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1. SCOPE

Thi s Regul ati on contains provisions relating to the noise enitted
by notor vehicles having at |east four wheels.

2. DEFI NI TI ONS
For the purpose of this Regul ation,

2. 1. "Approval of a vehicle" nmeans the approval of a vehicle type with
regard to noise

2. 2. "Vehicle type" neans a category of notor vehicles which do not
differ in such essential respects as:

2.2.1. the shape or materials of the bodywork (particularly the engine
conpartnent and its soundproofing);

2.2.2. the length and width of the vehicle;

2.2.3. the type of engine (positive or conpression ignition, two- or
four-stroke, reciprocating or rotary piston), nunber and capacity
of cylinders, nunmber and type of carburettors or injection system
arrangenent of val ves, rated maxi num power and correspondi ng
engi ne speed(s), or the type of electric notor

2.2. 4. the transni ssion system the nunber of gears and rati os;

2.2.5. t he noi se reduction systemas defined in the foll ow ng
par agraphs 2.3. and 2. 4.

2.2.6. Not wi t hst andi ng the provisions of paragraphs 2.2.2. and 2.2.4.,
vehicl es other than those in categories M and N, 1/ having the
same type of engine and/or different overall gear ratios, may be
regarded as vehicles of the sanme type.

However, if the above differences provide for a different test
net hod, these differences are to be considered as a change of

t ype.

2. 3. "Noi se reduction system neans a conplete set of conponents
necessary for limting the noise made by a notor vehicle and its
exhaust ;

2. 4. "Noi se reduction systens of different types" nmeans noi se reduction

systens which differ in such essential respects as:

1/ In conformty with the definitions given in the Consolidated Resol ution
on the Construction of Vehicles (R E 3) (TRANS/ SCl/Wr29/ 78/ Anend. 3, annex 7)
(al so reproduced in annex 4 to this Regul ation).
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2.

4.

1

that their conponents as specified in paragraph 4.1., bear
different trade nanes or marks

that the characteristics of the materials constituting a conponent
are different or that the components differ in shape or size, a
change in the plating procedure (galvani zation, alum nium coating,
etc.) is not deemed to produce a difference of type

that the operating principles of at | east one conponent are
di fferent;

that their conponents are assenbled differently;

t hat the nunber of the intake and/or exhaust silencers is
different.

"Noi se reduction system conponent" neans one of the individua
constituent parts whose assenbly constitutes the noi se reduction
system

These conponents are, in particular: the exhaust pipings, the
expansi on chanber(s), the silencer(s) proper

The air filter is considered as a conmponent only if its presence
is essential to ensure observance of the prescribed sound-Ieve
[imts.

Mani f ol ds are not consi dered conponents of the noise reduction
system

"Maxi mum mass" neans the technically perm ssible naxi mum nass
decl ared by the vehicle manufacturer (this mass may be greater
t han the maxi num nmass authorized by the national administration).

"Engi ne power" neans the engi ne power expressed in kW (ECE) and
neasured by the ECE nethod pursuant to UN ECE Regul ati on No. 85.

APPLI CATI ON FOR APPROVAL

The application for approval of a vehicle type with regard to
noi se shall be submitted by its manufacturer or by his duly
accredited representative.

It shall be acconpani ed by the undernenti oned docunents and the
following particulars in triplicate:

a description of the vehicle type with regard to the itens
nmentioned in paragraph 2.2. above. The nunbers and/or synbols
identifying the engine type and the vehicle type shall be
speci fi ed;
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a list of the conmponents, duly identified, constituting the noise
reducti on system

a drawi ng of the assenbl ed noi se reduction systemand an
i ndi cation of its position on the vehicle;

detail ed drawi ngs of each conponent to enable it to be easily
| ocated and identified, and a specification of the materials used.

In the case of paragraph 2.2.6. the single vehicle, representative
of the type in question, will be selected by the technical service
conducting approval tests, in accordance with the vehicle

manuf acturer, as that with the lowest mass in running order with
the shortest length and followi ng the specification laid down in
paragraph 3.1.2.3.2.3. in annex 3.

At the request of the technical service conducting approval tests,
t he vehi cl e manufacturer shall, in addition, subnmt a sanple of

t he noi se reducti on system and an engi ne of at |east the sane
cylinder capacity and rated maxi num power as that fitted to the
vehicle in respect of which type-approval is sought.

The conpetent authority shall verify the existence of satisfactory
arrangenents for ensuring effective control of the conformty of
producti on before type approval is granted.

MARKI NGS

The conponents of the noise reduction system excluding fixing
har dwar e and pi pi ng, shall bear

the trade nanme or mark of the manufacturer of the noise reduction
system and of its conponents; and

the manufacturer's trade description
ECE - approval nunber.

These nmarkings shall be clearly |egible and be indelible even
after fitting.

A conponent may carry several approval nunbers if it has been
approved as conponent of several replacenment silencing systens.

APPROVAL
If the vehicle type submtted for approval pursuant to this

Regul ati on nmeets the requirenents of paragraph 6. and 7. bel ow,
approval of that vehicle type shall be granted.
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5. 2. An approval nunber shall be assigned to each type approved. Its
first two digits (at present 02 corresponding to the 02 series of
amendnents which entered into force on 18 April 1995) shal
i ndicate the series of amendnents incorporating the nost recent
maj or techni cal amendnents nmade to the Regulation at the tinme of
i ssue of the approval. The same Contracting Party may not assign
t he sane nunber to the sanme vehicle type equi pped with anot her
type of noise reduction systemor to another vehicle type.

5. 3. Noti ce of approval or of extension or of refusal or wthdrawal of
approval or of production definitely discontinued of a vehicle
type pursuant to this Regulation shall be comunicated to the
Parties to the Agreenent applying this Regulation, by nmeans of a
formconformng to the nmodel in annex 1 to this Regul ation

5. 4. There shall be affixed, conspicuously and in a readily accessible
pl ace specified on the approval form to every vehicle conformn ng
to a vehicle type approved under this Regulation an internationa
approval mark consisting of:

5.4.1. a circle surrounding the letter "E'" followed by the distinguishing
nunber of the country which has granted approval 2/;

5.4.2. the nunber of this Regulation, followed by the letter "R', a dash
and the approval nunber to the right of the circle prescribed in
paragraph 5.4.1

5.5. If the vehicle conforns to a vehicle type approved, under one or
nore other Regul ati ons annexed to the Agreenent, in the country
whi ch has granted approval under this Regul ation, the synbo
prescribed in paragraph 5.4.1. need not be repeated; in such a
case the regul ati on and approval nunbers and the additiona
synbol s of all the Regul ati ons under which approval has been
granted in the country which has granted approval under this
Regul ation shall be placed in vertical colums to the right of the
synbol prescribed in paragraph 5.4.1

2/ 1 for CGermany, 2 for France, 3 for Italy, 4 for the Netherl ands,
5 for Sweden, 6 for Belgium 7 for Hungary, 8 for the Czech Republic, 9 for
Spain, 10 for Yugoslavia, 11 for the United Kingdom 12 for Austria, 13 for
Luxenbourg, 14 for Switzerland, 15 (vacant), 16 for Norway, 17 for Finland,
18 for Denmark, 19 for Romania, 20 for Poland, 21 for Portugal, 22 for the
Russi an Federation, 23 for Geece, 24 (vacant), 25 for Croatia, 26 for
Sl ovenia, 27 for Slovakia, 28 for Belarus, 29 for Estonia, 30-36 (vacant) and
37 for Turkey. Subsequent numbers shall be assigned to other countries in the
chronol ogi cal order in which they ratify the Agreenment concerning the Adoption
of Uniform Conditions of Approval and Reciprocal Recognition of Approval for
Mot or Vehi cl e Equi prent and Parts, or in which they accede to that Agreenent,
and the nunbers thus assigned shall be commruni cated by the Secretary-CGenera
of the United Nations to the Contracting Parties to the Agreenent.
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The approval mark shall be clearly |egible and be indelible.

