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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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2.1

2.2.

2.2.1.

2.2.2.
2.2.3.

2.2.4.
2.2.5.

2.2.6.

2.3.

2.4.

Scope

This Regulation contains provisions relating to tiwse seundemitted by
motor vehicles of categories M and .

The specifications in this Regulation are intendedeproduce thewoise
soundlevels which are generated by vehicles during mbminiving in urban
traffic.

Definitions

For the purpose of this Regulation,

"Approval of a vehicle" means the approval of a vehicle type with regard
noiseseund

'Vehicle type" means motor vehicles which do not differ essdgtia such
respects as:

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

The length and width of the vehicle;

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;

The transmission system, the number of geadgatios;

Thenoiseseundreduction system as defined in the following paaabs 2.3.
and 2.4.

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 dadiént test method, these
differences are to be considered as a change ef typ

'‘Noise sound reduction system" means a complete set of components
necessary for limiting theoise seunrd made by a motor vehicle and its
exhaust;

'Noise sound reduction systems of different types' means noise reduction
systems which differ in such essential respects as:

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

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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2.5.

2.6.

2.7.

2.8.

29.

2.9.1.

2.9.2.

plating procedure (galvanization, aluminium coatietr.) is not deemed to
produce a difference of type;

That the operating principles of at least one comemt are different;
That their components are assembled differently;
That the number of the intake and/or exhaust s#emis different.

"Noise seund reduction system component” means one of the individual parts
which together form thaoise seundreduction system.

Such-components include, but are not limited to: thealet and exhaust
pipes, the expansion chamber(s), the silencerf,itteé components of
acoustic insulating capsule (screen). Manifoldsreteconsidered component
of thenoisereduction system.

'‘Maximum authorized mass' of the vehicle is defined as the kerb mass plus
maximum authorized payload.

"Kerbmass of a vehicle in running order (Men)" Means the mass of an
unladen vehicle with bodywork, and with couplingvide in the case of a
towing vehicle, or the mass of the chassis with i€abe manufacturer does
not fit the bodywork and/or coupling device, indlugl coolant, oils, 90 per
cent of fuel, 100 per cent of other liquids excaped waters, tools, spare
wheel, driver (75 kg) and, for buses and coaches, mass of the crew
member (75 kg) if there is a crew seat in the vehic

"Mass of a vehicle in running order (m;,)" means the mass of an unladen
vehicle with bodywork and with a coupling device irthe case of a towing
vehicle, or the mass of the chassis with cab if thmanufacturer does not
fit the bodywork and/or coupling device, includingcoolant, oils, 90 per
cent of fuel, 100 per cent of other liquids exceptsed waters, tools, spare
wheel, driver (75 kg) and, for buses and coachede mass of the crew
member (75 kg) if there is a crew seat in the vel&

"Rated engine power (P,)" means theombustion engine power expressed in
kW (ECE) and measured by the ECE method pursoaRegulation No. 85

Calculation of total engine power for hybid vehicles

If the vehicle is equipped with two or more sourcesf propulsive power,
which can operate simultaneously, they shall do sat the conditions of
tests specified in this regulation. Applicable parel propulsive engines
are those power sources which provide forward motio to the vehicle in
combination at the conditions of test specified irthis regulation. The
total engine power Pn, used for the calculation dhe power to mass ratio
and target accleration, shall be the arithmetic sunof parallel propulsive
engines on the vehicle. Specified power for non4eustion engines shall
be the power stated by the manufacturer. The interof this paragraph is
to insure that vehicles with 2 or more sources ofrppulsive power which
can operate at the same time in a parallel fashion,e. hybrid vehicles,
use the sum of available electric and combustion per.

Battery state of charge

If so equipped, propulsion batteries shall have a tate-of-charge
sufficiently high to enable all key functionalitiesper the manufacturer’s
specifications. Propulsion batteries shall be witm their component-
temperature window to enable all key functionalities. Any other type of



ECE/TRANS/WP.29/GRB/2012/3

rechargeable energy storage system shall be ready operate during the

test
2.10. "Rated engine speed, S' means the declaredombustion engine speed in
min® (rpm) at which the engine develops its rated maximnet power
pursuant to Regulation No. 85. If the rated maximumat power is
reached at several engine speeds, the highesteesgged shall be used.
2.11. "Power to mass ratio index (PMR)" means a numerical quantitisee
Annex 3 paragraph 3.1.2.1.1.with no. dimension used for the calculation
of acceleration-aceerding-to-the-equation
——Pn
PMR=——x-1000-kgikW
—mt
212 "Reference point" means a point depending on the design and cateddhe
vehicle.
2.12.1. Category M, M, < 3,500 kg, N:

(@) For front engine vehicles: the front end of veéicle;

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

(c)  Forrear engine vehicles: the rear end of #tgcle.
2.12.2. Category M> 3,500 kg, M, N,, N3

(@) forfront engine vehicle, it is the front end bthe vehicle;

(b)  for all other vehicles, it is the border of tle engine closest to the
front to the vehicle.

213 "Engine" means the power source without detachable acdesso

2.14. "Target accelaration” means an acceleration at a partial throttle diordin
urban traffic and is derived from statistical intigations.

2.15. "Reference acceleration" means the required acceleration during the
acceleration test on the test track.

2.16. "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.

2.17. "Partial power factor kp" means a numerical quantity with no dimension
used for the weighted combination of the test tesoil the acceleration test
and the constant speed test for vehicles.

2.18. "Pre-acceleration” means application of acceleration control depcer to
AA' for the purpose of achieving stable accelerabetween AA' and BB'.

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

2.20. "Design family of silencing system or silencing system components'

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

(@)  The exhaust gases in contact with the absgrfitinous material have
net gas flow through this material: (yes or no);
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3.1

3.2.

3.3.

3.4.

4.1.

4.1.1.

4.1.2.
4.2.

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

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

)] Maximum contact surface between the gas flowd ghe absorbing
material (e.g. perforation open area).

Application for approval

The application for approval of a vehicle typeh regard tonoise seund
shall be submitted by its manufacturer or by hislydaccredited
representative.

It shall be accompanied by the under mentialmmdiments and the following
particulars:

(@) adescription of the vehicle type with regardhe items mentioned in
paragraph 2.2. above. The numbers and/or symbelstiiging the
engine type and the vehicle type shall be spegified

(b) a list of the components, duly identified, ddnsng the noise seund
reduction system;

(c) drawings of the assemblatwise seund reduction system and an
indication of its position on the vehicle;

(d) drawings and part numbers of each componeahable it to be easily
located and identified, and a specification of iegerials used.

In the case of paragraph 2.2.6. the singl&clestrepresentative of the type in
question, will be selected by the Technical Sereimeducting approval tests,
in accordance with the vehicle manufacturer, as\lié the lowest mass in
running order with the shortest length and follogvithe specification laid

down in Annex 3.

If the methods described in paragraph 3. oof4Annex 5 are used, the
technical service conducting approval tests mayuesti , the vehicle

manufacturer to submit the intake and exhaust pighs expansion

chamber(s)and the silencer itself and an engirest tfast the same cylinder
capacity and rated maximum power or at least etprivan terms of air/gas

flow as that fitted to the vehicle in respect ofiethtype-approval is sought.

Markings
The components of theoise seurd reduction system, excluding fixing
hardware and piping, shall bear:

The trade name or mark of the manufactufeh@noise seundreduction
system and of its components; and

The manufacturer's trade description;

These markings shall be clearly legible anthbdelible even after fitting.
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5. Approval
5.1. If the vehicle type submitted for approvalguant to this Regulation
5.2. An approval number shall be assigned to eggl &pproved. Its first two

digits - {at present 03 corresponding to the 03 series ohdments which
entered into force on [dd.mm.yyyy] shall indicake tseries of amendments
incorporating the most recent major technical amems made to the
Regulation at the time of issue of the approvak $ame Contracting Party
may not assign the same number to the same velyipte equipped with
another type ohoiseseundreduction system 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:

(a) a circle surrounding the letter "E" followed Ilye distinguishing
number of the country which has granted approval

(b)  the number of this Regulation, followed by teder "R", a dash and
the approval number to the right of the circle primd in this
paragraph.

5.5. If the vehicle conforms to a vehicle type amed, under one or more other
Regulations annexed to the Agreement, in the cpumhiich has granted
approval under this Regulation, the symbol presdilin paragraph 5.4.
needs not be repeated; in such a case the regukatid approval numbers
and the additional symbols of all the Regulationglar which approval has
been granted in the country which has granted ajpproder this Regulation
shall be placed in vertical columns to the righttlid symbol prescribed in
paragraph 5.4.

5.6. The approval mark shall be clearly legible badndelible.

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

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

5.9. The test report (see Annex 1) shall at leadtde the following information:

(a) details of the test site—{e.gurface temperaturereference to

compliance report of test siteabserption-coefficientetc.), test site

location, site orientation and weather conditionduding wind speed
and air temperature, direction, barometric pressumidity;

(b)  the type of measuring equipment including thedscreen;

The distinguish numbers of the Contracting Patbethe 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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6.1.

(©
(d)

(e)

)

(@)
(h)

@

0

(k)

o

the A-weighted sound pressure level typicahef background noise;

the identification of the vehicle, its engints transmission system,
including available transmission ratios, size aypetof tyres, tyre
pressure, tyre production type, power, test masaep to mass ratio
index, a wot ref, a urban, vehicle length and lmrabf the reference
point; the transmission gears or gear ratios useidg the test;

the vehicle speed and engine speed at the rbegiof the period of
acceleration and the location of the beginnindhefacceleration;

the vehicle speed and engine speed at PP' andna of the
acceleration;

method used for calculation of the acceleration
intermediate measurement results per gears used
point of depressing accelerator,
Awots
L wots
L cruise
final measurement results:
Kp
k

L urban

the auxiliary equipment of the vehicle, wherppeopriate, and its
operating conditions;

all valid A-weightednoise seundpressure level values measured for
each test, listed according to the side of thecolehand the direction
of the vehicle movement on the test site;

measurement results from compressednaise seundtests for each
side of the vehicle

and all relevant information necessary to obtaia differentnoise
sedndemission levels.

Specifications for noise levels

General specifications

The vehicle, its engine and it®ise 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 thenoise reduction system shall be so designed, constriared
assembled as to be able to reasonably resist tlresoee phenomena to
which it is exposed having regard to the conditiohase of the vehicle.

In the case of an exhaust system containing fibrowsterials, the
requirements of Annex 5 shall be applied.
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6.2.
6.2.1.

[6.2.2.
6.2.2.1.

Specifications regardimpise seundlievels
Methods of measurement

The noise seurdmade by the vehicle type submitted for approvailllsbe

measured by the methods described in Annex 3 toRleigulation for the
vehicle in motion and for the vehicle when statigfiain the case of a
vehicle powered by an electric motor, the emitteise seundshall only be
measured in motion.

