as a full integer value (Ra; Nes.kj)-

The calculated acceleration shall be determined iaccordance to the
formula in paragraph 3.1.2.1.2. of Annex 3 and reped to the
second digit after the decimal place (& estk)-

Analysis of results
Determination of the anchor point for each gearatio

For measurements in gear i and lower, the anchor ot consists of
the maximum sound level Lo, the reported engine speed f; and
vehicle speed Yy at BB' of gear ratio i of the acceleration test in
Annex 3.

I—anchor,i = I—woti,Annex3
Nanchor,i = NBB,woti,Annex 3

Vanchor,i = VBB,woti,Annex 3

For measurements in gear i+1 the anchor point corsts of the
maximum sound level Lyq+1, the reported engine speed .1 and
vehicle speed yoi:1 at BB' of gear ratio i+1 of the acceleration tesin
Annex 3.

I-anchor,i+1 = Lwoti+1,Annex 3

Nanchor,i+1 = NBB,woti+1,Annex 3

Vanchor,i+1 = VBB,woti+1,Annex 3

Slope of the regression line for each gear

The sound measurements shall be evaluated as furarti of engine
speed according to paragraph 3.2.1.

Calculation of the slope of the regressiomk for each gear
The linear regression line is calculated using thanchor point and
the four correlated additional measurements.

5

Z(nj -n)(L, -L)
Sope, =17 (in dB/1000 mirit)

Z(nj _ﬁ)z

— 1 - 13
With L:_ZLJ and n:—an :
5 5
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3.2.2

3.3.

3.4.

where n = engine speed measured at line BB’

Slope of the regression line for each gear

The Slopg of a particular gear for the further calculation is the
derived result of the calculation in paragraph 3.21 rounded to the
first decimal place, but not higher than 5 dB/1006nin ™.

Calculation of the linear noise level increasexpected for each
measurement

The sound level Lasep i for measurement point j and gear k shall be
calculated using the engine speeds measured for bBameasurement
point, using the slope specified in paragraph 3.2above to the specific
anchor point for each gear ratio.

For ngg_kj < Nanchor k-

Lasep kj = Lanchor k + (SIOP& - Y) * (Ngg_kj - Nanchork) / 1000
For ngg_; > Nanchor,k:

Lasep kj = Lanchor k + (Slop& + Y) * (Ngg_k; - Nanchork) / 1000
Where Y=1

Samples

On request of the type approval authority two additonal runs within
the boundary conditions according to paragraph 2.30f this annex
shall be carried out.

Interpretation of results
Every individual noise measurement shall be evaluad.

The sound level of every specified measurement poirshall not
exceed the limits given below:

Lij < Lasep kj + X
With:

x = 3 dB(A) for vehicle with a non-lockable automat transmission
or non-lockable CVT

x = 2dB(A) + limit value - Lynan Of Annex 3 for all other vehicles

If the measured noise level at a point exceeds thmit, two additional

measurements at the same point shall be carried oub verify the
measurement uncertainty. The vehicle is still in aopliance with
ASEP, if the average of the three valid measurementat this specific
point fulfils the specification.

Reference sound assessment

The reference sound is assessed at a single poimine discrete gear,
simulating an acceleration condition starting withan entry speed at
Vaa €qual to 50 km/h and assuming an exit speed at,vequal to 61
km/h. The sound compliance at this point can eithebe calculated
using the results of paragraph 3.2.2. and the spéitiation below or be
evaluated by direct measurement using the gear apexcified below.
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5.1.

5.2.

5.3.

6.2.

The determination of gear k is as follows:

k = 3 for all manual transmission and for automatic transmission
with up to 5 gears;

k = 4 for automatic transmission with 6 or more gees.

If no discrete gears are available, e.g. for non-tkkable automatic
transmissions or non-lockable CVTs, the gear ratiofor further
calculation shall be determined from the acceleratin test result in
Annex 3 using the reported engine speed and vehicipeed at line
BB'.

Determination of reference engine speed:n

The reference engine speed, a1y, shall be calculated using the gear
ratio of gear k at the reference speed ofy = 61 km/h.

Calculation of L
I—ref = I—anchor_k + S|0p€x‘< * (nref_k - nanchor_k) / 1000
L shall be less than or equal to 76 dB(A).

For vehicles fitted with a manual gear box having rare than four
forward gears and equipped with an engine developga maximum
power greater than 140 kW (according to RegulationNo. 85) and
having a maximum-power/maximum-mass ratio greater han 75
kWH, L . shall be less than or equal to 79 dB(A).

For vehicles fitted with an automatic gear box hawig more than four
forward gears and equipped with an engine developga maximum
power greater than 140 kW (according to RegulationNo. 85) and
having a maximum-power/maximum-mass ratio greater han 75
kWIt, L . shall be less than or equal to 78 dB(A).