The approval mark shall be placed close to or on the vehicle data
pl ate affixed by the manufacturer

Annex 2 to this Regulation gives exanples of arrangenments of the
approval mark.

SPECI FI CATI ONS

Ceneral specifications

The vehicle, its engine and its noi se reducti on system shall be so
desi gned, constructed and assenbled as to enable the vehicle, in
normal use, despite the vibration to which it may be subjected, to
conply with the provisions of this Regulation

The noi se reduction systemshall be so designed, constructed and
assenbled as to be able to reasonably resist the corrosive
phenonena to which it is exposed having regard to the conditions
of use of the vehicle.

Speci fications regarding sound | evels

Met hods of neasur enent

The noi se made by the vehicle type subnmitted for approval shall be
neasured by the two nethods described in annex 3 to this

Regul ation for the vehicle in notion and for the vehicle when
stationary 3/; in the case of a vehicle powered by an electric
notor, the emitted noise shall only be neasured in notion

Vehi cl es havi ng a maxi num perm ssi bl e nass exceedi ng 2,800 kg nust
be subjected to an additional neasurenent of the conpressed air
noi se with the vehicle stationary in accordance with the
specifications of annex 6, if correspondi ng brake equi pnment is
part of the vehicle.

The two val ues measured in accordance with the provisions of
paragraph 6.2.1.1. above shall be entered in the test report and
on a formconfornming to the nodel in annex 1 to this Regul ation

The val ues neasured as specified in paragraph 6.2.1.1. above nust
be recorded in a test report and a certificate corresponding to
t he nodel shown in annex 1.

/

val ue for

A test is nmade on a stationary vehicle in order to provide a reference
admi ni strations which use this nethod to check vehicles in use.
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6.2. 2. Sound level limts
6.2.2.1. Subj ect to the provisions of paragraph 6.2.2.2. below, the sound
| evel of vehicle types, as nmeasured by the nmethod described in
paragraph 3.1. of annex 3 to this Regul ation, shall not exceed the
following limts:
Vehi cl e categories Limt val ues
(dB(A))
6.2.2.1 Vehi cl es used for the carriage of passengers
and capabl e of having not nore than nine
seats, including the driver's seat 74
6.2.2.1 Vehi cl es used for the carriage of passengers
havi ng nore than nine seats, including the
driver's seat, and a maxi num aut hori zed mass
of nore than 3.5 tonnes
6.2.2.1.2.1. with an engi ne power |ess than 150 kW ( ECE) 78
6.2.2.1.2. 2. with an engi ne power of 150 kW (ECE) or
above 80
6.2.2.1 Vehi cl es used for the carriage of passengers
havi ng nore than nine seats, including the
driver's seat; vehicles used for the
carriage of goods
6.2.2.1.3. 1. wi th a maxi num aut hori zed mass not exceedi ng
2 tonnes 76
6.2.2.1.3.2. wi th a maxi nrum aut hori zed nmass greater than
2 tonnes but not exceeding 3.5 tonnes 77
6.2.2.1 Vehi cl es used for the transport of goods
wi th a maxi num aut hori zed mass exceedi ng
3.5 tonnes
6.2.2.1.4. 1. with an engi ne power |ess than 75 kW ( ECE) 77
6.2.2.1.4.2. with an engi ne power of 75 kW (ECE) or above
but less than 150 kW ( ECE) 78
6.2.2.1.4.3. with an engi ne power of 150 kW (ECE) or
above 80
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However ,

For the vehicle types nmentioned in paragraphs 6.2.2.1.1. and
6.2.2.1.3. equipped with a conpression-ignition and direct-
injection internal combustion engine, the linmt values shal
be increased by 1 dB(A);

For vehicle types designed for off-road 4/ use and with a
maxi mum aut hori zed mass above 2 tonnes, the limt val ues
shal | be increased:

by 1 dB(A) if they are equi pped with an engi ne having a
power of |ess than 150 kW ( ECE)

by 2 dB(A) if they are equi pped with an engi ne having a
power of 150 kW (ECE) or above

For vehicle types nentioned in paragraph 6.2.2.1.1. fitted
with a gear box having nore than four forward gears and
equi pped with an engi ne devel opi ng a maxi mum power greater
than 140 kW (ECE) and havi ng a maxi mum power/ maxi mun mass
ratio greater than 75 kWt, the linit values shall be
increased by 1 dB(A), if the speed at which the rear of the
vehicl e passes the line BB' in third gear is greater than
61 km h.

SPECI FI CATI ONS REGARDI NG EXHAUST SYSTEMS CONTAI NI NG FI BROUS
MATERI ALS

Requi renents of annex 5 shall be appli ed.
MODI FI CATI ON AND EXTENSI ON OF APPROVAL OF A VEH CLE TYPE

Every nodification of the vehicle type shall be notified to
the administrative departnent which approved the vehicle
type. The departnent nmay then either

Consi der that the nodifications made are unlikely to have an
appreci abl e adverse effect and that in any case the vehicle
still conplies with the requirenents, or

Require a further test report fromthe technical service
responsi bl e for conducting the tests.

Confirmation or refusal of approval, specifying the
alterations shall be communi cated by the procedure specified
in paragraph 5.3. above to the Parties to the Agreenent
applying this Regul ation

4/

As defined in annex 4 to this Regul ation
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7. 3. The conpetent authority issuing the extension of approval shal
assign a series nunber for such an extension and informthereof
the other Parties to the 1958 Agreenment applying this Regul ation
by neans of a conmunication formconformng to the nodel in
annex 1 to this Regul ation.

8. CONFORM TY OF PRODUCTI ON

8. 1. Vehi cl es approved to this Regulation shall be so manufactured as
to conformto the type approved by neeting the requirenents set
forth in paragraph 6 above.

8. 2. In order to verify that the requirenents of paragraph 8.1. are
net, suitable controls of the production shall be carried out.

8. 3. The hol der of the approval shall in particular

8.3.1. ensure exi stence of procedures for the effective control of the
qual ity of products;

8.3.2. have access to the control equi pnrent necessary for checking the
conformty of each approved type;

8.3.3. ensure that data of test results are recorded and that annexed
docunents shall remain available for a period to be deternined in
accordance with the administrative service;

8. 3. 4. anal yse the results of each type of test, in order to verify and
ensure the stability of the product characteristics nmaking
al  owance for variation of an industrial production;

8.3.5. ensure that for each type of product at least the tests prescribed
in annex 7 to this Regulation are carried out;

8. 3. 6. ensure that any sanmpling or test pieces giving evidence of
non-conformty with the type of test considered shall give rise to
anot her sanpling and another test. Al the necessary steps shal
be taken to re-establish the conformty of the corresponding
producti on.

8. 4. The conpetent authority which has granted type-approval nay at any
time verify the conformity control nethod applicable to each
production unit.

8.4.1. In every inspection the test books and production survey records
shal |l be presented to the visiting inspector

8.4.2. The inspector nmay take sanples at random which will be tested in

the manufacturer's | aboratory. The mi ni mum nunber of sanpl es may
be determ ned according to the results of the manufacturer's own
verification.
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When the quality | evel appears unsatisfactory or when it seemns
necessary to verify the validity of the tests carried out in
application of paragraph 8.4.2. the inspector shall select sanples
to be sent to the technical service which has conducted the type
approval tests.

The conpetent authority may carry out any test prescribed in this
Regul ati on.

The normal frequency of inspections by the conpetent authority
shall be one every two years. If unsatisfactory results are
recorded during one of these visits, the conpetent authority shal
ensure that all necessary steps are taken to re-establish the
conformty of production as rapidly as possible.