Vehicles having a maximum permissible mass excge#liB00 kg shall be
subjected to an additional measurement of the cesspd aimoise seund

with the vehicle stationary in accordance with sipecifications of Annex 6,
if the corresponding brake equipment is part of tedicle. The values
measured in decibels, mathematically rounded tontrezrest integer value
shall be recorded in the test report and the tssilts on a form conforming
to the model.

The values measured as specified in paragrapti.®.2above must be
recorded in a test report and a certificate cooerdmg to the model shown
in Annex 1.

Noisesoundevel limits

Subject to the provisions of paragraph2622 below, the noise level of
vehicle types, as reported by the method descrihedaragraph 3.1. of
Annex 3 to this Regulation, shall not exceed thefang limits:

Limit values

Vehicle categories (dB(A))

6.2.2.1.1.

6.2.2.1.2.

6.2.2.1.2.1.

6.2.2.1.2.2.

6.2.2.1.3.

6.2.2.1.3.1.

6.2.2.1.3.2.

6.2.2.1.4.
6.2.2.1.4.1.

6.2.2.1.4.2.

Vehicles used for the carriage of passengers and
capable of having not more than nine seats, inegudi
the driver's seat 74

Vehicles used for the carriage of passengers having
more than nine seats, including the driver's seat,a
maximum authorized mass of more than 3.5 tonnes

with an engine power less than 150 EGE) 78
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;
vehicles used for the carriage of goods

with a maximum authorized mass not exceeding 2
tonnes 76

with a maximum authorized mass greater than 2
tonnes but not exceeding 3.5 tonnes 77

Vehicles used for the transport of goods with a
maximum authorized mass exceeding 3.5 tonnes

with an engine power less than 75 E@E) 77

with an engine power of 75 kW (ECE) or above but
less than 150 kW (ECE) 78

A test is made on a stationary vehicle in ordggrtavide a reference value for administrations Whic
use this method to check vehicles in use.
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Limit values

Vehicle categories (dB(A))

6.2.2.1.4.3. with an engine power of 150 kW (ECExtmove 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 directedtipn internal
combustion engine, the limit values shall be inseebby 1 dB(A);

6.2.2.2.2. For vehicle types designed for off-foaske and with a maximum authorized
mass above 2 tonnes, the limit values shall besassd:

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, equipped a&ithengine developing a
maximum power greater than 140 kW (ECE) and hawangnaximum-
power/maximum-mass ratio greater than 75 kW/, 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.]

6.2.3. Additional sound emission provisions.

The additional sound emission provisions (ASEP)happly to vehicles of
categories Mand N equipped with an internal combustion engine.

Vehicles are deemed to fulfil the requirements oinéx 10, if the vehicle
manufacturer provides technical documents to thpe tgpproval authority
showing, that the difference between maximum angirmim engine speed
of the vehicles at BBfor any test condition inside the ASEP controlgan
defined in paragraph 3.3. of Annex 10 to this Ragah (including Annex 3
conditions) does not exceed 0.15 x S. This ariglmtended especially for
non-lockable transmissions with variable gear saoVT).

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

(a) The engine capacity is not exceeding 660 cothth@ power-to-mass
ratio PMR calculated by using the maximum authatizehicle mass
is not exceeding 35.

(b)  The payload is at least 850 kg and the powendss ratio PMR
calculated by using the maximum authorized vehitlass is not
exceeding 40.

The additionahoise seunrdemission provisions are preventive requirements.
The purpose of these requirements is to ensurdhbabise soundemission

of the vehicle under typical driving conditionsfdifent from the conditions
of the type approval test in Annex 3 shall not d&viconsiderably from what
can be expected from the Annex 3 test result fiergpecific vehicle.

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

ECE/TRANS/WP.29/78/Rev.2, para.2.
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6.2.3.1.

6.2.3.2.
6.2.3.3.

6.3.

7.1.

7.2.

7.3.

8.1.

8.2.

The vehicle manufacturer shall not intamily alter, adjust, or introduce
any mechanical, electrical, thermal, or other dewc procedure solely for
the purpose of fulfilling the noise emission reguoients as specified in this
Regulation and as determined by the test proceduennex 3 but which

will not be operational during typical on-road ogigwn under conditions
applicable to ASEP. These measures are commongreef to as "cycle

detection".

The vehicle shall meet the requiremenmofex 10 to this Regulation.

In the application for type approval thenufacturer shall provide a
statement (in conformity witthe Appendix-1of Annex 10) that the vehicle
type to be approved complies with the requiremefitparagraph 6.2.3. of
this Regulation.

Specifications regarding exhaust systemsaduing fibrous materials

The requirements of Annex 5 shall be-nagiplied.

Modification and extension of approval of a
vehicle type

Every modification of the vehicle type shadl fwtified to the Type Approval
Authority which approved the vehicle type. The dépant may then either:

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

require a further test report from the Technicalvige responsible for
conducting the tests.

Confirmation or refusal of approval, specityithe alterations shall be
communicated by the procedure specified in pardgaB. above to the
Contracting Parties to the Agreement applying Regulation.

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

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:

Vehicles approved accorditg this Regulation shall be so manufactured as
to conform to the type approved by meeting the iregquents set forth in
paragraph 6 abov&he limit values set forth in paragraph 6. and nexieed
appendices apply with an additional margin of 1A)B(

The minimum requirements for conformity of gwotion control procedures
set forth in Annex 7 to this Regulation shall benptied with

13
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8.3.

9.1.

9.2.

10.

10.1.

11.

11.1.

11.2.

11.3.

11.4.

11.5.

14

The authority which has granted type-apprawaly at any time verify the
conformity control methods applied in each produrctfacility. The normal
frequency of these verifications shall be one everyyears.

Penalties for non-conformity of production

The approval granted in respect of a vehighe pursuant to this Regulation
may be withdrawn if the requirements set forth abare not met.

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 Rigion.

Production definitely discontinued

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 thevaai¢ communication that
authority shall inform thereof the other Partieshi® 1958 Agreement applying
this Regulation by means of a communication formfaoming to the model
in Annex 1 to this Regulation.

Transitional provisions

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 by theefi8s of amendments.

As from the official date of entry into foroé the 03 series of amendments,
Contracting Parties applying this Regulation may rejuse first national
registration (first entry into service) of a velgicivhich does meet the
requirements of the 03 series of amendments tdtbggulation.

[X] years after official entry into force, @toacting Parties applying this
Regulation shall grant ECE approvals only if théigk type to be approved
meets the requirements of the 03 series of amendgrteethis Regulation.

[X] after official entry into force, Contréig Parties applying this Regulation
may refuse first national registration (first entngo service) of a vehicle
which does not meet the requirements of the 02s@fi amendments to this
Regulation.

For the first five years after the officiaitey into force of the 03 series of
amendments to this Regulation, vehicles with aatdnybrid drive train
which have an additional combustion engine withmrechanical coupling to
the power train are excluded from the requiremehfsaragraph 6.2.3.
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12.

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

The Contracting Parties to the 1958 Agreementyapplthis Regulation shall
communicate to the United Nations Secretariat #wmes and addresses of
the Technical Services responsible for conductipgreval 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.

15
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Annex 1
Communication
(maximum format: A4 (210 x 297 mm))
issued by: Name of administration:
concerning® APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED
of a vehicle type with regard to itsoise seund emission pursuant ECE to
Regulation No. 51
Approval No. .......... Extension NO. .......cooevvviiiiiini i,
1. Trade name or mark of the vehicle: ...
2. NV ENICIE Ty PO i e
2.1. Maximum permissible mass including semi-trafiehere applicable) ............
Manufacturer's name and address ... ioereeeniiiee e
4 If applicable, name and address of manufacturepresentative....................
5. Engine:
5.1. MANUFACTUIET: ....iiiiiii ettt ettt mne e e e
5.2. LY/ 0L SRR URUTTUPTTRRPRPN
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).
" Delete what does not apply
8

If a non-conventional engine is used, this sha@dtated

L - r ." E'E'z..] o

16
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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 appb) ............cccveveeiiiiiiiiiiiiiiiiieeeee.
Cylinder capacity (if applicable).........cccvceieiiiiiiiiiii e
Transmission: non-automatic gearbox/automagehy®? ..................ccccee......

NUMDET Of GBAIS ..vviiiiiiiiiiiiiie ettt s e

Equipment:

EXNAUSE SIENCEI: ....viiiiiiie i cmeeee e
Manufacturer or authorized representativany) ............cccoceeeeeeeieiieiieieenenns
1Y oo 1= O TP PP PPPRPPRRN
Type: .......... in accordance with drawN@: ................

INEAKE SIENCET: ..ottt e e
Manufacturer or authorized representativany) ..........c.cccoceeeeeeeieiieiiiieeennns
1Y oo [=] PP P P PPPSPPRRN
TYpe: ooveneeeneen. in accordance with drawih@: ...................

Elements of capsulation

Elements ofnoise seund encapsulation as defined by the vehicle
manufacturer

Manufacturer or authorized representativan(y)

Tyres

Tyre Size(S) (DY aXIE): ..vvvviiiiiiteeeeiee e

Measurements:

Length of the vehicle (IVEN): .........o e, mm

Point of accelerator depression: .......ccccccvvveeviieeieeeeeee.n. m before line AA’

Engine speed in gear i at: AA' PP 2., min-1 (rpm)
BB oo, min¢dpm)

Engine speed in gear (i+1) at: AA' [ PP.2[....oceiiinn min-1 (rpm)
BB .. mindpm)

Type approval nUMber Of tYre(S): ...uui e

if not available, the following information shalé provided:
TYre MANUFACTUIET ....eeiiiii i

Commercial description(s) of the type ofetyby axle), (e.g. trade name,
speed indeX, 10ad INAEX): ..o ceemmer e e e e e e e e e e e e e e e e

TYre Size (DY @XI€): c..uvveiiiiii it
Type approval number (if available): ...........ccccco e

Noise noise level of moving vehicle:

17
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85.

8.6.

10.

11.

12.

13.
14.
15.
16.
17.

18.
19.

TSt rEeSUIL (IWOL):..eeiiiee i dB(A)
TSt reSUIt (ICTUISE): ...t s e e e e eeeeees dB(A)
KP — FBCIOT: . e

Noiselevel of stationary vehicle:

Position and orientation of microphone (accordimdigure 2 intheappendix
of Annex 3)

Noiselevel of compressed air noise:

Test result for

(a) SEIVICE DIaKe: ... eeeee e ee e e dB(A)
(b) parking brake: ... dB(A)
(c) during the pressure regulator actuation:........................ dB(A)
Vehicle submitted for approval On:........cccceeiiiiiii
Technical Service responsible for type-appro®stis:...........ccccvveeeeeeiiiiineeeennn,
Number and date-Bateof test report issued by that service: .....cccc..........

