Regulation No. 51

Uniform provisions concerning the approval of motor vehicles having at least
four wheels with regard to their sound emissions
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Appendix 1: Statement of Compliance with Additional Sound Emission
Provisions
1. Scope
This Regulation contains provisions on the sound emitted by motor vehicles and
applies to vehicles of categories M and N 1.
The specifications in this Regulation are intended to reproduce the sound levels
which are generated by vehicles during normal driving in urban traffic.
! As defined in the Consolidated Resolution on the Construction of Vehicles (R.E.3.),
document ECE/TRANS/WP.29/78/Rev.3, para. 2 -
www.unece.org/trans/main/wp29/wp29wgs/wp29gen/wp29resolutions.html
2. Definitions
For the purposes of this Regulation,
2.1. “Approval of a vehicle” means the approval of a vehicle type with regard to
sound;
2.2. “Vehicle type” means a category of motor vehicles which do not differ in such
essential respects as:
2.2.1. For vehicles tested according to Annex 3, paragraph 3.1.2.1.:
2.2.1.1. The shape or materials of the engine compartment and its soundproofing;
2.2.1.2. The type of engine (positive or compression ignition, two- or four-stroke,
reciprocating or rotary piston), number and capacity of cylinders, number and type

of carburetors or injection system, arrangement of valves, or the type of electric
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motor;

2.2.1.3. Rated maximum net power and corresponding rated engine speed(s);
however if the rated maximum net power and the corresponding rated engine speed
differs only due to different engine mappings, these vehicles may be regarded as
from the same type;

2.2.1.4. The silencing system.

2.2.2. For vehicles tested according to Annex 3, paragraph 3.1.2.2.:

2.2.2.1. The shape or materials of the engine compartment and its soundproofing;
2.2.2.2. The type of engine (positive or compression ignition, two- or four-stroke,
reciprocating or rotary piston), number and capacity of cylinders, type of injection
system, arrangement of valves, rated engine speed (S), or the type of electric
motor;

2.2.2.3. Vehicles having the same type of engine and/or different overall gear ratios
may be regarded as vehicles of the same type;

2.3. However, if the differences in 2.2.2. provide for different target conditions, as
described in 3.1.2.2. of Annex 3, these differences are to be considered as a change
of type;

2.4. “Mass of a vehicle in running order” (my,) means

(a) In the case of a motor vehicle:

The mass of the vehicle, with its fuel tank(s) filled to at least 90 per cent of its or
their capacity/ies, including the mass of the driver, of the fuel and liquids, fitted
with the standard equipment in accordance with the manufacturer’s specifications
and, when they are fitted, the mass of the bodywork, the cabin, the coupling and
the spare wheel(s) as well as the tools;

(b) In the case of a trailer:

The mass of the vehicle including the fuel and liquids, fitted with the standard
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equipment in accordance with the manufacturer’s specifications, and, when they
are fitted, the mass of the bodywork, additional coupling(s), the spare wheel(s) and
the tools.

2.5. “Technically permissible maximum laden mass” (M) means the maximum
mass allocated to a vehicle on the basis of its construction features and its design
performances; the technically permissible laden mass of a trailer or of a semi-
trailer includes the static mass transferred to the towing vehicle when coupled;
2.6. “Vehicle length” means a dimension which is measured according to ISO
standard 612-1978, term No. 6.1. In addition to the provisions of that standard,
when measuring the vehicle structural length the following devices shall not be
taken into account:

(a) Wiper and washer devices;

(b) Front or rear marker-plates;

(c) Customs sealing devices and their protection;

(d) Devices for securing the tarpaulin and their protection;

(e) Lighting equipment;

(f) Rear view mirrors;

(g) Rear space watching aids;

(h) Air-intake pipes;

(i) Length stops for demountable bodies;

(j) Access steps;

(k) Ram rubbers;

(1) Lifting platforms, access ramps and similar equipment in running order, not
exceeding 200 mm, provided that the loading capacity of the vehicle is not
increased;

(m) Coupling devices for motor vehicles.
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2.77. “Vehicle width” means a dimension which is measured according to ISO
standard 612-1978, term No. 6.2. In addition to the provisions of that standard,
when measuring the vehicle structural width the following devices shall not be
taken into account:

(a) Customs sealing devices and their protection;

(b) Devices for securing the tarpaulin and their protection;

(c) Tyre failure tell-tale devices;

(d) Protruding flexible parts of a spray-suppression system;

(e) Lighting equipment.

2.8. “Rated maximum net power” Pnmeans the engine power expressed in kW and
measured by the method pursuant to Regulation No. 85.

2.8.1 “Total engine power” means the sum of all power from available propulsion
sources.

2.9. “Rated engine speed, S” means the declared engine speed in min-1 (rpm) at
which the engine develops its rated maximum net power pursuant to Regulation
No. 85 or, where the rated maximum net power is reached at several engine speeds,
the highest one of those speeds.

2.10. “Power to mass ratio index (PMR)” means a numerical quantity (see annex 3,
paragraph 3.1.2.1.1.) with no dimension used for the calculation of acceleration.
2.11. “Reference point” means one of the following points:

2.11.1. In the case of vehicles of categories M, N; and M, < 3,500 kg technically
permissible maximum laden mass:

(a) For front engine vehicles: the front end of the vehicle;

(b) For mid-engine vehicles: the centre of the vehicle;

(c) For rear engine vehicles: the rear end of the vehicle.

2.11.2. In the case of vehicles of categoriesy M > 3,500 kg technical permissible
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maximum laden mass, M3, N, Ns:

(a) For front-engine vehicles, the front end of the vehicle;

(b) For all other vehicles, the border of the engine closest to the front of the
vehicle;

2.12. “Engine” means the power source without detachable accessories.

Power source includes in this context all sources of motive power; for example,
electric or hydraulic power sources used alone or in combination with other power
sources.

2.13. “Target acceleration” means acceleration at a partial throttle condition in
urban traffic and is derived from statistical investigations.

2.14. “Reference acceleration” means the required acceleration during the
acceleration test on the test track.

2.15. “Gear ratio weighting factor k” means a dimensionless numerical quantity
used to combine the test results of two gear ratios for the acceleration test and the
constant speed test.