PENALTI ES FOR NON- CONFORM TY OF PRCDUCTI ON

The approval granted in respect of a vehicle type pursuant to this
Regul ation may be withdrawn if the requirements set forth above
are not net.

If a Contracting Party to the Agreenent applying this Regul ation
wi t hdraws an approval it has previously granted, it shal
forthwith so notify the other Contracting Parties applying this
Regul ati on, by neans of a conmunication formconformng to the
nodel in annex 1 to this Regul ation

PRCDUCTI ON DEFI NI TELY DI SCONTI NUED

If the hol der of the approval conpletely ceases to nanufacture a
vehi cl e type approved in accordance with this Regul ati on, he shal
so informthe authority which granted the approval. Upon receiving
the relevant communi cation that authority shall informthereof the
other Parties to the 1958 Agreenent applying this Regul ation by
nmeans of a communi cation formconformng to the nodel in annex 1
to this Regul ation.

TRANSI TI ONAL PROVI SI ONS

As fromthe official date of entry into force of the 02 series of
amendnents, no Contracting Party applying this Regul ati on shal
refuse to grant ECE approval under this Regul ati on as anended by
the 02 series of anendnents.

As from 1l October 1995, Contracting Parties applying this

Regul ation shall grant ECE approvals only if the vehicle type to
be approved neets the requirenents of this Regul ati on as anended
by the 02 series of anmendnents.
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11.

12.

3.

As from 1l October 1996, Contracting Parties applying this

Regul ation may refuse first national registration (first entry
into service) of a vehicle which does not neet the requirements of
the 02 series of anendnents to this Regul ation

NAMES AND ADDRESSES OF TECHNI CAL SERVI CES RESPONSI BLE FCR
CONDUCTI NG APPROVAL TESTS AND OF ADM NI STRATI VE DEPARTMENTS

The Parties to the 1958 Agreenent applying this Regul ation shal
comuni cate to the United Nations Secretariat the nanes and
addresses of the technical services responsible for conducting
approval tests and of the adninistrative departnents which grant
approval and to which fornms certifying approval or extension or
refusal or wthdrawal of approval, issued in other countries, are
to be sent.
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Annex 1
(Maxi mum format: A4 (210 x 297 nm))

COVVUNI CATI ON

i ssued by: Nanme of administration:

concerning: 2/ APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL W THDRAWN
PRODUCTI ON DEFI NI TELY DI SCONTI NUED

of a vehicle type with regard to its noise enission pursuant to ECE Regul ati on
No. 51.

Approval No.: ...... Extension No.: ......
1. Trade name or mark of the vehicle
2. Vehicle type . . . . . . . . . . . . ..

2.1. Maxi mum perm ssible mass including sem -trailer (where applicable)
3. Manuf acturer's name and address Coe e e
I f applicable, nane and address of manufacturer's representative

Engi ne:

5.

5.1. Manufacturer:

5.2. Type:

5.3. Model:
5.4. Rated maxi mum power (ECE): ............. kWat ............. rev/mn.
5.5. Kind of engine: e.g. positive-ignition, conpression ignition, etc. 3/
5.6. Cycles: two stroke or four-stroke (if applicable)

5.7. Cylinder capacity (if applicable) Ce

6. Transm ssion: non-automati c gearbox/automati c gearbox 2/

6.1. Nunber of gears
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Annex 1
7. Equi prent :
7.1. Exhaust sil encer: e e e e
7.1.1 Manuf acturer or authorized representative (if any)
7.1.2. Model : e e e
7.1.3. Type: .......... in accordance with drawing No.: ................
7.2. I nt ake sil encer: C e e e e e
7.2.1. Manuf acturer or authorized representative (if any)
7.2.2 Model : C e e e
7.2.3. Type: .......... in accordance with drawing No.: ................
7.3 Tyre size (by axle):
8. Measur enent s:
8. 1. Sound | evel of noving vehicle
MEASUREMENT RESULTS
Left-hand side [Right-hand side Posi tion of
dB(A) 4/ dB(A) 4/ gear | ever
Fi rst measur ement
Second neasur enent
Thi rd nmeasur enent
Fourt h neasurenent
Test result: . . . . . . . . . oL 0oL dB( A)
8. 2. Sound | evel of stationary vehicle

Position and orientation of m crophone (according to diagranms in
appendi x of annex 3)

MEASUREMENT RESULTS

dB( A) Engi ne speed

Fi rst nmeasurenent

Second neasur enent

Thi rd neasur ement

Test result: C e e dB( A)
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Sound | evel of conpressed air noise:

Rev. 1/ Add. 50/ Rev. 1

MEASUREMENT RESULTS
Left-hand side Ri ght - hand si de
dB(A) 4/ dB(A) 4/
Fi rst measur ement
Second neasur enent
Thi rd neasur enent
Fourt h neasurenent
Test result: . . . . . . . . . . . . . . . .. .. dB(A

Anbi ent conditions

Test site (surface characteristics):

Tenperatures (in °C):

Tenperature of anbient air:

Tenperature of test track surface:

At mospheric pressure (kPa):

Hum dity (99 :

W nd speed (knih):

W nd direction: .o

Background noi se (dB(A)):

Vehicle submitted for approval on: Coe e e
Techni cal service responsible for type-approval tests:
Date of test report issued by that service:

Nunber of test report issued by that service:
Type-approval in respect of sound levels is hereby
gr ant ed/ ext ended/ r ef used/ wi t hdrawn 2/

Position of approval nmark on the vehicle

Pl ace

Dat e

Si gnature

The foll owi ng docunents, bearing the approval nunber shown above,

are annexed to this comruni cati on:

drawi ngs, diagrans and plans of the engine and of the noise
reducti on system

phot ogr aphs of the engine and of the noise reduction system
list of conponents, duly identified constituting the noise
reducti on system
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Annex 1
19. Renar ks:

1/ Di stingui shing nunber of the country which has

gr ant ed/ ext ended/ r ef used/ wi t hdrawn approval (see approval provisions in

t he Regul ati ons).

Stri ke out what does not apply.

I f a non-conventional engine is used, this should be stated.

/ The measurement values are given with the 1 dB(A) deduction in
accordance with the provisions of paragraph 6.2.2.1.

[ 1o IV
~ ~
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ARRANGEMENTS OF THE APPROVAL NMARK
Model A

(See paragraph 5.4. of this Regul ation)

o 22 51R - 02 2439 (==

Z

a =8 mmmn.

The above approval nmark affixed to a vehicle shows that the vehicle
type concerned has, with regard to its noise enission, been approved in the
Net herlands (E 4) pursuant to Regul ation No. 51 under approval No. 022439
The first two digits of the approval nunber indicate that Regul ati on No. 51
al ready included the 02 series of amendnents when the approval was granted.

Model B

(See paragraph 5.5. of this Regul ation)

51 02 2439 | fas e
33 00 1628 | fas e

a =8 mmmn.

The above approval nmark affixed to a vehicle shows that the vehicle
type concerned has been approved in the Netherlands (E 4) pursuant to
Regul ati ons Nos. 51 and 33. 1/ The approval nunbers indicate that, at the
dat es when the respective approvals were granted, Regulation No. 51 included
the 02 series of anendnents while Regulation No. 33 was in its original form

1/ The latter number is given as an exanple only.
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Annex 3
METHODS AND | NSTRUMVENTS FOR MEASURI NG THE NO SE MADE BY MOTOR VEH CLES
1. MEASURI NG | NSTRUMENTS
1.1. Acousti c measurenents

The apparatus used for measuring the noise |evel nmust be a

preci sion sound-level nmeter of the type described in

"Publication 651: Precision sound | evel neters", second edition

of the International El ectrotechnical Conmi ssion (IEC)

Measur enents must be carried out using the "fast" response of the
sound-l evel neter and the "A" weighting curve which are al so
described in that publication

At the beginning and end of each set of measurenents, the
sound- | evel neter nust be calibrated according to the

manuf acturer's instructions by means of an appropriate sound
source (e.g. a pistonphone). The test nmust be considered invalid
if the sound-level nmeter errors registered during this
calibration exceed 1 dB. The actual deviation shall be stated in
t he approval docunent (annex 1).