Number and date of report verifying the compliace of the test track
with the requirements iN ANNEX 8: . ...ooiiiiiiieeeeee e

Position of approval mark on the VehiCle e ..ooooieeiies

P laC . e aaaaa

The following documents, bearing the appravamnber shown above, are
annexed to this document:

drawings and/or photographs, diagrams and plartheoengine and of the
noise reduction system;

list of components, duly identified constitutirtgetnoise reduction system.

Reason for extension of approval @ ...
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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 shéweg the vehicle type concerned
has, with regard to itaoise seundemission, been approved in the Netherlands (E 4)
pursuant to Regulation No. 51 under approval Ne24939. The first two digits of the
approval number indicate that Regulation No. 5kady included the 03 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 shthas the vehicle type concerned has
been approved in the Netherlands (E 4) pursuaRegulations Nos. 51 and 33The
approval numbers indicate that, at the dates whemndspective approvals were granted,
Regulation No. 51 included the 03 series of amemisnehile Regulation No. 33 was
in its original form.

® The latter number is given as an example only.
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Annex 3

Methods and instruments for measuring the noisessid
made by motor vehicles

1.
1.1.

1.2.

1.3.

1.4.

20

Measuring instruments
Acoustic measurements.

The apparatus used for measuring ti@se level must be a precision
sound-level meter or equivalent measurement systeweting the
requirements of Class1 instruments (inclusive bk trecommended
windscreen, if used). These requirements are destrin "IEC 61672-
1:2002: Precision sound level meters", second agitof the International
Electrotechnical Commission (IEC).

Measurements shall be carried out using the "festponse of the acoustic
measurement instrument and the "A" weighting cate® described in "IEC
61672-1:2002".

When using a system that includes a periodic mongoof the A-weighted
sound pressure level, a reading should be maddimteainterval not greater
than 30 ms.

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

Compliance with requirements.

Compliance of the acoustic measurement instrumentahall be verified by

the existence of a valid certificate of compliancehese certificates shall be
deemed to be valid if certification of compliancéthwthe standards was
conducted within the previous 12 months period tfee sound calibration

device and within the previous 24 months period tloe instrumentation

system. All compliance testing must be conductea bbgboratory, which is

authorized to perform calibrations traceable toappropriate standards.

Calibration of the entire acoustic measuremgygtem for measurement
session.

At the beginning and at the end of every measunérsession the entire
acoustic measurement system shall be checked byhsmeh a sound
calibrator that fulfils the requirements for sourdlibrators of at least
precision Class 1 according to IEC 60942:2003942819Vithout any further
adjustment the difference between the readingswvof donsecutive checks
shall be less than or equal to 0.5 dB.

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

Instrumentation for speed measurements

The rotational speed of the engine shall be medswith instrumentation
having an accuracy of £ 2 per cent or better atthgine speeds required for
the measurements being performed.



ECE/TRANS/WP.29/GRB/2012/3

1.5.

The road speed of the vehicle shall be measurddimgtrumentation having
an accuracy of at least + 0.2 km/h when using cootis measurement
devices.

If testing uses independent measurements of sgasdnstrumentation must
meet specification limits of at least + 0.2 km/h.

Meteorological instrumentation

The meteorological instrumentation used to monitoe environmental
conditions during the test shall include the foliogdevices, which meet at
least the given accuracy:

(@) atemperature measuring device, £ 1°C;

(b)  awind speed-measuring device, + 1.0 m/s

(c)  abarometric pressure measuring device, +&b hP
(d) a relative humidity measuring device, + 5 pent
Conditions of measurement

Test siteand ambient conditions.

The surface of the test track shall meet the proviens of Annex 8 to this
Regulation. In the document describing the vehicl@oise test(s), it shall
be stated whether all the requirements of Annex 8 ere fulfilled or not.
Reference shall be given to (a document according tchapter 5 of
Annex 8.

{8——Within a radius of 50 m from the centre of the krétte spacshall be
free of large reflecting objects such as fencesksp bridges or
buildings.

{by—The test track and the surface of the sttall be dry and free from
absorbing materials such as powdery snow, or |debeis.

{e—1In the vicinity of the microphonehere areshall be no obstacles that
could influence the acoustical fieldrd No person isshall be
positioned between the microphone and the soundceoutheA
meter observer-ishall be positioned so as not to influence the meter
reading.

Measurements shall not be made under adverse weaathditions. It must
be ensured that the results are not affected b gfisvind.

The meteorological instrumentation should be paséd adjacent to the test
area at a height of 1.2 m £ 0.02 m. The measurensrall be made when
the ambient air temperature is within the rangenffo°C to 40 °C.

21
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The tests shall not be carried out if the windesheincluding gusts, at
microphone height exceeds 5 m/s, during ti@se seund measurement
interval.

A value representative of temperature, wind spaed direction, relative
humidity, and barometric pressure shall be recomdigihg thenoise seund
measurement interval.

Any noiseseundpeak which appears to be unrelated to the chaistate of
the generahoise seundlevel of the vehicle shall be ignored in taking th
readings.

The background noise shall be measured for a duratf 10 seconds
immediately before and after a series of vehickisteThe measurements
shall be made with the same microphones and miormphocations used
during the test. The A-weighted maximum sound gues level shall be
reported.

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

The following correction shall be applied to theliindual measured test
value.

10 11 12 13 14 >14
-0,5 -0,4 -0,3 -0,2 -0,1 0,0
2.2. Vehicle
2.2.1. The vehicle shall be representative of Jekito be put on the market as
specified by the manufacturer. Measurements df@limade without any
trailer, except in the case of non-separable vesMEeasurements shall be
made on vehicles at the test massspecified according to the following
table:
Vehicle Category Vehicle Test Mass
M, m; = Merp + 75 kg for the driver The test mass shall be
achieved with a tolerance of + 5 per cent.
N4 My =Myerp + 75 Kg for the driver The test mass shall be
achieved with a tolerance of + 5 per cent.
Nj, N3 Miarget = 50 kg per KW rated power

Extra loading to reach the target mass of the vehie shall be
placed above the rear axle.

The sum of the extra loading and the unladen rearxe load,
is limited to 75 % of the maximum axle capacitymac ra
mayx, allowed for the rear axle. The target mass shiebe
achieved with a tolerance ot 5 %.

If the centre of gravity of the extra loading cannobe aligned
with the centre of the rear axle, the test mass dlhe vehicle
shall not exceed the sum of the unladen front axlead and
the unladen rear axle load plus the extra loadingrad the
mass of driver.
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Vehicle Category Vehicle Test Mass

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

If the unladen vehicle mass of a vehicle with morthan two
axles is greater than the test mass for the two-axhehicle,
then this vehicle shall be tested without extra lading.

M,, M3 m, = m, The test mass in running order shall be achieved

with a tolerance of £ 5 per cent.

2.2.2. The tyres to be used for the test shalldpeesentative for the vehicle and
shall be selected by the vehicle manufacturer endrded in Annex 1. They
shall correspond to one of the tyre sizes desighfatethe vehicle asoriginal
equipment. The tyre is or will be commercially #afale on the market at the
same time as the vehiclé® The tyres shall be inflated to the pressure
recommended by the vehicle manufacturer for thertesss of the vehicle.
The tyres shall have a tread depth of at least&0cpnt of the full tread
depth.

2.2.3. Before the measurements are started, theeegigall be brought to its normal
operating conditions:

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

2.2.5. If the vehicle is fitted with fan(s) havieg automatic actuating mechanism,
this system shall not be interfered with during teasurements.

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

3. Methods of testing

3.1. Measurement ef-seundiseof vehicles in motion

3.1.1. General conditions of test

Two lines, AA" and BB', parallel to line PP' anduated respectively 10 m
forward and 10 m rearward of line PP’ shall be redréut on the test runway
(seeappendix Arnex8, figure 1)

At least fourmeasurements shall be made on each side of theleahd for
each gear. Preliminary measurements may be madeafostment purposes,
but shall be disregarded.

The microphone shall be located at a distance.®h¥ 0.052m from the
reference line CC{Annex 8ppendix, Figure 1) of the track and 1.2 m= 2 +
0.024m above the ground.

The tyre contribution for overall sound emissii@ing important, this Regulation has taken into
account the tyre/roatgbiseemission regulations. Traction tyres, snow tymes special use tyres
according to UNECE Regulation No. 117 shall be edetl during type-approval- and COP-
measurements on request of the manufacturer.

23
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3.1.2.
3.1.2.1.

3.1.2.1.1.

3.1.2.1.2.

3.1.2.1.2.1.

The reference axis for free field conditions (SE€ 61672-1:2002) shall be
horizontal and directed perpendicularly towards ghth of the vehicle (line
CC.

Specific test conditions for vehicles
Vehicles of category MM, < 3,500 kg, N

The path of the centreline of the vehicle shalloiel line CC' as closely as
possible throughout the entire test, from the apghoto line AA' until the
rear of the vehicle passes line BB' (sgpendix, Figure 1-ef-AnnexB If
the vehicle is fitted with more than two-wheel drivtest it in the drive
selection which is intended for normal road use.

If the vehicle is fitted with an auxiliary manuaabsmission or a multi-gear
axle, the position used for normal urban drivinglsbe used. In all cases,
the gear ratios for slow movements, parking or ingkhall be excluded.

The test mass of the vehicle shall be accordirigedable of paragraph 2.2.1.

The test speedy is 50 km/h+ 1 km/h. The test speed must be reached,
when the reference point is at line PR'.the test speed is modified
according to 3.1.2.1.4.1., the modified test speathall be used for both
the acceleration and constant speed test.

Power to mass ratio index (PMR)
PMR isa dimensionless indexlefined as follows:
PMR = (R / m) * 1000 kg/kw

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

Calculation of acceleration

All accelerations in this paper are calculated gdiifferent speeds of the
vehicle on the test track (see-Annexa@pendix, figure 1). The formulas
given are used for the calculation @f@ awoti+1 aNd @otest The speed either
at AA' or PP' is defined as the vehicle speed wherreference point passes
AA' (van) or PP(vpp). The speed at BB' is defined when the rear of the
vehicle passes BRgg') or the front of the vehicle passes BB' +5mgy).
The method used for determination of the accelamaghall be indicated in
the test report.Due to the definition of the refexe point for the vehicle the
length of the vehicle is considered differentlytive formula below. If the
reference point is in the front of the vehicle,rtHe= Iveh, mid: | = ¥ Iveh
and rear: | = 0.At the choice of vehicle manufacturer, front engine
vehicles may use,,=5m, and mid-engine vehicles may use,}=2.5m.

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

Calculation procedure for vehicleshwihanual transmission, automatic
transmission, adaptive transmissions and CVTs desigh locked gear
ratios:

awot test = ((¥g/3.6)2 - (a/3.6)2) / (2*(20+I))

awot test used in the determination of gear selechall be the average of
the four awot test, i during each valid measurememt
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Pre-acceleration may be used-{review-dat@he location of depressing the
accelerator shall be reported in the communicdtom (Annex 1).