2.16. “Partial power factor kp” means a numerical quantity with no dimension used
for the weighted combination of the test results of the acceleration test and the
constant speed test for vehicles.

2.17. “Pre-acceleration” means application of acceleration control device prior to
AA' for the purpose of achieving stable acceleration between AA' and BB' as
referred to in Figure 1 of Appendix 1 to Annex 3.

2.18. “Locked gear ratios” means the control of transmission such that the
transmission gear cannot change during a test.

2.19. “Silencing system” means a complete set of components necessary for
limiting the noise produced by an engine, its intake and its exhaust (the exhaust

manifold(s), the catalyst(s) and emission after-treatment device(s) are not
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considered part of the silencing system; these parts belong to the engine).

2.20. “Design family of exhaust silencing system or exhaust silencing system
components”’ means a group of silencing systems or components thereof in which
all of the following characteristics are the same:

(a) The presence of net gas flow of the exhaust gases through the absorbing fibrous
material when in contact with that material;

(b) The type of the fibres;

(c) Where applicable, binder material specifications;

(d) Average fibre dimensions;

(e) Minimum bulk material packing density in kg/m?;

(f) Maximum contact surface between the gas flow and the absorbing material.
2.21. “Exhaust silencing system of different types” means silencing systems which
significantly differ in respect of at least one of the following:

(a) Trade names or trademarks of their components;

(b) The characteristics of the materials constituting their components, except for
the coating of those components;

(c) The shape or size of their components;

(d) The operating principles of at least one of their components;

(e) The assembly of their components;

(f) The number of exhaust silencing systems or components.

2.22. “Replacement silencing system” means any part of the silencing system or its
components intended for use on a vehicle, other than a part of the type fitted to this
vehicle when submitted for type-approval pursuant to this Regulation.

2.23. “R-point” means R-point as defined in paragraph 2.4. of Annex 1 to the
Consolidated Resolution on the Construction of Vehicles(R.E.3.).

2.24. Table of Symbols
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Symbol Unit Annex Paragraph Explanation ok By BiEAY H Vi

Mro kg Annex3 | 2.2.1. mass in running order; Mro kg MTEI3 | 2.2.1. T m v T — A
value to be reported and (10kgHA7)
used for calculations to a
precision of 10 kg

mg kg Annex3 | 2.2.1. test mass of the vehicle; mg kg FRN3 | 2.2.1. HH ORBREFE & (10kgH
value to be reported and fir) o EHRET252 L,
used for calculations to a
precision of 10 kg

Miarget kg Annex3 | 2.2.1. target mass of the vehicle Miarget kg FERI3 | 2.2.1. A B B

Mixload kg Annex3 | 2.2.1. extra loading Mixload kg FERI3 | 2.2.1. BN B

mf}, load unladen kg Annex3 | 2.2.1. front axle load in unladen mf}, load unladen kg FFRN3 | 2.2.1. FEFGHECIRBE O Fijdilifar B
condition

Mra load unladen kg Annex3 | 2.2.1. rear axle load in unladen Mra load unladen kg FFRN3 | 2.2.1. FEFHHECIRHE D 1% dilifof EE
condition

Munladen kg Annex3 | 2.2.1. unladen vehicle mass Munladen kg FERI3 | 2.2.1. I e o B ]

Mac ra max kg Annex3 | 2.2.1. Technically permissible Mac ra max kg FTHI3 | 2.2.1. H @) R EE SN RS L
maximum laden mass 2 B9 % Hafra i REF
allowed for the rear axle as KNE&E
declared by the
manufacturer

mg kg Annex3 | 2.2.1. mass of driver mg kg FRN3 | 2.2.1. EiRE OH &

Mchassis M2M3 kg Annex3 | 2.2.1. mass of the incomplete Mchassis M2M3 kg FTRI3 | 2.2.1. RIFEME (M IIM;) O
vehicle (M or M3) =

Myload M2M3 kg Annex3 | 2.2.1. extra load to be added to Myload M2M3 kg BFFHIIZ | 2.2.1. HEHREEENRET D

the incomplete vehicle (M»

HEOT = T —H—




or M3) to reach the mass of

the vehicle in running

BRICETAIICT S
DICARTEME (M2 X 1EM;)

order as chosen by the WZHN 2 % BN
manufacturer

Mfa load laden kg Annex3 | 2.2.7.2. front axle load in laden Mfa load laden kg FERI3 | 2.2.7.2. TR BE O FijE 1
condition

Mia load laden kg Annex3 | 2.2.7.2. rear axle load in laden Mia load laden kg FERI3 | 2.2.7.2. FEECIRBE D1 Bl
condition

AA — Annex3 | 3.1.1. line perpendicular to AA — BEERI3 | 3.1.1. BRI EEEORE &40
vehicle travel which Fk3 2 X[ D BRI E % 7
indicates beginning of L. BHEETRICERZ T 5
zone in which to record EL
sound pressure level
during test

BB' — Annex3 | 3.1.1. line perpendicular to BB' — BEERI3 | 3.1.1. BRI EEEORE &40
vehicle travel which kYD X O TALE 2R
indicates end of zone in L. BHEETRICERZ T2
which to record sound [ELHR
pressure level during test

cC' — Annex3 | 3.1.1. line of vehicle travel cC' — PR3 | 3.1.1. ISO 10844|Z B F S L3 BR
through test surface I T A A D L AT TR
defined in ISO 10844

PP’ — Annex3 | 3.1.1. line perpendicular to PP’ — PR3 | 3.1.1. ~A 7 aRyONEE R

vehicle travel which
indicates location of

microphones

[
L. S ETRICEZ TS
JELR




Viest km/h | Annex3 | 3.1.2.1. vehicle test speed Veest km/h | BRHAII3 | 3.1.2.1. TR L

PMR — Annex3 | 3.1.2.1.1. power-to-mass ratio index PMR — PR3 | 3.1.2.1.1. FHEICHWA NN —< 2 L
to be used for calculations; A, B ILLETE
value to be reported and L., fEAZ#E L, FHEICHE
used for calculations to the M5z &,
first decimal place