1. 2. Speed nmeasurenent s

The engi ne speed and vehicle speed on the test section shall be
determ ned with an accuracy of 3% or better

2. CONDI TI ONS OF MEASUREMENT
2. 1. Site
2.1.1. The test site nust consist of a central accel eration section

surrounded by a substantially flat test area.

The accel eration section nust be level; the track surface nust be
dry and such that rolling noise renains | ow.

The test track must be such that the conditions of a free sound
field between the sound source and the nicrophone are attained to
within 1 dB. This condition shall be deened to be nmet if there
are no large sound-reflecting objects such as fences, rocks,
bridges or building within 50 mof the centre of the acceleration
section. The surface of the site nust be in accordance with the
provisions given in annex 8 to this Regulation and be free of
powdery snow, tall grass, |oose soil or cinders. There nust be
no obstacl e which could affect the sound field within the
vicinity of the microphone and the sound source. The observer
carrying out the nmeasurements nust so position hinmself as not to
affect the readings of the neasuring instrunent.
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Measurenents shall not be made under adverse weat her conditions.
It nmust be ensured that the results are not affected by gusts of
w nd.

Any sound peak which appears to be unrelated to the
characteristics of the general sound |evel of the vehicle shal
be ignored in taking the readings.

For measurenments, the A-weighted sound | evel of sound sources

ot her than those of the vehicle to be tested and of wind effects
nmust be at |east 10 dB(A) bel ow the sound | evel produced by the
vehicle. A suitable wi ndscreen may be fitted to the nicrophone
provided that account is taken of its effect on the sensitivity
and directional characteristics of the nicrophone.

Vehicl e

Measur enents shall be nmade on unl aden vehicles and, except in the
case of non-separable vehicles, without trailer or semi-trailer

The vehicle's tyres nmust be of the type nornally fitted to such
vehicl e by the manufacturer and nust be inflated to the
appropriate pressure(s) for the unl aden vehicle.

Bef ore the measurenents are started, the engi ne shall be brought
to its normal operating conditions as regards:

t enper at ur es

t uni ng

fuel

spar ki ng plugs, carburettor(s), etc., (as appropriate).

If the vehicle is fitted with nore than two-wheel drive, it shal
be tested in the drive which is intended for nornmal road use.

If the vehicle is fitted with fan(s) having an automatic
actuating nmechanism this systemnust not be interfered with
during the measurenents.

If the vehicle is equipped with an exhaust system contai ni ng
fibrous materials, the exhaust systemis to be conditioned before
the test according to annex 5.

VMETHODS OF TESTI NG

Measur enent of noise of vehicles in notion

General conditions of test (see appendix, fig. 1)
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3.1.1.1.

3.1.1. 2.

3.1.1. 3.

3.1.1. 4.

3.1.1.5.

3.1. 2.

3.1.2.1.

At | east two neasurenents shall be nmade on each side of the
vehicle. Prelimnary neasurenents nmay be nmade for adjustnent
pur poses, but shall be disregarded.

The mi crophone must be | ocated at a distance of 7.5 £ 0.2 mfrom
the reference line CC (Figure 1) of the track and 1.2 £ 0.1 m
above the ground. |Its axis of maxi numsensitivity nust be

hori zontal and perpendicular to the path of the vehicle

(line CC).

Two lines, AA" and BB, parallel to line PP and situated
respectively 10 mforward and 10 mrearward of that |ine shall be
mar ked out on the test runway.

The vehicle shall be driven in a straight line over the

accel eration section in such a way that the [ongitudinal nedian
pl ane of the vehicle is as close as possible to the line CC and
approach line AA' at a steady speed as specified below. Wen the
front of the vehicle reaches the line AA, the throttle shall be
fully opened as rapidly as practicable and held in the
fully-opened position until the rear of the vehicle crosses

line BB'; the throttle shall then be closed again as rapidly as
possi bl e.

In the case of articulated vehicles consisting of two non-
separabl e units regarded as a single vehicle, the sem-trailer
shal | be disregarded in determining when line BB is crossed.

The maxi mum sound | evel expressed in A-weighted decibels (dB(A))
shal | be neasured as the vehicle is driven between Iines AA

and BB'. Such value shall constitute the result of the
nmeasur ement .

Determi nation of the approach speed

Synbol s used

The letter synbols used in this paragraph have the foll ow ng
neani ng:

S: engine rotation speed as indicated under item5.4. of
annex 1.

N, uni form engi ne rotational speed at the approach of
[ine AA' .

Vi uni form vehi cl e speed at the approach of |ine AA

V. maxi mum speed decl ared by the vehicl e manufacturer
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Vehicle with no gearbox

For vehicles with no gearbox or with no transnission control, the
uni form speed at the approach of Iine AA wll be such that:

ei t her V, = 50 kni h;
or V, corresponding to N, = 3/4 S and
V, £ 50 kmih

in the case of vehicles of category M and in the case of vehicles
of categories other than M, having an engi ne power not greater
t han 225 kW ( ECE);

or V, corresponding to N, = 1/2 S and
V, £ 50 kmih

in the case of vehicles not belonging to category M having an
engi ne power greater than 225 kW (ECE);

or, in the case of vehicles powered by an electric notor

A max

V,=3Vv_ oV, =50 kmh,
4

whi chever is the | ower.

Vehicle with a manual | y- oper at ed gear box

Appr oach speed

The vehi cl e must approach the line AA' at a steady speed such
t hat :

ei t her V, = 50 kni h;
or V, corresponding to N, = 3/4 S and
V, £ 50 kmih

in the case of vehicles of category M and in the case of vehicles
of categories other than M, having an engi ne power not greater
t han 225 kW ( ECE);

or V, corresponding to N, = 1/2 S and
V, £ 50 kmih

in the case of vehicles not belonging to category M having an
engi ne power greater than 225 kW (ECE);
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3.1.2.3. 2.

or, in the case of vehicles powered by an electric notor
A max

V,=2Vv_ oV, =50 kmh,
4

whi chever is the | ower.

Choice of the gear ratio

3.1.2.3.2. 1. Vehicles of categories M and N, 1/ fitted with a gearbox

having four or less forward gears shall be tested in second
gear.

3.1.2.3.2.2. Vehicles of categories M and N, 1/ fitted with a gearbox

havi ng nore than four forward gears shall be tested
successively in second and third gear. The average val ue of
the sound | evel s recorded for these two conditions shall be
cal cul at ed.

However, vehicles of category M having nore than four
forward gears and equi pped with an engi ne devel opi ng a
maxi mum power greater than 140 kW (ECE) and a permi ssible
maxi mum power/ maxi mrum nmass ratio greater than 75 kW (ECE)/t
shall be tested only in third gear, provided that the speed
at which the rear of the vehicle passes the Iine BB in
third gear is greater than 61 kmh

If during the test in second gear, the engi ne speed exceeds
the engi ne speed, S, at which the engine develops its rated
maxi mum power, the test nust be repeated with an approach
speed and/ or approach engi ne speed reduced by steps of

5 %S, until the engine speed attai ned no | onger exceeds S.

3.1.2.3.2.3. Vehi cl es of categories other than M and N, whose nunber of

forward gears is x (including those obtained by way of an
auxiliary transmission or a nulti-gear axle) will be tested
successively with the gear selection equal to or higher
than x/n 2/ 3/.