3.1.2.1.2.2. Calculation procedure for vehicleshwdiutomatic transmissions, adaptive
transmissions and CVTs tested with non-locked cegéms.

awot test used in the determination of gear selechall be the average of
the four awot test,i during each valid measurememt

If devices or measures, as described in paragrdpRB.B.4.2., can be used to
control transmission operation for the purposeabii@ving test requirements,
calculate awot test using the equation:

Awot test= ((VBB/SvG)Z - (\AA/316)2) / (2*(20+|))
Pre-acceleration may be used.

If no devices or measures, as described in parhgdah2.1.4.2., are used,
calculate awot test using the equation:

Awot_testrp-8e= ((Va/3.6)? - (wd/3.6)?) / (2*(10+))
Pre-acceleration shall not be used.

The location of depressing the accelerator shailvbere the reference point
of the vehicle passes line AA'.

3.1.2.1.2.3. Target acceleration

The target acceleration aurban defines the tygice¢leration in urban traffic
and is derived from statistical investigations.islta function depending on
the power-to-mass ratio index (PMR) of a vehicle.

The target acceleration,gnis defined by
ayman= 0.63 * logo (PMR) - 0.09
3.1.2.1.2.4. Reference acceleration

The reference acceleration awot ref defines theired acceleration during
the accelerated test on the test track. It imatfan depending on the power-
to-mass ratio of a vehicle. That function is diffier for specific vehicle

categories.

The reference acceleratiopgeris defined by:

&notret = 1.59 * logo(PMR) - 1.41 for PMR- 25

Aot ref = @Urban = 0.63 * log (PMR) - 0.09 for PMR < 25
3.1.2.1.3. Partial power factor kP

The partial power factor kP (see paragraph 3.3.8lused for the weighted
combination of the test results of the acceleratést and the constant speed
test for vehicles of category Mind N.

In cases other than a single gear tgst.@ahas to be used instead of awot test
(see paragraph 3.1.3.1.).

3.1.2.1.4. Gear ratio selection

The selection of gear ratios for the test depemd#heir specific acceleration
potential @. under full throttle condition, according to thefemence
acceleration gy s required for the full throttle acceleration test.

25



ECE/TRANS/WP.29/GRB/2012/3

26

3.1.2.14.1.

3.1.21.4.2.

Some vehicles may have different software programamodes for the

transmission (e.g. sporty, winter, adaptive etdf)the vehicle has different

modes leading to valid accelerations, the vehid@urfacturer has to prove to
the satisfaction of the technical service, thatwékicle is tested in the mode
which achieves an acceleration being closes},dge.a

The vehicle transmission, gear, or gear ratio, shibe chosen to provide
acceleration nearest to g s according to 3.1.2.1.4.1. and 3.1.2.1.4.2..
The vehicle transmission, gear, or gear ratio may é controlled by
electronic or mechanical measures including exclusin of kick-down
function.

Manual transmission, automatic traesions, adaptive transmissions or
transmissions with variable gear ratios (CVTs)ddstith locked gear ratios

The following conditions for selection of gear oatiare possible:

(@) If one specific gear ratio gives an acceleratipa tolerance band of
+ 5 per cent of the reference acceleratigp @, not exceeding 3.0
m/s2, test with that gear ratio.

(b) If none of the gear ratios give the requiredederation, then choose a
gear ratio i, with an acceleration higher and a gatio i+1, with an
acceleration lower than the reference acceleratlbthe acceleration
value in gear ratio i does not exceed 3.0 m/s2batle gear ratios for
the test. The weighting ratio in relation to théerence acceleration
awot ref is calculated by:

K = (awot ref — 8wot (+1))/ (A wot () — Awot (+1))

(c) if the acceleration value of gear ratio i ext£8.0 m/s2, the first gear
ratio shall be used that gives an accelerationvb&l® m/s2 unless
gear ratio i+1 provides acceleration less thana In this case, two
gears, i and i+1 shall be used, including the gemith acceleration
exceeding 3.0 m/s2. In other cases, no other gedl be used. The
achieved acceleration awot test during the tedl dleaused for the
calculation of the part power factos kstead of gy rer

(d)  If the vehicle has a transmission in which ¢hix only one selection
for the gear ratio the acceleration test is caroetin this vehicle gear
selection. The achieved acceleration is then usethé calculation of
the part power factorskinstead of g ref

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

) If the next higher gear results in an acceleratiorbelow a,pan, the
vehicle test speed y; ,shall be reduced by 2.5 km/h and the gear
ratio selection shall proceed as specified by theptions given in
this paragraph. In no case shall the vehicle tespsed be reduced
below 40 km/h. In this case, a gear ratio, is alload even if @ot test
does not exceed @n.

Automatic transmission, adaptive tmdasions and transmissions with
variable gear ratios (CVTs) tested with non locgedr ratios.

The gear selector position for full automatic opierashall be used.

The acceleration value awottest shall be calcdlats defined in
paragraph 3.1.2.1.2.2.
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3.1.2.1.5.

3.1.2.1.6.

The test may then include a gear change to a loarege and a higher
acceleration. A gear change to a higher range dodier acceleration is not
allowed. A gear shifting to a gear ratio which & osed in urban traffic shall
be avoided.

Therefore, it is permitted to establish and usected@ic or mechanical
devices, including alternate gear selector posstioo prevent a downshift to
a gear ratio which is typically not used at thec#fjd test condition in urban
traffic.

The achieved acceleration awot test shall be greatequal to aurban.

If possible, the manufacturer shall take measuoeavbid an acceleration
value awot test greater than 2.0 Tas, rer.

The achieved acceleration awot test is then usedhfo calculation of the
partial power factor k(see paragraph 3.1.2.1.3.) instegd &

Acceleration test

The manufacturer shall define the position of thiemrence point in front of
line AA' of fully depressing the accelerator. Thecelerator shall be fully
depressed (as rapidly as is practicable) when ¢fierence point of the
vehicle reaches the defined point. The acceleratail be kept in this
depressed condition until the rear of the vehidaches line BB'. The
accelerator shall then be released as rapidly asilge. The point of fully
depressing the accelerator shall be reported incttamunication form
(Annex 1). The technical service shall have thesfmlity of pretesting.

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

Constant speed test

The constant speed test shall be carried out twélsame gears specified for
the acceleration test and a constant speed of 5 kwth a tolerance
of £ 1 km/h between AA' and BBIf the test speed is modified according
to 3.1.2.1.4.1., the modified test speed shall bead. During the constant
speed test the acceleration control shall be posit to maintain a constant
speed between AA' and BB' as specified. If ther gealocked for the
acceleration test, the same gear shall be lockethé constant speed test.
The constant speed test is not required for vehieith a PMR < 25.
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3.1.2.2. Vehicles of categories M> 3,500 kg, M, N,, N3

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' and the refence point is 5 m
behind line BB' (see Annex 8 appendix, figure 1). fle test shall be
conducted without a trailer or semi-trailer. If a trailer is not readily
separable from the towing vehicle the trailer shallbe ignored when
considering the crossing of line BB'. If the vehi@ incorporates
equipment such as a concrete mixer, a compressotce this equipment
shall not be in operation during the test. The testnmass 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 BB', the engine aitonal speed gg
shall fulfil the target engine rotational speed fygetge'- N target ga IS defined
as an interval in-between 70 per cent and 74 per oeof the speed S.
When the reference point passes BB', the vehicle esd g shall fulfil
the target vehicle speedget 8" Viarget e’ iS defined as 35 km/h + 5 km/h.

Target conditions of Category M, Na:

When the reference point passes BB', the engine aitonal speed nBB'
shall fulfil the target engine rotational speed Rrget 85’ Narget 8e' IS defined
as an interval in-between 85 per cent and 89 per oeof the speed S.
When the reference point passes BB', the vehicle esd g shall fulfil

the target vehicle speedget s Viarget ge iS defined as 35 km/h + 5 km/h.

3.1.2.2.1. Gear ratio selection
3.1.2.2.1.1. General

It is the responsibility of the manufacturer to deermine the correct
manner of testing to achieve the required conditios.

3.1.2.2.1.2. Manual transmission, automatic transmsions, adaptive transmissions
or transmissions with continuously variable gear réios (CVTs) tested
with locked gear ratios

Stable acceleration condition shall be ensured. Theear choice is
determined by the target conditions.

The following conditions for fulfilling the target conditions in 3.1.2.2. are
possible.

(@) If one gear choice fulfils both target conditios for the rotational
engine speed By se' and for the vehicle speed yge ge', t€St With
that gear.

(b)  If more than one gear choice fulfils both targeconditions for the
rotational engine speed Rt s @and for the vehicle speed yget ss',
test in gear i which gives vehicle speedy geari Closest to 35 km/h.

(c) If two gear choices fulfil both target conditios for the rotational
engine speed A s and for the vehicle speed yge: ser and fulfil
the following condition:
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3.1.2.2.1.3.

(Vtarget BB’ — VBB’ gear i) = (VBB’ gear i+l — Vtarget BB’)
then both gears are taken for further calculation & L ypan.

(d) If one gear choice fulfils the target conditionfor the rotational
engine speed @ s but not the target condition for the vehicle
speed Viget BB, US€ two gears, gearand gear. The target
conditions for the vehicle speed for these two gemrare the
following gear,

25 km/h < vgpy < 30 km/h

and

gear,

40 km/h < vggy < 45 km/h

shall fulfil the target rotational engine speed Rget g5 -
Both gears shall be used for further calculation of_an-

If only one of the gears fulfils the target rotatimal engine speed
Narget B8 t€St With that gear. This gear sahll be used fofurther
calculation of Lywpan.

(e) If none of the two gears fulfils the target raational engine speed
Nwarget e’ UNAer condition d, condition f, shall be chosen.

) If no gear choice fulfils the target rotational engine speed, choose
the gear which fulfils the target vehicle speed wget gsr and is
closest to the target rotational engine speedqRe ge but not
higher than Niget ss-

VBB’ geari = Viarget BB’

and

Ngp’ geari < ntarget BB’

A stable acceleration condition shall be ensured foall the above
mentioned tests. If a stable acceleration cannoetensured in a gear, this
gear has to be disregarded.

Automatic transmission, adaptive tramgissions and transmissions with
variable gear ratio tested with non-locked gear rabs

The gear selector position for full automatic opertion 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 aradlower acceleration is
not allowed. In any case a gear change to a gearti@mwhich is typically
not used at the specified condition as defined byhé manufacturer in
urban traffic shall be avoided.

Therefore, it is permitted to establish and use etgronic or mechanical
devices, including alternative gear selector pos@ns to prevent a
downshift to a gear ratio that is typically not use at the specified test
condition as defined by the manufacturer in urban taffic.

The following conditions for fulfilling the target conditions in 3.1.2.2. are
possible.
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(a) If the choice of the gear selector position fils both target
conditions for the rotational engine speed @4 s and for the
vehicle speed ¥qet s5', teSt with the gear selector in that position.