P, kW | Annex3 | 3.1.2.1.1. | rated total engine net Py kW | FtHI3 | 3.1.2.1.1. At (v b)) (b—
power 2 L)

1 m Annex3 | 3.1.2.1.2. reference length; value to 1 m FEERII3 | 3.1.2.1.2. HEER X, 0.0lm (Icm) H
be reported and used for AL TS S, BHRICHH
calculations to a precision SNDHE,
0of 0.0l m (1 cm)

Lven m Annex3 | 3.1.2.1.2. length of vehicle; value to Lven m I3 | 3.1.2.1.2. HEOKE X, 0.0lm (lcm)
be reported and used for HAL CHAE S, FHEICHE
calculations to a precision a2,
0of 0.0l m (1 cm)

Vaa' km/h | Annex3 | 3.1.2.1.2. | vehicle velocity when Vaa' kn/h | FfFHI3 | 3.1.2.1.2. FEERDPAA BB LT L
reference point passes line T OHMEE (KEROE
AA' (see 5.1. for definition FIZOWVWTIESLER) , /)
of reference point); value BEIMETE L, [Hz®
to be reported and used for HL, HEICENTSZ
calculations to the first L,
decimal place

VBB km/h | Annex3 | 3.1.2.1.2. | vehicle velocity when VBB km/h | BHI3 | 3.1.2.1.2. | FEHEACUIHE M #2523 BB

reference point or rear of

vehicle passes line BB'

Ze i L7 & & o HL T
(BRESDOERIZOWVTT




(see 5.1. for definition of
reference point); value to
be reported and used for
calculations to the first

decimal place

5.0.28) o B INLET
&L, HzwmE L, IS
LEo¥25ZL,

Vpp: km/h | Annex3 | 3.1.2.1.2. | vehicle velocity when Vpp: km/h | FfFRI3 | 3.1.2.1.2. HUEL PP il LTz & &=
reference point passes line DOHEMEE (EHERDOER
PP' (see 5.1. for definition WZOWTIES.1LEH) . /MK
of reference point); value BIMLETE L, HERE
to be reported and used for L., ftAICLES9T5Z
calculations to the first L
decimal place

Awo test m/s> | Annex3 | 3.1.2.1.2.1. | acceleration at wide-open Awo test m/s? | BRI | 3.1.2.1.2.1. | AA'")HBB'E TO2BHNE
throttle from AA' to BB TOHNEHSE,
value to be reported and N ETE L, HEH
used for calculations to the HL, FREICENT S Z
second decimal place L,

Aot test.i m/s> | Annex3 | 3.1.2.1.2.1. | acceleration at wide-open Aot test.i m/s? | FFRII3 | 3.1.2.1.2.1. | FFEDOEHREICTERIND
throttle achieved in a ABE oM,
particular gear i; value to NGB 2L ETE L, EE
be reported and used for WEL, HEICEHNTSZ
calculations to the second Lo
decimal place

Ipa m Annex3 | 3.1.2.1.2.1. | point of depressing the Ipa m BEIZ | 3.1.2.1.2.1. | AA' DRI EE E 2 B 7

accelerator before line

AA'; value to be reported

ATLE,
BHEOmBNE L, HE R




in full meter

HIHZ L,

Awot test, PP-BB m/s?> | Annex3 | 3.1.2.1.2.2. | acceleration at wide-open Awo test, PP-BB m/s?> | B3 | 3.1.2.1.2.2. | PP'2> 5 BB'E TOA B
throttle from PP' to BB'; TOHNEHEE,
value to be reported and INEEE 2 i ETE L, fEE
used for calculations to the WwEL, HEICEHATSZ
second decimal place L,

Aurban m/s?> | Annex3 | 3.1.2.1.2.3. | target acceleration Qurban m/s? | BHI3 | 3.1.2.1.2.3. | WA TINEE 2 A FEK 5
representing urban traffic % B EE,
acceleration; value to be INBEE 2L ETE L, EE
reported and used for WEL, HEICERTSZ
calculations to the second L
decimal place

Awot ref m/s?> | Annex3 | 3.1.2.1.2.4. | reference acceleration for Awot ref m/s? | BFHIZ | 3.1.2.1.2.4. | 2B EER 0O 2 B
the wide-open-throttle test; JE,
value to be reported and N2 frETE L, EHE
used for calculations to the WEL, FEICEHTL Z
second decimal place L,

kp — Annex3 | 3.1.2.1.3. partial power factor; value kp — FEHI3 | 3.1.2.1.3. 3 LR AL
to be reported and used for NGB 2 frETE L, EHE
calculations to the second WEL, FREICEHTL Z
decimal place L,

Aot i m/s’> | Annex3 | 3.1.2.1.4.1. | acceleration at wide-open- Aot i m/s?> | BHRI3 | 3.1.2.1.4.1. | Blbkilc i B BT

throttle in gear ratio i;
value to be reported and
used for calculations to the

second decimal place

DINEEE,

NG 2 frETE L, A
WEL, FHEICHAT S 2
Eo




Awot (i1) m/s?> | Annex3 | 3.1.2.1.4.1. | acceleration at wide-open- Awot (i+1) m/s? | FERII3 | 3.1.2.1.4.1. | Bk (i+1) 1231 5426
throttle in gear ratio (i + N T DN,
1); value to be reported INEEE 2 i ETE L, fEE
and used for calculations WwEL, HEICEHATSZ
to the second decimal L
place

gear ratio i — Annex3 | 3.1.2.1.4.1. | first of two gear ratios for gear ratio i — BEI3 | 3.1.2.1.4.1. | HEEEEBRICHEH T 2250 %
use in the vehicle test LD 1% H

gear ratio i+1 — Annex3 | 3.1.2.1.4.1. | second of two gear ratios, gear ratio i+1 — BERII3 | 3.1.2.1.4.1. | 2 oOEELD 2FE, &
with an engine speed lower B0 A P/l SR 1| 775 g/
than gear ratio i RWEREZ VD,

k — Annex3 | 3.1.2.1.4.1. | gear ratio weighting factor; k — BREN3 | 3.1.2.1.4.1. | ZSHBeHE AT EREL
value to be reported and N2 frETE L, EHE
used for calculations to the WL, BHRICENT 52
second decimal place L,

npp: 1/min | Annex3 | 3.1.2.2. engine rotational speed of npp: 1/min | BFHI3 | 3.1.2.2. FEAELPBB' BB T S & X
the vehicle, when the DOHE Dz Y AR,
reference point passes BB'; 10 min-1H7 & U, fili 2
value to be reported and HL, FEICHEHRT S
used for calculations to a L,
precision of 10 min*!