—
~

[\
~

As defined in annex 4 to this Regul ation

VWhere: n = 2 for vehicles having an engi ne power
not greater than 225 kW ( ECE)
n = 3 for vehicles having an engi ne power
greater than 225 kW (ECE)

If x/n does not correspond to a whole nunber, the nearest higher
rati o nmust be used.
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The test result will be that obtained fromthe ratio
produci ng the maxi nrum sound | evel. Shifting up gears from
x/n shall be terminated in that gear X where the engine
speed S, at which the engine develops its rated nmaxi mum
power is for the last time reached when passing the

line BB .

In case of vehicles having different overall gear ratios
(including a different nunber of gears) the representative
of the type by the test vehicle is determined as foll ows:

i f the highest sound | evel is obtained between the
gear ratios x/n and X the vehicle shall be deened
representative of its type

if the highest sound level is obtained at ratio x/n the
vehicl e sel ected shall be deened representative of its type
only for those vehicles which have a | ower overall gear
ratio at x/n;

if the highest sound level is obtained at ratio X the
vehicl e sel ected shall be deened representative of its type
only for those vehicles which have a higher overall gear
ratio at X

. 2. 4. Automatic transm ssion 4/
.2.4.1. Vehicles without a manual sel ector
.2.4.1.1. Appr oach speed
The vehicle shall approach the Iine AA at various uniform
speeds of 30, 40, 50 kmih or at 3/4 of the naxi mum on-road
speed if this value is lower. The condition giving the
hi ghest noi se | evel shall be retained.
.2.4.2. Vehi cl es equi pped with a manual selector with X positions
.2.4.2.1. Appr oach speed
The vehi cl e must approach the line AA' at a steady speed
such that:
ei t her V, = 50 kni h;
or V, corresponding to N, = 3/4 S and
V, £ 50 kmih
4/ Al vehicles equipped with automatic transm ssion
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3.1.2.4.2. 2.

3.1.2.4.2. 3.

3. 1.

3.

Rev. 1/ Add. 50/ Rev. 1

in the case of vehicles of category M and in the case of
vehi cl es of categories other than M, having an engi ne power
not greater than 225 kW (ECE)

or V, corresponding to N, = 1/2 S and
V, £ 50 kmih

in the case of vehicles not belonging to category M having
an engi ne power greater than 225 kW (ECE)

or, in the case of vehicles powered by an electric notor

V,=3Vv_ oV, =50 kmh,
4

A max

whi chever is the | ower.

Position of the manual sel ector

The test shall be conducted with the selector in the
position reconmended by the manufacturer for 'nornmal’
driving. External downshifting (for exanple ki ckdown)
shal | be excl uded.

Auxiliary gears

If the vehicle is fitted with an auxiliary nmanua
transmission or a nulti-gear axle, the position used for
normal urban driving shall be used. In all cases, the
speci al selector's positions for slow novenents, parking,
or braking shall be excl uded.

| NTERPRETATI ON OF RESULTS

The neasurenents of noise emtted by the vehicle in notion
shall be considered valid if the difference between the two
consecutive neasurenents on the sane side of the vehicle is
not nore than 2 dB(A).

The figure recorded shall be that corresponding to the

hi ghest sound level. Should that figure exceed by nore
than 1 dB(A) the maxi mum sound | evel authorized for the
category of vehicle tested, a second series of two
neasurenents at the correspondi ng m crophone position shal
be made. Three out of the four results obtained in this
position must fall within the prescribed linits.
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To allow for lack of precision in the neasuring instrunent
the figures read fromit during nmeasurenent shall each be
reduced by 1 dB(A).

Measurenent of noise emitted by stationary vehicles

Sound level in the vicinity of vehicles

In order to facilitate subsequent checks on vehicles in
use, the sound | evel nust be measured close to the exhaust
systemoutlet in accordance with the foll ow ng requirenments
and the measurenent results entered in the test report
drawn up for the purpose of issuing the certificate
referred to in annex 1.

Acousti c nmeasurenents

A precision sound | evel nmeter as defined in paragraph 1.1.
of this annex nust be used for the neasurenents.

Test site - local conditions (figure 2)

Measur enents shoul d be nmade on a stationary vehicle in an
area which corresponds to that for nmeasurenments of vehicles
in notion and therefore corresponds to the provisions given
in annex 8 to this Regul ation

During the test nobody shall be in the nmeasurenent area,
except the observer and the driver whose presence nust have
no i nfluence on the netre readi ng.

Di sturbance noise and wind interference

Readi ngs on the neasuring instrunments produced by anbi ent
noi se and wi nd nust be at |east 10 dB(A) bel ow t he sound

| evel to be neasured. A suitable w ndscreen may be fitted
to the mcrophone provided that account is taken of its
effect on the sensitivity of the m crophone.

Measuri ng net hod

Nat ure and number of measurenents

The maxi mum sound | evel expressed in A-weighted deci bel s
(dB(A)) nust be neasured during the operating period

referred to in paragraph 3.2.5.3.2.1.

At | east three nmeasurements nust be taken at each neasuring
poi nt .
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3.2.5.2.

3.2.5.3.

3.2.5.3. 1.

3.2.5.3.1. 1.

3.2.5.3.1. 2.

3.2.5.3.1. 3.

3.2.5.3.1. 4.

3.2.5.3.1.5.

Positioning and preparation of the vehicle

The vehicle shall be located in the centre part of the test
area with the gear level in neutral position and the clutch
engaged. |f the design of the vehicle does not allow this,
the vehicle shall be tested in conformty with the

manuf acturer's prescriptions for stationary engi ne testing.
Bef ore each series of nmeasurenents, the engi ne nust be
brought to its nornal operating condition, as specified by
t he manuf acturer.

If the vehicle is fitted with fan(s) having an automatic
actuating nechanism this systemshall not be interfered
with during the sound | evel measurenents.

Measuring of noise in proxinmty to the exhaust
(see appendix, fig. 2)

Positions of the m crophone

The hei ght of the mcrophone above the ground should be
equal to that of the outlet pipe of the exhaust gases, but
in any event shall be limted to a mininmumvalue of 0.2 m

The m crophone must be pointed towards the orifice of the
gas flow and | ocated at a distance of 0.5 mfromthe
latter.

Its axis of maximum sensitivity nust be parallel to the
ground and rust make an angle of 45° % 10° with the
vertical plane containing the direction of the gas flow
The instructions of the manufacturer of the sound | eve
nmeter with regard to this axis nust be respected. In
relation to this plane, the m crophone shall be placed in
such a way as to obtain the maxi mum di stance fromthe

[ ongi tudi nal medi an pl ane of the vehicle; in case of doubt,
t he position which gives the maxi mrum di stance fromthe
contour of the vehicle shall be sel ected.

In the case of an exhaust provided with two or nore outlets
spaced |l ess than 0.3 mapart and which are connected to the
sane silencer, only one neasurenment is made; the mcrophone
position is related to the outlet nearest to one extrene
edge of the vehicle or, when such outlet does not exist, to
the outl et which is the highest above the ground.

For vehicles with a vertical exhaust (e.g. conmerci al
vehi cl es) the mcrophone should be placed at the height of
t he exhaust outlet. Its axis should be vertical and
oriented upwards. It should be placed at a distance of

0.5 mfromthe side of the vehicle nearest to the exhaust.
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For vehicl es having an exhaust provided with outlets spaced
nore than 0.3 mapart, one neasurenent is nade for each
outlet as if it were the only one, and the highest level is
not ed.

Operating conditions of the engine

The engine is operated at a constant speed having the
following value: 3/4 S for both controlled ignition engines
and for diesel engines.