(b) If the choice of the gear selector position fiils the target
condition for the rotational engine speed Qe ger but not the
target condition for the vehicle speed yge: gs', Change the target
condition for the vehicle speed to two vehicle taeg speeds as
follows:

vgg1 IS defined as

25 km/h < vgg1 < 35 km/h

and

vge is defined as

35 km/h < vgg» <45 km/h.

Conduct two tests, one with yg:1 and one with \gg:».

Both test conditions are used for further calculatn of L,pan-

(c) If under condition b) the target rotational engne speed Rget e
cannot be fulfilled, condition d) shall be chosen

(d) If the choice of the gear selector position carot fulfil the target
condition for the rotational engine speed R4 gsr but the target
condition for the vehicle speed Mqget s, Change the target
condition for the vehicle speed to two vehicle tam} speeds as
follows:

vge1 is defined as

25 km/h < vgg1 < 30 km/h

and

vgg- IS defined as

40 km/h < vgg, < 45 km/h.

Conduct two tests, one with ¥g1 and one with \gg».

Use the test where gk is closest to the target rotational engine
speed Rugergs' DUt NOt higher than Niaget e

Neg'i < Nargetes fOr i=1, 2
If the vehicle cannot fulfil the condition
Nee'i < Nargerge’ fOr 1=1, 2
condition e, shall be used.

(e) If the choice of the gear selector position caot fulfil the target
conditions for the rotational engine speed fqet s and the target
condition for the vehicle speed Mqget s, Change the target
condition for the vehicle speed to

Vee' = VtargetBB’ +5 km/h

Conduct the test with that vehicle speedpg.. where g is closest
to the target rotational engine speetgeigs'--
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3.1.2.2.1.4.

3.1.2.2.2.

A gear change to a higher range and a lower accekgion is
allowed after the vehicle passes line PP’.

) If the vehicle includes a transmission designyhich provides only
a single gear selection (D) that limits engine spaeluring the test,
the vehicle shall be tested using only the targetethicle speed
Vtarget BB’-

Powertrains with no rotational enginspeed available

Vehicles with a powertrain where no rotational engie speed is available
shall only fulfil the target condition for the vehicle speed Vet g

The following conditions for fulfilling the target condition Viaget g iN
3.1.2.2. are possible.

(@ If no rotational engine speed is available onlyhe target vehicle
speed Vygetger has to be fulfilled.

(b)  If no rotational engine speed is available andhe target vehicle
speed Viget ser Cannot be fulfilled two test conditions shall be
conducted as follows

vege for the first test condition is defined as

25 km/h< vgg1 < 35 km/h

and

vgg for the second test condition is defined as

35 km/h < vgg < 45 km/h.

Both test conditions are used for further calculatn of L,pan-

(c) If no rotational engine speed is available andhe target vehicle
speed Vygetgs and

vgg+1 defined as

25 km/h < vgg1 < 35 km/h

cannot be fulfilled, only one test shall be conduetl with vgg:,.

Vgg2 is defined as

35 km/h < vgg» <45 km/h.

The test condition for g, is used for further calculation of Lypan
Acceleration test

When the reference point of the vehicle reaches théne AA' the
accelerator control shall be fully depressed (withat operating the
automatic downshift to a lower range than normally used in urban
driving) and held fully depressed until the rear ofthe vehicle passes BB',
but the reference point shall be at least 5 m behéhBB'. The accelerator
control shall then be released.

In the case of articulated vehicles consisting ofMo non-separable units
regarded as a single vehicle, the semi-trailer sHabe disregarded in
determining when line BB' is crossed.
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3.1.3.

3.1.3.1.

3.1.3.2.

Interpretation of results

The maximum A-weighted sound pressure level inditatduring each
passage of the vehicle between the two lines AA BB' (see-Annel
appendix, figure 1) shall be notetb the first significant digit after the
decimal place (e.g. XX,X). If a noiseseundpeak obviously out of character
with the generahoise seundpressure level is observed, the measurement
shall be discarded. At least four measurementsdoh test condition shall be
made on each side of the vehicle and for eachrgtiar Left and right side
may be measured simultaneously or sequentially.e Tirst four valid
consecutive measurement results, within 2 dB(Apwahg for the deletion
of non valid results (see paragraph 2.1.), shaliderl for the calculation of
the appropriate intermediate or the final resultferthe-given-side—of-the
vemele The results of each side shall be averaged atehar The
matically
Feunded—te—théwst—dee%al—plaeeThe |ntermed|ate results for each side
shall be the average value, mathematically roundetb the first decimal
place. All further calculations to derive Lypan shall be done separately
for the left and right vehicle side. The final vale to be reported as the
test result shall be the higher value of the two des.

The speed measurements at @Ax), BB'(vge), and PP’(vpp) shall be
noted and used in calculations to the first sigaffit digit after the decimal
place.

The calculated acceleration awot test shall bechtdethe second digit after
the decimal place.

Vehicles of categories;MN; and M, < 3,500 kg

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

The calculated values for the acceleration testthadconstant speed test are
given by

Lwot rep = Lwot (i+1) +k* (Lwot(i)' I-wot (i+1))

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

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

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

The final result is calculated by combiningele, @and Lesrep. The equation
is:
urban I—wot rep™— kP* (Lwot rep I—crs re[)

The weighting factor k gives the part power factor for urban driving. In
cases other than a single gear tess kcalculated by:
Ke = 1 — (&ban/ 8wot red

If only one gear was specified for the tesikgiven by:
Kp = 1 — (&ban/ Buot tes)

In cases wWhere,a westiS 1ess than gan
kp =0

Vehicles of categories;M 3,500 kg, M, N,, N;\When-onre-gearis-tested-the
%%M%@#Mﬂ%%@s&#ﬂ%—geaps—meﬁedthe
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3.2.
3.2.1.

3.2.2.

3.2.3.

3.2.3.1.

3.2.4.

3.2.5.

3.2.5.1.

3.2.5.2.

3.2.5.3.
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When one test condition is tested, the final resylt ,pan, 1S the maximum
value as specified in 3.1.3.

When the results of two test conditions are usedh¢ arithmetic mean of
the two averages for each side of these two conditis shall be calculated.
The final result, Lypan, iS the maximum value of the two calculated
averages.

Measurement ef-seundiseemitted by stationary vehicles
Noise Seundevel in the vicinity of vehicles.

In order to facilitate subsequent checks on vebialeuse, thenoise sound

level shall be measured close to the exhaust systelet in accordance with
the following requirements and the measurementteesatered 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 apperfidiare 2 and 3a to 3d).

In the vicinity of the microphone, thereak be no obstacle that could
influence the acoustical field and no person shathain between the

microphone and thenoise seund source. The meter observer shall be
positioned so as not to influence the meter reading

Disturbance-seumbiseand wind interference

Readings on the measuring instruments producedntlyient-seundoise
and wind shall be at least 10 dB(A) below the solevel to be measured. A
suitable windscreen may be fitted to the microphp@ided that account is
taken of its effect on the sensitivity of the mighone(see paragraph 1.1. of
this annex).

Measuring method
Nature and number of measurements

The maximumnoise seundlevel expressed in A-weighted decibels (dB(A))
shall be measured during the operating period medeto in paragraph
3.2.5.3.2.1.

At least three measurements shall be taken atreaeluring point.

Positioning and preparation of the vehidie vehicle shall be located in the
centre part of the test area with the gear selénttine neutral position and
the clutch engaged. If the design of the vehiclesdaot allow this, the
vehicle shall be tested in conformity with the miaaturer's prescriptions for
stationary engine testing. Before each series aforeanents, the engine
must be brought to its normal operating conditias, specified by the
manufacturer.

If the vehicle is fitted with fan(s) having an amotatic actuating mechanism,
this system shall not be interfered with during theise seund level
measurements.The engine hood or compartment cibw,fitted, shall be
closed

Measuring of noise in proximity to the aukt
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3.2.5.3.1.
3.2.5.3.1.1L

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.
3.2.5.3.2.1L

(see appendix, figures 2 and 3)
Microphone orientation

The microphone shall be located aistamte of 0.5 m + 0.01 m from the
reference point of the exhaust pipe defined inrBg2 and at an angle of 45 °
(x 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 is98f 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 referencetpdfi 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:

(@ 75 per cent of the engine speed S for vehialits a rated engine
speeck 5,000 min;

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

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

If the vehicle cannot reach the engine speedagsdsabove, the target engine
speed shall be 5 per cent below the maximum pessibyine 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 decelerat@iogh 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 tlapet 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 Sighificant 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

Dimensions in metres

/
/' Centreline of travel
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/ \\

75

A

|
En=E
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Key Minimum areq covared with test road surface, ie. test area

° Microphone theight 1,2 m)

NOTE — There shall be no large acoustically reflective objects within this radius.
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Figure 2
Measuring positions for stationary vehicles (examygis)

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

1 1
D D
Figure 3a
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Figure 3b
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Figure 3c Figure 3d
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11

Classification of vehicles:

2.1.

2.2.

2.3.

2.4,

2.4.1.

2.4.1.

2.4.2.

2.4.3.

2.4.4.

2.4.5.

2.5.

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:
Class |, Class Il, Class Ill) in accordandth Regulation Nos. 36 and 107;
(@)  one or more of the three classes :

(b) one of the two classes (Class A, Class B) icostance with
Regulation No. 52.

Class I:

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

Class ll:

Vehicles constructed principally for the carriageseated passengers, and
designed to allow the carriage of standing passerigehe gangway and/or
in an area which does not exceed the space profadéao double seats.

Class llI:
Vehicles constructed exclusively for the carriafeeated passengers.
Class A:

Vehicles designed to carry standing passengev&h&le of this class has
seats, and may have provisions for standing passeng

Class B:

Vehicles not designed to carry standing passengemshicle of this class has
no provision for standing passengers

Remarks

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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2.5.1.

2.5.2.

2.5.3.

2.5.4.

3.1.

3.2.

3.3.

3.4.
3.4.1.

3.4.2.

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.

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

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.

'Mass of a vehicle in running order" means the mass of an unladen vehicle
with bodywork, and with coupling device in the cadea towing vehicle, or
the mass of the chassis with cab if the manufactdees not fit the
bodywork and/or coupling device, including coolanits, 90 per cent of fuel,
100 per cent of other liquids except used waterslst spare wheel, driver
(75 kg) and, for buses and coaches, the mass afréve member (75 kg) if
there is a crew seat in the vehicle.

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

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

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

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

Remarks

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.

The equipment and installations carriedceriain special purpose vehicles
(crane vehicles, workshop vehicles, publicity véds¢ etc.) are regarded as
being equivalent to goods.
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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@ 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 ratedrmamx speed (S);

) 30-minute sequence under 1/4 load at ratedmam 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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Annex 6

Compressed air noise-seund

1. Method of measurement

The measurement is performed at microphone pasitioand 6 according to
Figure 1, with the vehicle stationary. The highasweightednoise level is
registered during venting the pressure regulator during ventilating after
the use of both the service and parking brakes.