S 1/min | Annex3 | 3.1.2.2. rated engine rotational S 1/min | BFHI3 | 3.1.2.2. TRV EEEE (min-

speed in revs per minute,
synonymous with the

engine rotational speed at

1) ., ERHARKO=
EIL e !




maximum power

Niarget BB' I/min | Annex3 | 3.1.2.2.1.1. | target engine rotational Narget BB' I/min | B3 | 3.1.2.2.1.1. | EH#ELDBB' 2T 5 & &
(a) speed of the vehicle when (a) DHEM O JET P AR
the reference point has to B QLU OERITHONT
pass line BB' (see 2.11.2. 1$2.11.2. %)
for definition of reference
point)
Viarget BB' km/h | Annex3 | 3.1.2.2.1.1. | target vehicle velocity Viarget BB' km/h | BFHI3 | 3.1.2.2.1.1. | BSHERSBB' @il 5 & &
(a) when it is necessary that () O BAEEEHE (RO
the reference point has to EZEIZOWVWTIH2.11.2.5
pass line BB' (see 2.11.2. H)
for definition of reference
point)
VBB’ gear I km/h | Annex3 | 3.1.2.2.1.1. | target vehicle velocity VBB’ gear I km/h | KPHI3 | 3.1.22.1.1. | BEEDOSMIC—ET 5 L &
(b) when certain conditions (b) ORER: X ATIRvYis
are met
VBB’ geari, i 12 km/h | Annex3 | 3.1.2.2.1.1. | target vehicle velocity VBB geari, i 12 km/h | KPHI3 | 3.1.22.1.1. | BEEDOSMIC—ET 5L &
() when certain conditions () D AR L
are met
geary — Annex3 | 3.1.2.2.1.1. | first of two gear ratios geary — BREN3 | 3.1.2.2.1.1. | 7 Y —M2>3500kg (£
(d) used for testing of M» (d) AR RFFAE &) . M3,

having a maximum
authorized mass of more
than 3 500 kg, M3, N, and
N3 where certain criteria on

test conditions are met

N2 K O'N3 DB I
T, HEDOFEHEAE LT
BH SN D2ODOEHEED 9
HO1EH DL




geary — Annex3 | 3.1.2.2.1.1. | second of two gear ratios geary — BRFEN3 | 3.1.2.2.1.1. | 17 Y —M2>3500kg (¥
(d) used for testing of M, (d) AR RFFAE &) . M3,
having a maximum N2 O'N3DFRERGAFIT BN
authorized mass of more T, BUEDEHEZGE LT
than 3,500 kg, Ms, N, and RSN 520D HED 5
N; where certain criteria on H D27 H DB
test conditions are met
VBB'x km/h | Annex3 | 3.1.2.2.1.1. | target vehicle velocity VBB km/h | B3 | 3.1.2.2.1.1. | BEEDOSMIC 8T 5 & &
(d) when certain conditions (d) O A H T
are met
VBB km/h | Annex3 | 3.1.2.2.1.1. | target vehicle velocity VBBY km/h | A3 | 3.1.2.2.1.1. | BEEDOSMIC 8T 5 L &
(d) when certain conditions (d) O A H T
are met
VBBl km/h | Annex3 | 3.1.2.2.1.2. | target vehicle velocity VBBl km/h | K3 | 3.1.22.1.2. | EEDOSMIC—ET 5 L &
(b) when certain conditions (b) ORER: X ATIRvYis
are met
VBB km/h | Annex3 | 3.1.2.2.1.2. | target vehicle velocity VBB km/h | K3 | 3.1.22.1.2. | EEDOSMIC—ET 5 L &
(b) when certain conditions (b) D AR L
are met
Do, i=1.2 1/min | Annex3 | 3.1.2.2.1.2. | engine rotational speed Do, i=1.2 Imin | BHHI3 | 3.1.22.12. | BEEDOSKMIC—&KT 5 L &
(d) when the reference point (d) D FEMEFSBB & il 5 &
passes BB' when certain O Y ARk
conditions are met
Lessi dB Annex3 | 3.1.3.1. vehicle sound pressure Lessi dB BEHI3 | 3.1.3.1. EHEHO EHERERIC BT D

level at constant speed test

for gear i; value to be

HEJEE T ORE &,
NI ETE L, EHE




reported and used for
calculations to the first

decimal place

WL, RIS 2 2

Lers i+ 1 dB Annex3 | 3.1.3.1. vehicle sound pressure Lers i+ 1) dB KRN | 3.1.3.1. IEEr (1+1) O EmERBRIC
level at constant speed test B2 HEEETOKE
for gear (i + 1); value to be S,
reported and used for NI ETE L, %
calculations to the first WL, FHEICERT S Z
decimal place L,

Lers rep dB Annex3 | 3.1.3.1. reported vehicle sound Lers rep dB MTEI3 | 3.1.3.1. TR 2T 5 A EER
pressure level at constant FTEORX X,
speed test; value to be NI ETE L, A
reported and used for WEL, HEICERTSZ
calculations to the first L
decimal place

Lyoti dB Annex3 | 3.1.3.1. vehicle sound pressure Lyoti dB BRFEN3 | 3.1.3.1. ZE R B i DB RER (2 4
level at wide-open-throttle TOHEEBHEREEORE S,
test for gear i; value to be IEEIMETE L, Ex
reported and used for WEL, HEICEHNTSZ
calculations to the first L,
decimal place