When constant engi ne speed is reached, the throttle shal
be returned swiftly to the idle position. The sound | eve
shal | be neasured during a period of operation consisting
of a brief nmaintenance of constant engi ne speed and

t hroughout the entire decel eration period, the nmaxi num
sound | evel neter reading being taken as the test val ue.

Results

Readi ngs, rounded off to the nearest decibel, shall be
taken fromthe measuring instrument.

Only those val ues obtained fromthree consecutive
nmeasur enents which do not differ by nore than 2 dB(A)
respectively will be taken into consideration

The hi ghest of these three values shall constitute the test
result.
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Annex 3 - Appendi x
Measuring positions for vehicles in notion

Fig.l

Measuring positions for stationary vehicles
(examplas) (2)
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CLASSI FI CATI ON OF VEHI CLES 1/
1. CATEGORY L
(Not applicable for this Regul ation)
2. CATEGORY M - POWER- DRI VEN VEH CLES HAVI NG AT LEAST FOUR WHEELS
AND USED FOR THE CARRI AGE OF PASSENGERS

2.1 Cat egory M: Vehi cl es used for the carriage of passengers
and conprising not nore than eight seats in
addition to the driver's seat.

2. 2. Cat egory M: Vehi cl es used for the carriage of passengers,
conprising nore than eight seats in addition to
the driver's seat, and having a maxi nrum mass
not exceeding 5 tonnes.

2.3. Category M: Vehi cl es used for the carriage of passengers,
conprising nore than eight seats in addition to
the driver's seat, and having a maxi nrum mass
exceedi ng 5 tonnes.

2. 4. Vehi cl es of categories M, and M, belong to one of the three

foll owi ng cl asses:

2.4.1 Class | 'city-bus': a vehicle of this class has seats, and

spaces for standi ng passengers.

2.4.2 Class Il "interurban bus or coach': a vehicle of this class may

have provision for standi ng passengers, but only in the gangway.

2.4.3 Class |1l "touring coach': a vehicle of this class has no

provisions to carry standi ng passengers.

2.5. Remar ks

2.5.1 "Articulated bus or coach' is a vehicle which consists of two or

nore rigid sections which articulate relative to one another; the
passenger conpartments of each section intercommunicate so that
passengers can nove freely between them the rigid sections are
permanently connected so that they can only be separated by an
operation involving facilities which are normally only found in a
wor kshop

1/ In conformity with the Consolidated Resol ution on the Construction of

Vehicles (R E. 3) (TRANS/ SC1/WP29/ 78/ Anend. 3, annex 7).
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2.

5.

. 5.

4.

2.

3.

.1

2.

Articul ated buses or coaches conprising two or nore non-separabl e
but articulated units shall be considered as single vehicles.

In the case of a towing vehicle designed to be coupled to a semi -
trailer (tractor for senmi-trailer), the mass to be considered for
classifying the vehicle is the mass of the tractor vehicle in
running trim increased by the nass corresponding to the maxi mum
static vertical load transferred to the tractor vehicle by the
sem -trailer and, where applicable, by the nmaxi mum nass of the
tractor vehicle's own | oad.

CATEGCRY N - POAER- DRI VEN VEHI CLES HAVI NG AT LEAST FOUR WHEELS
AND USED FOR THE CARRI AGE OF GOCDS

Cat egory N;: Vehi cl es used for the carriage of goods and
havi ng a maxi num mass not exceedi ng 3.5 tonnes.

Category N,: Vehi cl es used for the carriage of goods and
havi ng a maxi mum mass exceeding 3.5 tonnes but
not exceedi ng 12 tonnes.

Cat egory N;: Vehi cl es used for the carriage of goods and
havi ng a maxi mum mass exceedi ng 12 tonnes.

Renar ks

In the case of a towing vehicle designed to be coupled to a semi -
trailer (tractor for senmi-trailer), the mass to be considered for
classifying the vehicle is the nmass of the tractor vehicle in
running trim increased by the nass corresponding to the maxi mum
static vertical load transferred to the tractor vehicle by the
sem -trailer and, where applicable, by the naxi mum nass of the
tractor vehicle's own | oad.

The equi pnment and installations carried on certain special-
pur pose vehicles (crane vehicles, workshop vehicles, publicity
vehicles, etc.) are regarded as being equival ent to goods.
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EXHAUST SYSTEMS CONTAI NI NG FI BROUS MATERI ALS

Fi brous materials shall not be used in the construction of
silencers unl ess suitable nmeasures are undertaken at the design
or production stages to ensure that the efficiency required to
conply with the limits inposed in paragraph 6.2.2. of this

Regul ation is achieved on the road. Such a silencer shall be
considered to be efficient on the road if the exhaust gases are
not in contact with the fibrous materials or if the silencer of
the prototype vehicle tested in accordance with the requirenents
of paragraphs 3.1 and 3.2. of this Regulation has been put into a
normal state for road use before the sound-1evel neasurenents are
taken. This can be achi eved by using one of the three tests
described in paragraphs 1.1., 1.2. and 1.3. below or by renoving
the fibrous materials fromthe silencer

Conti nuous road operation for 10,000 km

About hal f this operation consists of town driving and the other
hal f of |ong-distance runs at high speed; continuous road
operation can be replaced by a corresponding test-track

pr ogr ame.

The two speed régi nes should be alternated on several occasions.
The conplete test programe nust include a m ni mum of 10 breaks
of at least three hours duration in order to reproduce the

ef fects of cooling and any condensation whi ch may occur
Conditioning on a test bench

Usi ng standard parts and observing the vehicle nanufacturer's
instructions, the silencer nmust be fitted to the engine, which is
coupled to a dynanoneter.

The test nust be conducted in six six-hour periods with a break
of at |east 12 hours between each period in order to reproduce

the effects of cooling any condensati on which may occur

During each six-hour period, the engine shall be run, under the
followi ng conditions in turn

(1) Five mnutes at idling speed;

(2) One- hour sequence under 1/4 load at 3/4 of rated maxi mum
speed (9S)
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1

1

1

1

1

1

2. 4.

3.

3. 1.

3. 2.

3. 3.

3. 4.

(3) One- hour sequence under 1/2 load at 3/4 of rated nmaxi mum
speed (9S)

(4) 10- mi nute sequence under full load at 3/4 of rated maxi mum
speed (9S)

(5) 15-m nute sequence under 1/2 load at rated maxi num
speed (9S)

(6) 30-mi nut e sequence under 1/4 | oad at rated maxi num
speed (9S)

Total duration of the six sequences: three hours.

Each period nust conprise two sets of the six above-nentioned
sequences.

During the test, the silencer nmust not be cooled by a forced
draught simul ating normal airflow around the vehicle.
Nevert hel ess, at the request of the manufacturer, the silencer
may be cooled in order not to exceed the tenperature recorded at
its inlet when the vehicle is running at maxi num speed.

Condi tioning by pul sation

The exhaust system or conponents thereof nust be fitted to the

vehicle referred to in paragraph 3.3. of this Regulation or the
engine referred to in paragraph 3.4. of this Regulation. 1In the
former case the vehicle nust be nounted on a roller dynanomneter.

In the second case, the engi ne nmust be nmounted on a dynanoneter.
The test apparatus, a detailed diagramof which is shown in
Figure 3 of the appendix to this annex nust be fitted at the
outl et of the exhaust system Any other apparatus providing
equi valent results is acceptable.

The test apparatus nust be adjusted in a such a way that the
exhaust-gas flowis alternatively interrupted and re-established
by the quick-action valve for 2,500 cycles.

The val ve nmust open when t he exhaust-gas back pressure, neasured
at least 100 nmm downstream of the intake flange, reaches a val ue
of between 0.35 and 0.40 bar. It must close when this pressure

does not differ by nore than 10% fromits stabilized value with

t he val ve open.