The noise seundduring venting the pressure regulator is measwiéu the
engine at idling speed. The ventilatinpise seund is registered while
operating the service and parking brakes; befoch eseasurement, the air-
compressor unit has to be brought up to the highesnissible operating
pressure, and then the engine switched off.

2. 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 noise
limit by 1 dB(A), two additional measurements are e 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 theiseseundlimit.

3. Limiting value
Thenoiseseundlevel shall not exceed the limit of 72 dB(A).
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Annex 6 - Appendix

Figure 1:
Microphone positions for measurement of compressegir noiseseund
8
7 1
A4
ft—— 7.0m ——-hi )
microphone g | 2 microphone
5 3
>

The measurement is performed at the stationaryckehiccording to Figure 1, using two
microphone position? and 6at a distance of 7 m from the contour of the Viekicand at
1.2 m above ground.
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Annex 7

Checks on conformity of production

1.

2.1

2.2.

2.3.

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.

Noise of vehicle in motion

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

Compressed airseundise

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

Additional sound emission provisions

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

Sampling and evaluation of the results

One vehicle has to be chosenand subjected t@st® of paragraph 2. above.

If the test results fulfil the COP requirementspafragraph 8. of the main
body of this Regulation, the vehicle is considerede in compliance with
the COP provisions.

If one of the testresultsdoes not fulfil the COP requirements of geaph 8.
of the main body of this Regulation two more vebicbf the same type shall
be tested pursuant to

If the test results for the second and the thishicle fulfii the COP
requirements eparagraph 8. of the main body of this Regulatienhhicle
is considered in compliance with regard to the COP.

If one of the test results of the second or thiedicle does not fulfil the COP
requirements of paragraph 8. of the main body isf Regulation the vehicle
type shall be considered not to conform to the irequents of this
Regulation and the manufacturer shall take the sy measures to re-
establish the conformity.
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Annex 8

48

Specifications for the test site

1.

2.1.

2.2.

2.2.1.

2.2.2.

Introduction

This annex describes the specifications relating tothe physical
characteristics and the laying of the test track. fiese specifications based
on a special standard*? describe the required physical characteristics as
well as the test methods for these characteristics.

The surface design given in this Annex:

produces consistent levels of tyre/road noise emigs under a wide range
of operating conditions;

including those appropriate to vehicle noise testiy
minimizes inter-site variation;

provides minor absorption of the vehicle noise soges;
is consistent with road-building practice.

Terms and definitions

For the purposes of this document, the followingerms and definitions
apply.
Sound absorption coefficient:

Fraction of the sound power incident on the testlgect that is absorbed
within the test object for a plane wave at normalncidence.

NOTE: Expressed as a percentage, it is called sadiabsorption.
Surface profile
Texture profile

Two-dimensional sample of pavement texture generadl if a sensor, such
as the tip of a needle or a laser spot, continuoystouches or shines on
the pavement surface while it is moved along a linen the surface.

NOTE: It is described by two coordinates: one alog the surface plane,
called “distance” (the abscissa), and the other i direction normal to
the surface plane, called “amplitude” (the ordinatg.

Irregularity

Maximum distance of a surface from the measuremenedge of the
straightedge between two contact points of the stight edge when placed
perpendicular to the surface.

NOTE: Pavement characteristics at longer wavelengghthan 0.5 m are
considered to be above that of texture and are refieed to here as
irregularity.

12 150 10844:2011.
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2.2.2.1.

2.2.2.2.

2.2.3.

2.2.4.

2.2.5.

2.2.6.

2.3.
2.3.1.

2.3.2.

2.4.

2.5.

2.6.

2.7.

Longitudinal irregularity

Irregularity in the longitudinal axis of the track .

Transversal irregularity

Irregularity in the direction perpendicular to the axis of the track.
Straight edge

Device used for measuring the deviation from a ptee.
Megatexture

Deviation of a pavement surface from a true planarsurface with the
characteristic dimensions along the surface of 50 mm to 500 mm,
corresponding to texture wavelengths with one-thirdoctave bands
including the range 63 mm to 500 mm of centre wavehgths.

NOTE: Peak-to-peak amplitudes normally vary in therange 0.1 mm to
50 mm. This type of texture is the texture which ha wavelengths in the
same order of size as a tyre/froad interface and isften created by
potholes or “waviness”. It is usually an unwanted baracteristic resulting

from defects in the surface. Surface roughness wittonger wavelengths
than megatexture is referred to as irregularity.

Macrotexture

Deviation of a pavement surface from a true planarsurface with the
characteristic dimensions along the surface of 0.3nm to 50 mm,
corresponding to texture wavelengths with one-thirdoctave bands
including the range 0.63 mm to 50 mm of centre walengths.

Microtexture

Deviation of a pavement surface from a true planarsurface with the
characteristic dimension along the surface below B.mm, corresponding
to texture wavelengths with one-third-octave bandswith centre
wavelengths less than or equal to 0.50 mm.

Gradient and cross fall
Gradient

Ratio of the height difference and the length meased along the
longitudinal axis of the drive lane, expressed asercentage.

Cross falll

Height difference expressed as a percentage of thength measured
along the transversal axis of the drive lane.

Propagation area

Part of the test track on each side of the driveahe (see Figure 1).
Drive lane

Part of the test track where the vehicle runs.

Stiffness

Ratio of a normal force and resulting displacement

Dense asphalt concrete
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2.8.

3.1
3.1.1.

Figure

Asphalt in which the aggregate particles are essgally continuously
graded to form an interlocking structure.

Mean profile depth

Average value of the height difference between therofile and a
horizontal line through the highest peak (the peakevel) over a 100 mm
long baseline.

Requirements of the test track

A surface is considered to conform to this standardf the following
requirements have been met.

Size and geometry
Size

The test track shall consist of two areas, a drivleane and a propagation
area. The dimensions shall comply with Figure 1 andable 1.

1
Size of the test track
10m
10m
|
|
|
I I, 10m I 10m I
|
|
I pr
Key
ls construction run-up section
la drive lane extension beyond propagation area
cc drive lane centre line
PP’ microphone line
Light shaded area propagation area
Dark shaded area drive lane
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A drive lane with a length ofl, and width of at least 3.0 m that is centered arouhline
PP'. The value ofl, is defined in Table 1.

Table 1
Minimum drive lane extension length

For testing tyres, passenger cars, motorcycles, light
duty vehicles, trucks For long vehicles with rear
engine, having a distance of morethan10 m
Length motor cycles, light duty vehicles, trucks between reference point and the front axle

la 10m 20 m?

For testing tyres, passenger cars,

d20mis necessary only for the exit side (BB') ohé test track according to the purpose of this
requirement

NOTE: For the stabilization of the laying processa minimum length of Is = 60 m is
recommended on at least one side.

The propagation area shall extend at least 10 m fro the centre of the drive lane and
at least 10 m at both sides of the line PP".

Within a radius of 50 m around the centre of the tack the space shall be free of large
reflecting objects such as fences, rocks, bridges lauildings.

NOTE: Buildings outside the 50 m radius can have ghificant influence if their
reflection focuses on the test track.

3.1.2. Geometry
(a) Drive lane
The drive lane shall fulfil the following requirements:

0] For acceptance of the test track only, transvese
irregularities equal to or less than 0.003 m and lgitudinal
irregularities equal to or less than 0.002 m meased with
the straightedge according to EN 13036-7;

(i)  For periodical checking of the test track only transverse
irregularities equal to or less than 0.005 m and logitudinal
irregularities equal to or less than 0.005 m meased with
the straightedge according to EN 13036-7;

(iii)  For acceptance only, deviation from the horinntal plane in
transverse direction of 1.0 per cent maximum (seeidure 2)
and in a longitudinal direction of 0.5 per cent maimum.

It is recommended that the irregularities requirements be fulfilled
starting from the microphone line to cover the drive lane plus 10
m from the end of the section la on both sides.

(b)  Propagation area

0] The propagation area shall have irregularitiesequal to or
less than 0.02 m measured with the straightedge awding
to EN 13036-7;

(i)  The propagation area may have one or both sidelower
than the drive lane. Cross fall in transverse diretion,
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measured using an appropriate instrument, shall beequal
or less than 2.0 per cent (see Figure 2);

NOTE: The slope should be designed in such a wakat the draining of
water is possible.

Figure 2
Propagation area slope in transverse direction

Propagation area
2%max
Horizontal plane 1%max
2%max Dnive lane
Propagation area
Horizontal plane 1% max
2%max Drive [ane 2%emax
Propagation area Propagation area
Horizontal plane 1%max 1% max
T T T s T e _'___.,.H.:‘_'_ - T s T s s s s T s
2%max Dnive lane 2%max
Propagation area Propagation area
Key

1 per cent max: allowed drive lane cross fall
2 per cent max: allowed propagation area cross fall

Steps or discontinuities between the propagation aa and the drive lane shall be
between 0 and +0,02 m. Negative steps are not alledv(see Figure 3).
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Figure 3
Propagation area — Steps or discontinuities

3.2.

3.3.

Drive lane

Propagation area

Allowed step = 0,02m '

Drive iane

Propagation area

even

Not allowed step

if=0,02m

Surface properties of the propagation area

The average of the values of the sound absorptiom ieach one-third-

octave
than o

band between 315 Hz and 1 600 Hz central éngency shall be less
r equal to 10 per cent. The sound absorptiosoefficient shall be

measured according to 4.3.

Location and number of measurement points are givein 3.4.

Surface properties of the drive lane

The surface of the drive lane shall:

@

(b)

(©

(d)

(e)

®

be dense asphalt concrete;

exhibit a sound absorption equal to or less tha8 per cent in any
one-third octave band between 315 Hz and 1 600 Hzhen
measured according to 4.3;

have a maximum chipping size of 8 mm (tolerancallowed
between 6.3 mm to 10 mm);

have a thickness of the wearing course greater equal than 30
mm;

have a Mean Profile Depth measured according iSO 13473-1 of
0.5 mm £ 0.2 mm;

have a target sieving curve for the aggregat@as described in
Figure 4.
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Figure 4
Sieving curve area
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3.4. Conformity tests

(@)  The surface properties for each requirement sl be determined
at the following occasions before the acceptance thie track (refer
to Table 2);

(b)  During the periodical checking of the track (efer to Table 2);

(c) All measurements shall be made along the totength of the drive
lane in each wheel track according to the followingcheme (see an
example in Figure 5);

(d)  For sound absorption, texture, geometrical copliance, the first
point shall be chosen randomly on each side in thécinity of the
line PP' and the subsequent measurements shall berformed at 5
m intervals not on the same axis of the centre lineo cover the
whole track;
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Figure 5

Measurement positions on test track, example for+ 40 m

15t point randkmby chosen

(e)  After construction, take a total of four cores preferably at 10 m
intervals outside the wheel tracks on the driving dne run up
section, and measure the sieving curve from thesaraples.