Lot i+ 1) dB Annex3 | 3.1.3.1. vehicle sound pressure Lot (i +1) dB BFFRIIZ | 3.1.3.1. ZEEEBE (i+1) OLBEIER

level at wide-open-throttle
test for gear (i + 1); ; value
to be reported and used for

calculations to the first

ANSSIDRANSE VL SEAOPN
EREE

NI ETE L, EHE
WL, BHRICET S 2




decimal place

kO

Lot rep dB Annex3 | 3.1.3.1. reported vehicle sound Lot rep dB I3 | 3.1.3.1. AEAIERIZ I B B B EER
pressure level at wide- FTEORX X,
open-throttle; value to be MBI ETE L, %
reported and used for WEL, HEICERTSZ
calculations to the first L
decimal place

Lurban dB Annex3 | 3.1.3.1. reported vehicle sound Lurban dB FERN3 | 3.1.3.1. MM EI TR T 5 EE)
pressure level representing HEEEORE I,
urban operation; value to B HITWERIC LD, @
be reported mathematically T5Z L,
rounded to the nearest
integer

Awot ASEP m/s> | Annex7 | 2.3. maximum required Awot ASEP m/s®> | fFHIT7 | 2.3. ARE CER NS K
acceleration at wide-open- JIT5S
throttle

k — Annex7 | 2.3. gears to be tested under k — BFHEII7 | 2.3. HEMEEEHLE]  (ASEP)
"Additional Sound TR S LD AR B
Emission Provisions"

(ASEP)

NBB_ASEP 1/min | Annex7 | 2.3. maximum test engine NBB_ASEP 1/min | BFEI7 | 2.3. N NP SID RS NS
speed; value to be reported Mk, fEa®mE L, 10
and used for calculations min DR T OFEIMEH
to a precision of 10 min™! T 5

VAA ASEP km/h | Annex7 | 2.3. minimum vehicle speed at VAA ASEP kmv/h | BFHIT | 2.3. FRAANT BT 5 /N,

line AA' reported and used

R IE 2 /NG IV £ T &R




for calculations to the first

decimal place

AN 5 e A

for a gear k and at test

VBB ASEP km/h | Annex7 | 2.3. maximum vehicle speed at VBB_ASEP km/h | BFEIN7 | 2.3. BEBBZ BT Dl KELE, )
line BB' reported and used 2 NGB E TR R
for calculations to the first WM %
decimal place

P; — Annex7 | 2.5. test point(s) under ASEP P; FERIT | 2.5. ASEP COHIE &

j — Annex7 | 2.5. index for the test points j — BTEIT | 2.5. ASEP T DO HIE R DOIRT
under ASEP

VBB | km/h | Annex7 | 2.5. vehicle test speed at BB' VBB j km/h | BFHI7 | 2.5. & % ASEPFER 1 OBB' T D
for a particular ASEP test AR LR
point

Awobtestkj m/s’> | Annex7 | 2.6. acceleration at wide-open Awottestkj m/s? | FfHRI7 | 2.6. ZE R Bk L 0 E TR
throttle achieved in gear k R & A0 % BN T O
and at test point j iy

Lvotkj dB Annex7 | 2.6. sound pressure level Lvotkj dB BFEIT | 2.6. 28R Bk et U IRIE A3 T
measured for a gear k and ESNDHEEORE S, B
at a test point j; value to be e L. NCEILE TR
reported and used for FHEICERT S
calculations to the first
decimal place

NBB kj 1/min | Annex7 | 2.6. vehicle test engine speed at NBB kj 1/min | FfHI7 | 2.6. 22 Bek M ORI RE Al ds 1
BB' for a gear k and at test BB CO iR T P
point j EIL 72

VAAK] km/h | Annex7 | 2.6. vehicle test speed at AA' VAAK] km/h | [fHI7 | 2.6. IR Bk B ORI E ARGz 36 1T

HAATORBRESH, fH%




point j; value to be
reported and used for
calculations to the first

decimal place

i L, NGB IR TR
AN 5 e A

VBB kj km/h | Annex7 | 2.6. vehicle test speed at BB' VBB kj km/h | BFEIT | 2.6. B ONAIE Sl 1
for a gear k and at test ZBB'CTORERHLH, fE %
point j; value to be B, NGB TRFA
reported and used for AT %
calculations to the first
decimal place

Lanchor.i dB Annex7 | 3.1. reported vehicle sound Lanchor.i dB M7 | 3.1. MR IC & D AR kil k4
pressure level for gear L HBHEEEEDORE SO
ratio i from Annex 3; value I, mAEEmEs L, NIGEL
to be reported and used for L ETEFREICHEHAT D
calculations to the first
decimal place

Danchor.i 1/min | Annex7 | 3.1. reported vehicle engine Danchori 1/min | BFEI7 | 3.1. FERI3IZ & D AR kil k-
speed for gear ratio i from 2 HIW T Y BIRE S D
Annex 3 HE

Vanchor. km/h | Annex7 | 3.1. reported vehicle test speed Vanchor km/h | BFHI7 | 3.1 BRIZIC X B 28 bl ok
for gear ratio i from Annex 5 R B HLH O RS E, EE
3; value to be reported and WS L, NGB E TRE
used for calculations to the BIENT 5
first decimal place

Ly dB Annex7 | 4. sound pressure level Ly dB FHEIT | 4. 2

measured for a gear k and

28 Bk et URE 47 Tl
S

ESNDEEDORE S, 6




at a test point j; value to be
reported and used for
calculations to the first

decimal place

EWE L, NMEEIULETE
AR S

Lot dB Annex7 | 5.3. reference sound pressure Lot dB FPEI7 | 5.3. FAEE BTN O 7= 6D D JL 7
level for reference sound BELL, EE2 S L,
assessment; value to be NSRBI F TR FHEICH A
reported and used for T %
calculations to the first
decimal place

Nref k 1/min | Annex7 | 5.3. reference engine speed for Nref k I/min | FfTEI7 | 5.3. FLHES B3I 0D 72 9 o Fe v
reference sound T Y AR
assessment

Viet km/h | Annex7 | 5.3. reference vehicle test Viet km/h | FfHHIT7 | 5.3. FEUEE BRI D 723D 00 B i
speed for reference sound AR LR
assessment

kp asep — Annex7 | 6.2. partial power factor kp asep — BRI | 6.2 ASEP D Lywant£ 5 L TR
determined for the Lurban TE S A5 IR
principle of ASEP