Evaluation of ASEP using the principle of L_Urba
General

This evaluation procedure is an alternative selecte by the vehicle
manufacturer to the procedure described in paragrap 3. of this
annex and is applicable for all vehicle technologge It is the
responsibility of the vehicle manufacturer to detemine the correct
manner of testing. Unless otherwise specified, altesting and
calculation shall be as specified in Annex 3 to thiRegulation.

Calculation of L_Urban_ASEP

From any L_wot ASEP as measured according to this nmex,
L_Urban_ASEP shall be calculated as follows:

(@) Calculate a_wot_test ASEP using acceleration Icalation
from paragraph 3.1.2.1.2.1. or 3.1.2.1.2.2. of Anre3 to this
Regulation, as applicable;

(b) Determine the vehicle speed (v_BB_ASEP) at BBudng the
L_wot_ASEP test;

(c) Calculate kp_ASEP as follows:
kp_ASEP =1 - (a_urban / a_wot_test_ ASEP)

Test results where a_wot_test ASEP are less than waban
shall be disregarded.

(d) Calculate L_Urban_Measured_ASEP as follows:
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L_Urban_Measured_ ASEP =L_wot_ASEP - kp_ASEP *
(L_wot_ASEP - L_crs)

For further calculation, use the L_Urban from Annex 3 to this
Regulation without rounding, including the digit after the
decimal (xx.x).

(e) Calculate L_Urban_Normalized as follows:

L _Urban_Normalized = L_Urban_Measured_ASEP -
L _Urban

)] Calculate L_Urban_ASEP as follows:

L_Urban_ASEP =L_Urban_Normalized - (0.15 *
(V_BB_ASEP - 50))

(g0 Compliance with limits:

L_Urban_ASEP shall be less than or equal to 3.0 dB.
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Annex 10

Appendix 1
Statement of compliance with the Additional Sound Eission
Provisions
(Maximum format: A4 (210 x 297 mm))

..................... (Name of manufacturer) attesthat vehicles of this type ...............
(type with regard to its noise emission pursuant t&Regulation No. 51) comply with
the requirements of paragraph 6.2.3. of RegulatiolNo. 51.

..................... (Name of manufacturer) makethis statement in good faith, after
having performed an appropriate evaluation of the sund emission performance of
the vehicles.

Name of authorized repreSENTALIVE: ..........occemeeeriiieiiiee e e e

Signature of authorized repreSeNntative: ........ccvvvoiii s
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Annex 10
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NorNs3 my=50kg-per kW rated-engine-power
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2.2 44— the-vehicle-isfitted-with-more-than-tweheel-drive it shall-betested in
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o 14 lorati F o B the first
: hat o orationbalomis
. . loration lose.t :
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Annex 11

Example for measurement procedure for vehicles afategory M;, N;, M, <
3,500 KG all references to annex 3 except otherwigedicated

Determination of
Power to mass ratio index
para. 3.1.2.1.

v

Determination of

target acceleration,@an

Determination of
reference acceleration,a

Determination of
target acceleration,@an

para. 3.1.2.. para. 3.1.2. para. 3.1.2..
Case 1: e leci Case 2:
. 3 ear selectio
automatics and single gealg by pretesting | two gear test
para. 3.1.2.1. para. para. 3.1.2.1.
¢ 3.1.2.1.1. i

Partial power factor

A 4

I(p =1- %rbar(auottest

Partial power factor
kp =1- %rbar(auottest

para. 3.1.1.; para. 3.1.1.:
v
Determination of
gear weighting factor k
para. 3.1.2.1.4.
v v v v
Acceleration test in D-range | Constant speed test i Acceleration test in both Constant speed test if
or single gear D-range or single gea gears separate both gears separate
para. 3.1.2.1.5. para. 3.1.2.1.6. para. 3.1.2.1. para. 3.1.2.1.6.
v v
Weighted combination Weighted combination
the results of each gedr the results of each gear
using the gear weighting | using the gear weighting
factor factor
\ 4 \ 4 v
Sound level |y direct result Sound level L direct Sound level Lo Sound level L
of measurement set result of measurement set
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v

Calculation of final result

Lurban USing I-wotnl-crs and lﬁ
para. 3.1.3.:

v

Type approval result L
according to para. 6.2.2. of
this Regulatiol
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[Annex 12

[needs to be updated] Example for measurement pcedure for vehicles of
category M, > 3,500 KG, N, M3, N3]

-
L

Avoid Gear change to gear

not used in urban traffic

v 3.1.2.3.31
.,

" ) . N,
S ACceleraton otaple ™,

YES
h 4

J.1.5.2

Test result:
- One gear tested:

dirsct Measursment L, Sound

L eval

- Two gears tested:
Avarage of two gears
measurements

Lot S0und Level

k4 31.3.2
Tant raoile
1290 T SuL.
clirect Measurraement | .
et vieasurement g

B 1 P O

Test 2
Yag: 20Kmih Y 40k mih

Selecllhe lesl Lhal gives Lhe
highest engine speed between
AA and BB

31,32

Test result:
direct Measurement L., Sound
Level
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