For checking the surface properties of the propagin area, take at least two
measurements randomly chosen on each side.

In addition, sound absorption of the propagation aea shall be measured at both sides
of the drive lane between the microphone locationral the centre of drive lane in the

vicinity of the line PP".
Table 2

Periodicity for checking the requirements during aceptance and periodical checking

For acceptance

For periodical checking

Requirementsfor the  Drive lane
track
Gradient x
(0,5 %)
Slope
Cross fall x
(1 %)
Longitudinal X
irregularity (<2 mm)
Transverse X
irregularity (<83 mm)

Propagation
area

N.A.

(2%)

X
(<20 mm)
randomly

Drive lane

N.A.

N.A.

(<5 mm)

2 year$

(<5 mm)

Propagation
area

N.A.

N.A.

N.A.

N.A.
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For acceptance For periodical checking
Requirementsfor the  Drive lane Propagation  Drive lane Propagation
track area area
2 year$
Texture X N.A. X N.A.
MPD MPD
0.5mm £ 0.2mm 0.5mm %
0.2mm
2 year$
Absorption X X X N.A.
(8 % max) (10 % max) (8 % max)
4 year$
Grading curve X N.A. N.A. N.A.
x to be checked
N.A. not applicable
2 Periodicity.
3.5. Homogeneity of surface properties

In order to ensure that the properties of the drive lane and the
properties of the propagation area are homogeneoushe average of all
positions and 80 per cent of the samples shall meée requirements with
respect to:

acoustic absorption;
surface texture;
geometrical compliance.
3.6. Stability with time and maintenance

The test track is a test instrument and shall be nptected from damage
and be taken care of. The test track should be usednly for noise
measurements.

Loose debris or dust which could significantly redce the texture depth
shall be removed from the surface.

Sealing of cracks is acceptable as long as acouatiperformances (as per
3.2 and 3.3) of the test track are not affected.

3.7. Break-in of the test track

The texture and absorption characteristics shall & checked not earlier
than 4 weeks after construction or 1 000 passes eftconstruction.

If the surface is exclusively used for testing hegwebhicles (M, above 3,5
t, M3, N, and Ns) this break-in period is not necessary.
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4.2.
4.2.1.

4.2.2.

4.3.

Measurement methods and data processing
Irregularity measurement methods

The irregularity of the drive lane shall be deternined according to EN
13036-7 using a straight edge consisting of a beawh 3.0 m length and
wedge with 1 mm steps on the oblique side.

Texture measurements methods
Profile measurement

The profile is measured according to 1SO 13473-1of MPD and 1SO
13473-3 for ENDT. The measurement instrumentation tall meet the
requirements of class DE defined in ISO 13473-3.

Additional details to ISO 13473-1 — MPD shall be masured in the
wheel tracks of the driving lane and the followingtwo options may be
used:

Continuous measurement: MPD is measured continuousl over the
entire driving lane. The measured profile shall bedivided into eight
sections, each 5 m long, for which MPD shall be elvated separately as
average over the section. A total of two measuremeruns shall be made
in each wheel track,

Segmented measurement: MPD is measured at a minimurof four
locations in each of the two wheel tracks (eight ifhe test track is used
for two-wheeled vehicles). These locations shall bevenly distributed
over the driving lane length. At each such locationa minimum length of
2.0 m of profiles shall be measured, each one atakt 0.8 m long and
positioned in a way which give statistically indepadent MPD values.

The MPD requirement in 3.3 shall be met at each dhe eight locations
or sections.

When calculating ENDT, the wavelength spectrum from 100 mm to 5
mm one-third octave band of the profile shall be otained according to
the specifications of ISO/TS 13473-4. A tapered dog window is
preferred (refer to ISO 13472-4).

Texture profile data pre-processing
Removal of spike data is necessary. For detailsfex to ISO/TS 13473-6.
Acoustic absorption measurement method

The acoustic absorption shall be measured in thedguency range from
280 Hz to 1 800 Hz with an in-situ device meetindhé specifications of
ISO 13472-2. The results shall be expressed in tbae-third octave band
coefficients according to the procedure describedilSO 13472-2.

Conformity report

The test report for each pavement test surface shacontain all
information required for construction approval or p eriodical inspection,
whatever is applicable.

Example:
(a) General information

0] Owner
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(i) Contractor's name
(i)  Date of construction of the test track
(iv)  Location of the test track
(v)  Certifying authority (if applicable)
(vi)  Certification status
(vii) Main use of the test track (e.g. truck tyre oast by, testing,
passenger car drive by)
(viii) Notable features (e.g. under track, heating)
(b)  Size and geometry
0] Size
a. Dimensions of the driving lane
i. Total length (m)
i. Width (m)
i.  la(m)
iv. Is (M)
b. Dimensions of the propagation area
i. Length (m)
i. Width (m)
C. Free space
Radius (m)
Notable feature
(i)  Geometry
a. Drive lane
i. Transverse and longitudinal irregularities (m)
ii. Deviation from the horizontal plane in
transverse direction (per cent)
b. Propagation area
i. Irregularities (m)
ii. Slope in transverse direction (per cent)
iii. Steps or discontinuities (m)
(c) Surface properties

@
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Material
C. Drive lane
i. Sound absorption
ii. Maximum chipping size

iii. Thickness of wearing course
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iv. Texture

V. Sieving curve
Vi. Elastic material
d. Propagation area

i. Sound absorption
(i)  Homogeneity statement of surface properties
(d)  Proving the requirements
0] Scheme of the measuring point
(ii) Measuring material description
(i)  Description of the measuring methods

(e) Homogeneity of surface properties

Documentation of vehicle nois¢ests conducted on the surface

In the document describing the vehicle noise tesj(st shall be stated
whether all the requirements of this were fulfilledor not. Reference shall
be given to a document according to which the resslare verified.

59



ECE/TRANS/WP.29/GRB/2012/3

Annex 9

Symbols used

Symbol Unit Paragraph Explanation

Aurban m/s? 3.1.1.2.3. Target acceleration respective urbanaffic
acceleration

Aot i m/<? 3.1.1.2. Acceleration at wide open throttle in gea

Awot i+1 m/s? 3.1.1.2. Acceleration at wide open throttle in gea+1

Aot ref m/s? 3.1.1.2.4. Reference acceleration rate for the wadbpen
throttle test

Auot test m/s 3.1.1.2. Acceleration at wide open throttle in sigle
gear test cases

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

Gear ratio i+1 3.1.2.1.1. The second of two gear ratio with an gime
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

Lers dB 3.1.3.1. Vehicle noise at constant speed test

L crs rep dB 3.1.3.1. Reported vehicle noise at constant suktest

lveh 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 operrtittle

Mierb kg 2.2.1. Kerb mass of the vehicle

m; kg 2.2.1. Test mass of the vehicle

Ngg' min-1  3.1.2.2. Engine rotation speed of the vel& when the
reference point passes BB'

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

h kw 3.1.1.2.5. Rated engine power

S min-1 2.5.3.2.1. Rated engine speed, synonymotithvthe
engine speed at maximum power

Vaa' km/h 3.1.1.2.1. Vehicle speed at the approach afA'

Vg km/h 3.1.1.2.1. Vehicle speed at the end of thestdrack

Vpp km/h  3.1.1.2.2. Vehicle speed at PP

V est km/h 3.1.2.1. Vehicle test speed
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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 evatasitgpliance of the
vehicle with the additional sound emission provisio (ASEP)
conforming with paragraph 6.2.3. of this Regulation

The vehicle shall meet the requirements in thiseanit is not mandatory
to perform actual tests when applying for type appt. The
manufacturer shall sign a declaration of compliammmforming to
Appendix 1 of this annex. The type approval autigoshall have the
possibility to ask for additional information abotite declaration of
compliance and/or carry out the tests describeowbel

The analysis of Annex 10 requires the performarfce test according to
Annex 3. The test specified in Annex 3 to this Ration has to be
performed on the same test track under similar itiond as the tests
according to this annex.

Measuring method
Measuring instruments and condition of measergs

Unless otherwise specified, the measuring instriusyghe conditions of
the measurements and the condition of the vehieleequivalent to those
specified in Annex 3, paragraphs 1. and 2.

If the vehicle has different modes that affecise seurdemission, all

modes shall comply with the requirements in thisean In the case
where the manufacturer has performed tests to ptovihe approval

authority compliance with the above requiremenits,rhodes used during
those tests shall be reported in a test report.

Method of testing

Unless otherwise specified, the conditions and gulaces of Annex 3
paragraphs 3.1. to 3.1.2.1.2.2. shall be used.tR®rpurpose of this
annex, single test runs are measured and evaluated.

Control range

Operation conditions are as follows:

Vehicle-speed-Y asep————Van=20-kmth

Vehicle accelerationr aser  awor < 5.0 m/$

Engine speeddd_aser Ngs < 2.0 * pmi®?#?%* s or

ngg < 0.9 * s, whichever is the lowest
gears

k < gear ratio i as determined in Annex 3

Vehicle speed ¥ asep: Vaa =20 km/h
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2.4.

2.5

2.6.

Vehicle speed ¥ _aser

if Ngs_asepiS reached in one gear gg< 70 km/h

in all other cases g < 80 km/h
gears———————————————— k< gearratio—i—as—determined- in
Annex3

NOTE: If the vehicle, in the lowest valid gear, does aghieve the
maximum engine speed below 70 km/h, the vehicleddenit is 80
km/h.

Gear ratios

The ASEP requirements apply to every gear ratihvdt teads to test
results within the control range as defined in geaph 2.3. of this annex.

In case of vehicles with automatic transmissiomgpéive transmissions
and CVT'’s tested with non-locked gear ratios, #st may include a gear
ratio change to a lower range and a higher acaalaraA gear change to
a higher range and a lower acceleration is nowaith A gear shift which

leads to a condition that is not in compliance witte boundary

conditions shall be avoided. In such a case,persnitted to establish and
use electronic or mechanical devices, includingralite gear selector
positions.

Target conditions

The noiseseurdemission shall be measured in each valid gear aathe
four test points as specified below.

The first test point Pis defined by using an entry speeg wf 20 km/h.
If a stable acceleration condition cannot be a@dethe speed shall be
increased in steps of 5 km/h until a stable acagtar is reached.

The fourth test point Fis defined by the maximum vehicle speed at BB'
in that gear ratio within the boundary conditiore@ding to paragraph
2.3.

The other two test points are defined by the follmpformula:

Test Point P vgg j=Veg 1+ ((j- 1)/ 3) * (g 4-Vas 1) for j=2and 3
Where:

vgg_1 = vehicle speed at BB' of test point P

vgg_4 = Vehicle speed at BB' of test point P

Tolerance for yg j: £3 km/h

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

Test of the vehicle

The path of the centerline of the vehicle shalfelline CC' as closely as
possible throughout the entire test, starting ftbemapproach to line AA'
until the rear of the vehicle passes line BB'.