Lot ASEP dB Annex7 | 6.2. vehicle sound pressure Lot ASEP dB FEENT7 | 6.2. ASEPDL yspaniE 156 L THl
level measured for the ESNDBEHEEEEOKRE
Lurban principle of ASEP; S, EAEHE L. NS
value to be reported and FCEFEICENT D
used for calculations to the
first decimal place

Lusban ASEP dB Annex7 | 6.2. Estimated urban sound Lurban ASEP dB MTEI7 | 6.2. ASEPDL yrpanihi TR 4L




pressure level determined
for the Lymwan principle of
ASEP; value to be reported
and used for calculations

to the first decimal place

2 HEE T S O K =
S, fEEwE L. NGB AL
FTCERFRICEMNTS

used for calculations to the

first decimal place

Lurban measured Asep | dB Annex7 | 6.2. interim result for Lurban Measured Asep | dB FERIT | 6.2 L Urban ASEPD &R O
calculation of Lurban Asep; MR, A mE L. MK
value to be reported and U E CERFEICHEHT S
used for calculations to the
first decimal place

Lurban normalized dB Annex7 | 6.2. interim result for Lurban Normalized dB FERIT7 | 6.2. L Urban ASEPD &R O
calculation of Lurban Asep; MRS, A wmE L. MK
value to be reported and B E CERFEICHEHT S

3. Application for approval

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

3.2. It shall be accompanied by the undermentioned documents and the following
particulars in triplicate:

3.2.1. A description of the vehicle type with regard to the items mentioned in
paragraph 2.2. above. The numbers and/or symbols identifying the engine type and
the vehicle type shall be specified;

3.2.2. Alist of the components, duly identified, constituting the sound reduction
system,;

3.2.3. A drawing of the assembled sound reduction system and an indication of its

3. WA HFE
3.1 HIT00 2 Hs RO F8 AT H FE
RREADR R T 20D ET 5,
3.2, WBATHFEEITIE, TRtoHE

X, BEEREEEXZDOERORN

FHMOTROME Z3WIRTT 5D LT 5,

3.2.1. FFE22TEICHHR L2 BICos b 2 Bl R o e, JREER R % OV

AL AT 2 RT - BEEWET 3 b0 LT 5,

322 FRE T AT LAEMHET D, IEUTRE S REEGH D — &,

3.2.3. M THEAHADOEIR Y AT AOXKE, M OELEEOBEEIZ BT 2 Bl E




position on the vehicle;

3.2.4. Detailed drawings of each component to enable it to be easily located and
identified, and a specification of the materials used.

3.2.5. A technical information document including the information as outlined in
Annex 1, Appendix2.

3.3. In the case of paragraph 2.2.2. the single vehicle, representative of the type in
question, will be selected by the Technical Service conducting approval tests, in
accordance with the vehicle manufacturer, as that with the lowest mass in running
order with the shortest length and following the specification laid down in
paragraph 3.1.2.2. in Annex 3.

3.4. At the request of the Technical Service conducting approval tests, the vehicle
manufacturer shall, in addition, submit a sample of the sound reduction system and
an engine of at least the same cylinder capacity and rated maximum net power as
that fitted to the vehicle in respect of which type-approval is sought.

3.5. The Type Approval Authority shall verify the existence of satisfactory
arrangements for ensuring effective control of the conformity of production before
type approval is granted.

4. Marking

4.1. The components of the sound reduction system, excluding fixing hardware and
piping, shall bear:

4.1.1. The trade name or mark of the manufacturer of the sound reduction system
and of its components; and

4.1.2. The manufacturer’s trade description;

4.2. These markings shall be clearly legible and be indelible even after fitting.

4.3. A component may carry several approval numbers if it has been approved as

D,
3.2.4. ARG & O B &
BEofEkk,
3.2.5. MHITOFHER2 TR S TG & & A 72 B i i

WO SA G\ D RE72 X, M OV L7t
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component of several replacement silencing systems.

5. Approval

5.1. Type approval shall only be granted if the vehicle type meets the requirements
of paragraphs 6. And 7. below.

5.2. An approval number shall be assigned to each type approved. Its first two
digits (at present 03 corresponding to the 03 series of amendments) shall indicate
the series of amendments incorporating the most recent major technical
amendments made to the Regulation at the time of issue of the approval. The same
Contracting Party shall not assign the same number to another vehicle type.

5.3. Notice of approval or of extension or of refusal or withdrawal of approval or of
production definitively discontinued of a vehicle type pursuant to this Regulation
shall be communicated to the Parties to the Agreement applying this Regulation, by
means of a form conforming to the model in Annex 1 to this Regulation.

5.4. There shall be affixed, conspicuously and in a readily accessible place
specified on the approval form, to every vehicle conforming to a vehicle type

approved under this Regulation an international approval mark consisting of:

5.4.1. A circle surrounding the letter “E” followed by the distinguishing number of
the country which has granted approval 2;

2 The distinguishing numbers of the Contracting Parties to the 1958 Agreement are
reproduced in Annex 3 to the Consolidated Resolution on the Construction of Vehicles
(R.E.3), document ECE/TRANS/WP.29/78/Rev. 3, Annex 3 -
www.unece.org/trans/main/wp29/wp29wgs/wp29gen/wp29resolutions.html

5.4.2. The number of this Regulation, followed by the letter “R”, a dash and the
approval number to the right of the circle prescribed in paragraph 5.4.1.

5.5. If the vehicle conforms to a vehicle type approved, under one or more other

Regulations annexed to the Agreement, in the country which has granted approval

Jifl:l N %Eﬁ@muj‘%éﬁ%ﬁﬂua LT% J:I/\
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under this Regulation, the symbol prescribed in paragraph 5.4.1. need not be
repeated; in such a case the regulation and approval numbers and the additional
symbols of all the Regulations under which approval has been granted in the
country which has granted approval under this Regulation shall be placed in
vertical columns to the right of the symbol prescribed in paragraph 5.4.1.

5.6. The approval mark shall be clearly legible and be indelible.

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

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

6. Specifications

6.1. General specifications

6.1.1. The vehicle, its engine and its sound reduction system shall be so designed,
constructed and assembled as to enable the vehicle, in normal use, despite the
vibration to which it may be subjected, to comply with the provisions of this
Regulation.