The tine-delay switch shall be set for the duration of gas
exhaust resulting fromthe provisions laid down in
par agraph 1.3.3. above.
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Engi ne speed nust be 75% of the speed (S) at which the engine
devel ops maxi mum power.

The power indicated by the dynanmoneter nust be 50% of the
full-throttle power measured at 75% of engi ne speed (9).

Any drai nhol es nust be closed off during the test.
The entire test nust be conpleted within 48 hours.

I f necessary, one cooling period will be observed after each
hour .

Rev. 1/ Add. 50/ Rev. 1
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Figure 3
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Inlet flange or sleeve for connection to the rear of the test exhaust
system

Hand- oper at ed regul ati ng val ve

Conpensating reservoir with a maxi mum capacity of 40 | and a filling
time of not | ess than one second.

Pressure switch with an operating range of 0.05 to 2.5 bar.

Time delay switch

Pul se counter.

Qui ck-acting val ve, such as exhaust brake valve 60 nmin dianeter,
operated by a pneumatic cylinder with an output of 120 N at 4 bar. The
response time, both when opening and cl osing, mnmust not exceed

0.5 second.

Exhaust gas evacuati on.

Fl exi bl e pi pe.

Pressure gauge.
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COVPRESSED Al R NO SE
Met hod of neasur enent

The neasurenent is perforned at m crophone positions 2 and 6 according
to Figure 1, with the vehicle stationary. The highest A-weighted noise
level is registered during venting the pressure regulator and during
ventilating after the use of both the service and parking brakes.

The noi se during venting the pressure regulator is neasured with the
engine at idling speed. The ventilating noise is registered while
operating the service and parki ng brakes; before each neasurenent, the
air-conpressor unit has to be brought up to the highest permssible
operating pressure, and then the engi ne switched off.

Eval uation of the results

For all m crophone positions two nmeasurenents are taken. |n order to
conpensate for inaccuracies of the measuring equi pnent, the netre
reading is reduced by 1 dB(A), and the reduced value is taken as the
result of neasurement. The results are taken as valid if the

di fference between the neasurenents at one m crophone position does not
exceed 2 dB(A). The highest value neasured is taken as the result. |If
this val ue exceeds the noise limt by 1 dB(A), two additiona
neasurenents are to be taken at the correspondi ng m crophone position.
In this case, three out of the four results of measurenent obtained at
this position have to conply with the noise linit.

Limting val ue

The sound level shall not exceed the linmt of 72 dB(A).
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Figure 1: M crophone positions for neasurenent of conpressed air noise
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The nmeasurenent is performed at the stationary vehicle according to Figure 1,
using two m crophone positions at a distance of 7 mfromthe contour of the
vehicles, and at 1.2 m above ground.
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Annex 7
CHECKS ON CONFORM TY OF PRODUCTI ON
Ceneral

These requirements are consistent with the test to be held to check
conformty of production according to paragraphs 8.3.5. and 8.4.3. of
this Regul ati on.

Testing procedure

The test site and measuring instrunments shall be those as described in
annex 3.

The vehicl e(s) under test shall be subjected to the test for neasuremnent
of noise of vehicle in notion as described in paragraph 3.1. of annex 3.

Conpressed air noise

Vehi cl es havi ng maxi num mass exceedi ng 2,800 kg and equi pped with
conpressed air systens nust be subjected to an additional test for
neasur enent of the conpressed air noise as described in paragraph 1 of
annex 6.

Sanplin

One vehicle has to be chosen. If after the test of paragraph 4.1. the
vehicle is not considered to conformto the requirenents of this
Regul ation, two nore vehicles have to be tested.

Eval uation of the results

If the sound I evel of the vehicle tested pursuant to paragraphs 1 and 2
does not exceed by nore than 1 dB(A) the limt value prescribed in
paragraph 6.2.2. of this Regul ation, for nmeasurenent according to
paragraph 2.1. above, and in paragraph 3 of annex 6 to this Regulation,
for nmeasurenent according to paragraph 2.2. above, the vehicle type
shal | be considered to conformto the requirenments of this Regul ation.

If the vehicle tested according to paragraph 4.1. does not satisfy the
requirenents laid down in that paragraph, two nore vehicles of the same
type have to be tested pursuant to paragraphs 1 and 2.

If the sound level of the second and/or third vehicle of paragraph 4.2
exceeds by nmore than 1 dB(A) the limt values prescribed in

paragraph 6.2.2. of this Regulation, the vehicle type shall be

consi dered not to conformto the requirenments of this Regulation and the
manuf acturer shall take the necessary neasures to re-establish the
conformty.
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SPECI FI CATI ONS FOR THE TEST SI TE
1. | nt roducti on

2.3.

Thi s annex describes the specifications relating to the physica
characteristics and the laying of the test track. These specifications
based on a special standard 1/ describe the required physica
characteristics as well as the test methods for these characteristics.

Required characteristics of the surface

A surface is considered to conformto this standard provided that the
texture and voids content or sound absorption coefficient have been
neasured and found to fulfil all the requirenents of paragraphs 2.1. to
2.4. below and provided that the design requirenents (para. 3.2.) have
been net.

Resi dual voi ds content

The residual voids content, V., of the test track paving nixture shal
not exceed 8% For the measurenment procedure, see paragraph 4. 1.

Sound absorption coefficient

If the surface fails to conply with the residual voids content
requirenent, the surface is acceptable only if its sound absorption
coefficient, a < 0.10. For the nmeasurenent procedure, see para. 4.2. The
requi renment of paragraphs 2.1. and 2.2. is nmet also if only sound
absorption has been neasured and found to be a < 0.10.

Note: The nost rel evant characteristic is the sound absorption

al t hough the residual voids content is nore faniliar anong road
constructors. However, sound absorption needs to be neasured only if the
surface fails to comply with the voids requirenent. This is notivated
because the latter is connected with relatively large uncertainties in
ternms of both neasurenents and rel evance and sonme surfaces therefore
erroneously may be rejected when based only on the voi ds nmeasurenent.

Texture depth

The texture depth (TD) measured according to the volunetric nmethod (see
par agraph 4. 3. below) shall be:

TD > 0.4 mm

| SO 10844: 1994.
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Honogeneity of the surface

Every practical effort shall be taken to ensure that the surface is nmade
to be as honpgeneous as possible within the test area. This includes the
texture and voids content, but it should al so be observed that if the
rolling process results in nore effective rolling at sonme places than
others, the texture nmay be different and unevenness causi ng bunps may

al so occur.

Period of testing

In order to check whether the surface continues to conformto the
texture and voids content or sound absorption requirenments stipulated in
this standard, periodic testing of the surface shall be done at the
followi ng intervals:

(a) For residual voids content or sound absorption:
when the surface is new,

if the surface neets the requirenments when new, no further
periodical testing is required. If it does not neet the

requi rement when it is new, it may do |later because surfaces tend
to becone cl ogged and conpacted with tine.

(b) For texture depth (TD):
when the surface is new

when the noise testing starts (NB: not before four weeks after
I ayi ng) ;

t hen every twel ve nont hs.

Test surface design

Ar ea

When designing the test track layout it is inmportant to ensure that, as
a mnimumrequirenent, the area traversed by the vehicles running
through the test strip is covered with the specified test material with
suitable margins for safe and practical driving. This will require that
the width of the track is at least 3 mand the length of the track

ext ends beyond lines AA and BB by at least 10 mat either end. Figure 1
shows a plan of a suitable test site and indicates the m ninum area

whi ch shall be machine laid and nachi ne conpacted with the specified
test surface material. According to annex 3, paragraph 3.1.1.1.
nmeasurenents have to be nade on each side of the vehicle. This can be
made either by neasuring with two nicrophone | ocations (one on each side
of the track) and driving in one direction, or nmeasuring with a

nm cr ophone only on one side of the track but driving the vehicle in two
directions. If the latter method is used, then there are no surface
requi rements on that side of the track where there is no m crophone.
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Dirensions in metres

/' Centreline of travel

A_\_
10

10

Key Minimum area covered with test road surface. i.e. test area

° Micraphone {height 1,2 m}

NOTE — There shall be no large acoustically reflective objects within this radius.