At line AA' the accelerator shall be fully depregs&o achieve a more
stable acceleration or to avoid a down shift betwleee AA' and BB’ pre-
acceleration before line AA' may be used. The @&aébr shall be kept in
depressed condition until the rear of the vehiebches line BB'.
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3.2.

3.2.1

For every separate test run, the following pararsetball be determined
and noted:

The maximum A-weighted sound pressure level of beittes of the
vehicle, indicated during each passage of the ielbetween the two
lines AA" and BB', shall be mathematically roundedhe first decimal
place (Lwotk). If @ sound peak obviously out of character Wit general
sound pressure level is observed, the measurerhatitkse discarded.
Left and right side may be measured simultaneocursbeparately.

The vehicle speed readings at AA' and BB' shalieperted with the first
significant digit after the decimal place af\;; Ves, k)

If applicable, the engine speed readings at AA' BBdshall be reported
as a full integer value f@; Neskj)-

The calculated acceleration shall be determineddoordance to the
formula in paragraph 3.1.2.1.2. of Annex 3 and regbto the second
digit after the decimal place f@estq-

Analysis of results
Determination of the anchor point for eachrgatio

For measurements in gear i and lower, the anchimt ponsists of the
maximum noise seundlevel L, the reported engine speeg.nand
vehicle speed ¥ at BB' of gear ratio i of the acceleration testiimex
3.

I—anchor,i = I—woti,Annex 3

nanchor,i = nBB,woti,Annex 3

Vanchor,i = VBB,woti,Annex 3

soundlevel ... the-reported-engine-speegd.n,—and-vehicle-speed
Vois-at-BB-of gearatio-i+1 of the accelerationtestin-Annex 3.
Eanchoritt=Ewetis1 Annexs

\vl . = \vl E .
Slope of the regression line for each gear

The noise seurdmeasurements shall be evaluated as function dheng
speed according to paragraph 3.2.1.

Calculation of the slope of the regressina for each gear

The linear regression line is calculated using @hehor point and the
four correlated additional measurements.

> (n ~m(L, D)

Sope, = (in dB/1000 mift)

5

Z(nj _ﬁ)z

- 1 !
with L==>L, and n==>'n, ;
5 5

j=1
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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 calculatienthe derived
result of the calculation in paragraph 3.2.1 rowhtte the first decimal
place, but not higher than 5 dB/1000 thih

Calculation of the lineamoise seundlevel increase expected for each
measurement

The noiseseundlevel Lasep i for measurement point j and gear k shall be
calculated using the engine speeds measured forreeasurement point,
using the slope specified in paragraph 3.2. abovihé specific anchor
point for each gear ratio.

For nsg_kj < Manchork

Lasep k= Lanchor k* (SIOP& - Y) * (Ngg k- Nanchor,d / 1000
For msg_kj > Nanchor k

Lasep k= Lanchor k* (Sl0p& + Y) * (Neg_kj - Nanchor,) / 1000
Where Y=1

Samples

On request of the type approval authority two addél runs within the
boundary conditions according to paragraph 2.3thif annex shall be
carried out.

Interpretation of results
Every individual noise measurement shall be evaliiat

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

Ly < Lasep_kj* X
With:

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

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

If the measured noise level at a point exceeddithi¢ two additional
measurements at the same point shall be carriedtouterify the
measurement uncertainty. The vehicle is still impbance with ASEP, if
the average of the three valid measurements asgdsific point fulfils
the specification.

Referenceoiseseourd assessment

The referencenoise seundis assessed at a single point in one discrete
gear, simulating an acceleration condition startirih an entry speed at
Vaa €qual to 50 km/h and assuming an exit speed,aqual to 61 km/h.
The noise sewnrdcompliance at this point can either be calculatsishg

the results of paragraph 3.2.2. and the specifindielow or be evaluated
by direct measurement using the gear as speciéxhb
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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 automé&@nsmission with up
to 5 gears;

k = 4 for automatic transmission with 6 or morergea

If no discrete gears are available, e.g. for nakdble automatic
transmissions or non-lockable CVTs, the gear fatidurther calculation
shall be determined from the acceleration testlr@siAnnex 3 using the
reported engine speed and vehicle speed at line BB’

Determination of reference engine spegdn

The reference engine speeg p shall be calculated using the gear ratio
of gear k at the reference speed gfv61 km/h.

Calculation of Ly

Lier= Lanchor_k + Slopg * (nref_k - nanchor_k) /1000
L.¢ shall be less than or equal to 76 dB(A).

For vehicles fitted with a manual gear box havingrenthan four forward
gears and equipped with an engine developing armari power greater
than 140 kW (according to Regulation No. 85) andirta a maximum-

power/maximum-mass ratio greater than 75 kW, dhall be less than or
equal to 79 dB(A).

For vehicles fitted with an automatic gear box hgvimore than four
forward gears and equipped with an engine devedppimaximum power
greater than 140 kW (according to Regulation No) 85d having a
maximum-power/maximum-mass ratio greater than 73tk shall be
less than or equal to 78 dB(A).

Evaluation of ASEP using the principle of L_Unba
General

This evaluation procedure is an alternative setbdvy the vehicle
manufacturer to the procedure described in paragBapf this annex and
is applicable for all vehicle technologies. It leetresponsibility of the
vehicle manufacturer to determine the correct maohdesting. Unless
otherwise specified, all testing and calculatiorlksibe as specified in
Annex 3 to this Regulation.

Calculation of L_Urban_ASEP

From any L _wot ASEP as measured according to thimex
L_Urban_ASEP shall be calculated as follows:

(@) Calculate a_wot_test ASEP using acceleratidoulzion from
paragraph 3.1.2.1.2.1. or 3.1.2.1.2.2. of Annex & this
Regulation, as applicable;

(b)  Determine the vehicle speed (v_BB_ASEP) at BBird) 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 thanvan 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 Anr&xo this
Regulation without rounding, including the digiteafthe decimal
(Xx.X).

(e) Calculate L_Urban_Normalized as follows:
L_Urban_Normalized = L_Urban_Measured_ASEP - L_lrba
)] Calculate L_Urban_ASEP as follows:

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

() Compliance with limits:
L_Urban_ASEP shalte less than or equal to 3.0 dB.
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Annex 10

Appendix

Statement of compliance with the Additional Sound Eission
Provisions

(Maximum format: A4 (210 x 297 mm))

..................... (Name of manufacturer) agebat vehicles of this type .....................
(type with regard to its noise emission pursuarRégulation No. 51) comply with the
requirements of paragraph 6.2.3. of Regulation3No.

..................... (Name of manufacturer) mattés statement in good faith, after having
performed an appropriate evaluation of the soun@dsaon performance of the vehicles.

Name of authorized repreSentative: ...

Signature of authorized repreSENtative: ....cccueevvveiieiiiiiiiie e
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Annex 11

Example for measurement procedure for vehicles afategory My, Ny,
M, < 3,500 Kg all references to annex 3 except otherwigndicated

Determination of
Power to mass ratio index
para. 3.1.2.1.

'

Determination of

Determination of

A 4

A 4

Determination of
target acceleration,@an reference accelerationa > target acceleration,@an ]
para. 3.1.2.: para. 3.1.2.. para. 3.1.2.;
Case 1: Case 2:
automatics and single gea two gear test
para. 3.1.2.1. by pretesting para. 3.1.2.1.
l para. l
3.12.1.1
o Partial power factor Partial power factor ]
" kp =1- alrbar( Awottest kp =1- aerar( Quottest
para. 3.1.1.: para. 3.1.1.
v

Determination of
gear weighting factor k
para. 3.1.2.1.4.

v

Acceleration test in D-range
or single gear
para. 3.1.2.1.5.

Constant speed test i
D-range or single gea
para. 3.1.2.1.6.

Acceleration test in both

gears separate
para. 3.1.2.1.5.

v

Constant speed test i
both gears separate
para. 3.1.2.1.6.

-~

&
A 4

v
Weighted combination
the results of each ged
using the gear weighting

=

Weighted combination
the results of each ged

=

factor

using the gear weighting
factor

A 4

A 4

Sound level Ly direct resul

of measurement set

Sound level L direct

result of measurement s

Sound level Ly

Sound level L

'

Calculation of final result

I-urban using I'WUtvLCI'S and lﬁ
para. 3.1.3.;

I

Type approval result L
according to para. 6.2.2. of
this Regulation
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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]

el P e
1ESL PSR LI 1
- 3.4.2.2.3
ata tion of nearlish
e e e B
10 betested 1o meat
wvellcie speed largel
AT CEIS auoi esl
L e N R e N R P Py
Ivicauiddl 1icuaiillnna2ivii
For each gear
i0 e tested
3.1.2.3.21
- 342322
Talomct andinae Chaod] &5t AL
Select engine Speed at AA
to moot target condition at BE: |
- — o - - ..
FO% s, = %5 tor M2 & MY
B5UNShgg=89%S for N3 & M2 |
34.2.3.34 b
- Ialzyal Ireasudiginglit AL b Lriginge Lo gedl
Teact hiAabio e o ae T R R - Ta s =13 T
- IGDLIIIHIIGI HUCAI PPAL WD Wi e
&
v 3.1.3.2
b 4 31.2.3.4 Test result
Ermraad fe areolaration oot direct Measuremeant L,
CiULEel i gquloieialon 2ol g T e
Pl Pl =re
¥ 3.1.2.3.341 MO .
¥ Only D Gear possible
o ™, - =
rd N o Lt mm e bkle ™,
- [ AL Loy s JR QLY ] e 8] L) . 3.1.2.3.2
A Taroet conditions met: T bk B B Wt w
iz P ‘f"""‘l\‘"“’"“" e “ R0 A CONAILor Lo 1rrigst
. Engine mpeed e S | ¥ S o
i W . - —_ '. e [X=a 1] !:J':‘L LIS S Iy LU S T [ S I )
. Vehicle Speed S

Test 1: Test 2:
Von A0KmMih Vo 40Kmih

342332 / \\\\‘ 34.2.33.2
l YES
11.2

Test result:

- One gear tested: e e

direct Measurement L, Sound Select the test that gives the

Lewel highast engine speed hetweean
- Twio gears tested:

Ab and BR
Average of two gears
measurements h 4 3.1.3.2
Lyt SOUNd Lewvel Testresult:
direct Measurement L., Sound
Level
_ 1
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Justification

This document is based on TRANS/WP.29/GRB/2012&iatends to incorporate the

following changes:

Issue Paragraphs effected Reference document
Wording Sound/Noise Whole document GRB-54-05
Update of ISO 10844 TestAnnex 8 GRB-54-06
Track standard

With 1ISO 10844:2011

Update of ISO 362 Whole document, mainly GRB-54-06

measurement method Annex 3
With 3 year review