6.1.2. The sound reduction system shall be so designed, constructed and assembled
as to be able to reasonably resist the corrosive phenomena to which it is exposed
having regard to the conditions of use of the vehicle, including regional climate
differences.

6.2. Specifications regarding sound level

6.2.1. Methods of measurement

6.2.1.1. The sound made by the vehicle type submitted for approval shall be
measured by the methods described in Annex 3 to this Regulation for the vehicle in
motion and for the vehicle when stationary 3; in the case of a vehicle where an

internal combustion engine cannot operate when the vehicle is stationary, the

L7t & i3 0 s T MBI, ZO%E,. AHANCESW R 2F 595
B TR 253 2B L 72 > -2 TOMBIOHRAIE S, BalEes &k OSBNNE
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emitted sound shall only be measured in motion. In the case of a hybrid electrical
vehicle of category M1 where an internal combustion engine cannot operate when
the vehicle is stationary, the emitted sound shall be measured according to Annex
3, paragraph 4.

Vehicles having a technically maximum permissible laden mass exceeding 2,800
kg shall be subjected to an additional measurement of the compressed air noise
with the vehicle stationary in accordance with the specifications of Annex 5, if the
corresponding brake equipment is part of the vehicle.

3 A test is made on a stationary vehicle in order to provide a reference value for
administrations which use this method to check vehicles in use.

6.2.1.2. The values measured in accordance with the provisions of paragraph
6.2.1.1. above shall be entered in the test report and a certificate corresponding to
the model shown in Annex 1.

6.2.2. Sound level limits

The sound level measured in accordance with the provisions of Annex 3 to this
Regulation, mathematically rounded to the nearest integer value, shall not exceed

the following limits:
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TOLDETD,
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6.2.2. BBEDORKE X OHHIHE
AIHRNORBOHEEIZHE > THE SNT-ESTFORX XX
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Vehicle Vehicles used for the carriage of | Phase 1 | Phase2 | Phase 3 H B FIHDIIZHET 2 BB Tx—X] | Fx—=X2 | 7z—X3
Category | passengers DFESI]
M; PMR <120 72 70 68 M; PMR <120 72 70 68
120 <PMR < 160 73 71 69 120 <PMR < 160 73 71 69
PMR > 160 75 73 71 PMR > 160 75 73 71
PMR > 200, no. of seats <4, R- | 75 74 72 PMR >200, FEffi D% <4, |75 74 72
point height < 450 mm from the RAA > FOH ENSDE
ground S <450 mm




M, M<25t 72 70 69 M, M<25t 72 70 69
25t<M <35t 74 72 71 25t<M <35t 74 72 71
M>3.51t Pn<135kW 75 73 72 M>3.51t Pn<135kW 75 73 72
M>3.5t Pn>135kW 75 74 72 M>3.5t Pn>135kW 75 74 72
M; Pn <150 kW 76 74 73 M; Pn <150 kW 76 74 73
150 kW <Pn <250 kW 78 77 76 150 kW <Pn <250 kW 78 77 76
Pn > 250 kW 80 78 77 Pn > 250 kW 80 78 77
Vehicle Vehicles used for the carriage of | Phase 1 | Phase2 | Phase 3 HE)HE | EYOELDOHICHTZH | 7=—x1 | 72—x2 | 7=—x3
Category | goods DFER | B
Ny M<25t 72 71 69 Ny M<25t 72 71 69
M>25t 74 73 71 M>25t 74 73 71
N, Pn <135 kW 77 75 74 N2 Pn <135 kW 77 75 74
Pn> 135 kW 78 76 75 Pn> 135 kW 78 76 75
N3 Pn <150 kW 79 77 76 N3 Pn <150 kW 79 77 76
150 kW <Pn <250 kW 81 79 77 150 kW <Pn <250 kW 81 79 77
Pn>250 kW 82 81 79 Pn>250 kW 82 81 79

6.2.2.1. For vehicle types of category M, derived from N; vehicle types having a
technically permissible maximum laden mass above 2.5 tons and a R-point height
greater than 850 mm from the ground, the limits of vehicles types of category N;
having a technically permissible maximum laden mass above 2.5 tons apply.
6.2.2.2. For vehicle types designed for off-road * use, the limit values shall be
increased by 2 dB(A) for M3 and N3 vehicles category and 1 dB(A) for any other
vehicle category.

For vehicle types of category M; the increased limit values for off-road vehicles are
only valid if the technically permissible maximum laden mass > 2 tons.

4 As defined in the Consolidated Resolution on the Construction of Vehicles (R.E.3.),
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B A7 w— REMEICE & B S HE 2 @19 5,

WSS AR (R.E3) . 3# ECE/TRANS/WP.29/78/Rev.3, 2.




document ECE/TRANS/WP.29/78/Rev.3, para. 2 -
www.unece.org/trans/main/wp29/wp29wgs/wp29gen/wp29resolutions.html

6.2.2.3. Limit values shall be increased by 2 dB(A) for wheelchair accessible
vehicles of category M constructed or converted specifically so that they
accommodate one or more persons seated in their wheelchairs when travelling on
the road, and armoured vehicles, as defined in paragraph 2.5.2. of R.E.3.

6.2.2.4. For vehicle types of category M3 having a gasoline only engine, the
applicable limit value is increased by 2 dB(A).

6.2.2.5. For vehicle types of category N; having a technically permissible
maximum laden mass of less than or equal to 2.5 tons, the engine capacity not
exceeding 660 cc and the power-to-mass ratio (PMR) calculated by using the
technically permissible maximum laden mass not exceeding 35 and a horizontal
distance "d" between the front axle and the driver's seat R point of less than 1,100
mm, the limits of the vehicle types of category N having a technically permissible
maximum laden mass above 2.5 tons apply.

6.2.3. Additional sound emission provisions

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

Vehicles are deemed to fulfil the requirements of Annex 7, if the vehicle
manufacturer provides technical documents to the type approval authority showing,
that the difference between maximum and minimum engine speed of the vehicles
at BB' for any test condition inside the ASEP control range defined in paragraph
3.3. of Annex 7 to this Regulation (including Annex 3 conditions) does not exceed
0.15 x S. This article is intended especially for non-lockable transmissions with
variable gear ratios (CVT).