Figure 1: M ni mum requi rement for test surface area. The shaded part
is called "Test Area".

3. 2. Desi gn and preparation of the surface
3.2.1. Basi ¢ design requirenents

The test surface shall meet four design requirenents:

3.2.1.1. It shall be a dense asphaltic concrete.
3.2.1.2. The maxi mum chi ppi ng size shall be 8 mm (tol erances allow from6. 3
to 10 nm).

3.2.1.3. The t hickness of the wearing course shall be > 30 mm
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The binder shall be a straight penetration grade bitumen w thout
nodi fi cation.

Desi gn gui del i nes

As a guide to the surface constructor, an aggregate gradi ng curve
which will give desired characteristics is shown in Figure 2. In
addition, Table 1 gives sone guidelines in order to obtain the
desired texture and durability. The grading curve fits the
followi ng fornul a

P (% passing) = 100 . (d/d,)Y?

wher e:

= square nesh sieve size, in mm
= 8 mmfor the nmean curve

max 10 mm for the |lower tol erance curve
max 6.3 nmfor the upper tolerance curve
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In addition to the above, the follow ng recommendati ons are given:

(a) The sand fraction (0.063 nm < square nmesh sieve size < 2 mm shal
i nclude no nmore than 55% natural sand and at | east 45% crushed
sand;

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

(c) The chi ppi ngs shall be crushed (100% crushed faces) and of a
material with a high resistance to crushing;

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

(f) The bi nder hardness expressed as PEN val ue shall be 40-60, 60-80
or even 80-100 depending on the climatic conditions of the
country. The rule is that as hard a binder as possible shall be
used, provided this is consistent with common practi ce;

(9) The tenperature of the mix before rolling shall be chosen so as to
achi eve by subsequent rolling the required voids content. In
order to increase the probability of satisfying the specifications
of paragraphs 2.1. to 2.4. above, the conpactness shall be studied
not only by an appropriate choice of nixing tenperature, but also
by an appropriate nunber of passings and by the choice of
conpacting vehicl e.

Table 1: Design guidelines

Target valueé Tolerances
By total By mass
masg of of the
mix aggregate

Mass of stones, sgquare mesh sieve (SM) > 2 mm 47.6 % 50.5 % ¢
Mass of sand 0.063 < SM < 2 mm 38.0 % 40,2 % + 5
Mass of filler SM <« 0.063 mm 8.8 % 9.2 % * oz
Mass of binder (bitumen) 5.8 % N.A. « 0.5
Max. chipping size 3 mm 6.3 - 10
Binder hardness {sea para. 3.2.2. (£}
Polished stone walue (PSV) =BG
Compactness, relative to Marshall compactness 985 %
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Test net hod
Measurenent of the residual voids content

For the purpose of this nmeasurenent, cores have to be taken fromthe
track in at least four different positions which are equally distributed
in the test area between lines AA and BB (see Figure 1). In order to
avoi d i nhonpgeneity and unevenness in the wheel tracks, cores should not
be taken in wheel tracks thenselves, but close to them Two cores
(mninmum should be taken close to the wheel tracks and one core
(mninmum should be taken approxi mately m dway between the wheel tracks
and each m crophone | ocation

If there is a suspicion that the condition of honbgeneity is not met
(see paragraph 2.4.), cores shall be taken fromnore | ocations within
the test area.

The residual voids content has to be deternined for each core, then the
average value fromall cores shall be calcul ated and conpared with the
requi rement of paragraph 2.1. In addition, no single core shall have a
voi ds val ue which is higher than 10% The test surface constructor is
rem nded of the problemwhich may arise when the test area is heated by
pi pes or electrical wires and cores nust be taken fromthis area. Such
installations nmust be carefully planned with respect to future core
drilling locations. It is recormended to | eave a few | ocations of size
approxi mately 200 x 300 mm where there are no w res/pipes or where the
latter are | ocated deep enough in order not to be danmaged by cores taken
fromthe surface | ayer

Sound absorption coefficient

The sound absorption coefficient (normal incidence) shall be measured by
t he i npedance tube nethod using the procedure specified in

| SO 10534-1: "Acoustics - Determination of sound absorption coefficient
and i npedance by a tube nethod." 2/

Regar di ng test speci nens, the sane requirenments shall be followed as
regardi ng the residual voids content (see paragraph 4.1.). The sound
absorption shall be neasured in the range between 400 H, and 800 H, and
in the range between 800 H, and 1,600 Hz (at |east at the centre
frequencies of third octave bands) and the maxi num val ues shall be
identified for both of these frequency ranges. Then these val ues, for
all test cores, shall be averaged to constitute the final result.

To be publi shed.
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4. 3. Vol unetric nacrotexture neasurenent

For the purpose of this standard, texture depth nmeasurenents shal
be made on at |east 10 positions evenly spaced al ong t he whee
tracks of the test strip and the average val ue taken to conpare
with the specified mninumtexture depth. See the draft

| SO 10844: 1994 for description of the procedure.

5. Stability in tine and mai nt enance

5. 1. Age influence

In conmon with any other surfaces, it is expected that the
tyre/road noise | evel neasured on the test surface may increase
slightly during the first 6-12 nmonths after construction

The surface will achieve its required characteristics not earlier
than four weeks after construction. The influence of age on the
noi se fromtrucks is generally less than that from cars.

The stability over tine is deternined nainly by the polishing and
conpaction by vehicles driving on the surface. It shall be
periodi cally checked as stated in paragraph 2.5.

5. 2. Mai nt enance of the surface

Loose debris or dust which could significantly reduce the

ef fective texture depth nust be renmoved fromthe surface. In
countries with winter climates, salt is sonmetines used for de-
icing. Salt nay alter the surface tenporarily or even pernanently
in such a way as to increase noise and is therefore not
recomended.

5. 3. Repaving the test area

If it is necessary to repave the test track, it is usually
unnecessary to repave nore than the test strip (of 3 mwidth in
Figure 1) where vehicles are driving, provided the test area
outside the strip nmet the requirenent of residual voids content or
sound absorption when it was neasured.

6. Docunentation of the test surface and of tests perforned on it
6. 1. Docunent ation of the test surface

The foll owing data shall be given in a docunent describing the
test surface:

6.1.1. The | ocation of the test track

6.1.2. Type of binder, binder hardness, type of aggregate, naximm
theoretical density of the concrete (Dg), thickness of the wearing
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course and grading curve determned fromcores fromthe test
track.

Met hod of conpaction (e.g. type of roller, roller nmass, nunber of
passes).

Tenperature of the mx, tenperature of the ambient air and w nd
speed during laying of the surface.

Dat e when the surface was |aid and contractor
Al or at least the latest test result, including:
The residual voids content of each core.

The locations in the test area fromwhere the cores for voids
nmeasurenents have been taken

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

The locations in the test area fromwhere the cores for absorption
nmeasur enent have been taken

Texture depth, including the nunber of tests and standard
devi ati on.

The institution responsible for tests according to
paragraphs 6.1.6.1. and 6.1.6.2. and the type of equipnment used.

Date of the test(s) and date when the cores were taken fromthe
test track.

Docunent ati on of vehicle noise tests conducted on the surface

In the docunent describing the vehicle noise test(s) it shall be
stated whether all the requirenents of this standard were
fulfilled or not. Reference shall be given to a docunent
according to paragraph 6.1. describing the results which verify
this.