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

(www.unece.org/trans/main/wp29/wp29wgs/wp29gen/wp29resolutions.html) |2 FTH D
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(a) For vehicles of category Ny, if the engine capacity does not exceed 660 cc and
the power-to-mass ratio PMR calculated by using the technically permissible
maximum laden mass does not exceed 35.

(b) For vehicles of category N, if the payload is at least 850 kg and the power-to-
mass ratio calculated by using the technically permissible maximum laden mass
does not exceed 40.

(c) For vehicles of category N or M; derived from N; if the technically permissible
maximum laden mass is greater than 2.5 tons and the R-point height is greater than
850 mm from the ground and the power- to-mass ratio calculated by using the
technically permissible maximum laden mass does not exceed 40.

The sound emission of the vehicle under typical on-road driving conditions, which
are different from those under which the type-approval test set out in Annex 3 and
Annex 7 was carried out, shall not deviate from the test result in a significant
manner.

6.2.3.1. The vehicle manufacturer shall not intentionally alter, adjust, or introduce
any mechanical, electrical, thermal, or other device or procedure solely for the
purpose of fulfilling the sound emission requirements as specified under this
Regulation which is not operational during typical on-road operation.

6.2.3.2. The vehicle shall meet the requirements of Annex 7 to this Regulation.
6.2.3.3. In applying for type approval, the manufacturer shall provide a statement,
in conformity with the Appendix of Annex 7, that the vehicle type to be approved
complies with the requirements of paragraph 6.2.3. of this Regulation.

6.3. Specifications regarding exhaust systems containing fibrous materials

6.3.1. Requirements of Annex 4 shall be applied.

7. Modification and extension of approval

7.1. Every modification of the vehicle type shall be notified to the Type Approval

(@ A7 AU =N OHEFIZOWT, HEEDN660 cca 27, BT RTFE
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Authority which approved the vehicle type. The Type Approval Authority may then | FFEZ T 56D & T 5, BAFEAY/ILLTD > LTI EITH T LN TX
either: %o

7.1.1. Consider that the modifications made are unlikely to have an appreciable 7.1, FEhi SNIZERIZ I - TH UWVERETA U9, HijIaeskm » Eac
adverse effect and that in any case the vehicle still complies with the requirements, | J#E&d 5 & HIWrd 5, XUE

or
7.1.2. Require a further test report from the Technical Service responsible for 7.1.2. RO FE i3 5 BAE BB INERERRS R 2 BR T2,
conducting the tests.
7.2. Confirmation or refusal of approval, specifying the alterations shall be 7.2, BAUTHES 2 L7 BRI, ZEAZHT LT, EFES3ACHE L2 FIE
communicated by the procedure specified in paragraph 5.3. above to the Partiesto | T, (RXGRFY)E1X) ARAIZEHT 2 e AEICEmT 2095,
the Agreement applying this Regulation.
7.3. The Type Approval Authority issuing the extension of approval shall assigna | 7.3. BRI OILKZFATT H MG AT Y HIL, JERNFICK LTl LEZE2H
series number for such an extension and inform thereof the other Parties to the T, AHHIFRAI N R @ aE ., AFAIZ#EH LT Do 19584 i & fif
1958 Agreement applying this Regulation by means of a communication form MEICEOEZBEMT 26D LT 5,

conforming to the model in Annex 1 to this Regulation.

8. Conformity of production 8. AEDHEAE

The conformity of production procedures shall comply with those set out in the AEPEDOBAMEICEET 2 FNAIZ, TR L & i, HERRI O
Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/505/Rev.2) with the (E/ECE/324-E/ECE/TRANS/505/Rev.2)\= & ¥ % FIEIZ# A L 72 FuE 72 72
following requirements: (AR

8.1. Vehicles approved according to this Regulation shall be so manufactured as to | 8.1. AJLANZHE > CTRRAI S - Hl (X, EFR6ICHIE SN EE A7~ L C.
conform to the type approved by meeting the requirements of paragraph 6. above. | 87 SN 7=RIKUCHE AT 5 L 9 Icf &G S 2T nid e 5720,
8.2. The minimum requirements for conformity of production control procedures of | 8.2. AKTHI| Dt HI6IZ E ¥ 2 A= pE D i A M FEFNE O fc KB 1 @A L7z T

Annex 6 to this Regulation shall be complied with. (AR ANAN
8.3. The authority which has granted type approval may at any time verify the 8.3. WHER AT 5 L2 mix, WO ThAAEMR T I TV HEaE
conformity control methods applied in each production facility. The normal BHFEEZRAET D Z ENTE D, 2L OMAED@EFEHEEL, 281215 &3

frequency of these verifications shall be one every two years. Do




9. Penalties for non-conformity of production

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

9.2. If a Contracting Party to the Agreement applying this Regulation withdraws an
approval it has previously granted, it shall forthwith so notify the other Contracting
Parties applying this Regulation, by means of a communication form conforming
to the model in Annex 1 to this Regulation.

10. Production definitively discontinued

10.1. If the holder of the approval completely ceases to manufacture a vehicle type
approved in accordance with this Regulation, he shall so inform the authority
which granted the approval. Upon receiving the relevant communication that
authority shall inform thereof the other Parties to the 1958 Agreement applying this
Regulation by means of a communication form conforming to the model in Annex
1 to this Regulation.

11. Transitional provisions

11.1. As from the official date of entry into force of the 03 series of amendments to
this Regulation, no Contracting Party applying this Regulation shall refuse to grant
or refuse to accept type-approvals under this Regulation as amended by the 03
series of amendments.

11.2. Transitional Provisions for Phase 1 (see paragraph 6.2.2. above)

11.2.1. As from 1 July 2016, Contracting Parties applying this Regulation shall
grant type-approvals only if the vehicle type to be approved meets the requirements
of phase 1 (see paragraph 6.2.2. above) of this Regulation as amended by the 03
series of amendments.

As from the official date of entry into force of the 03 series of amendments,

Contracting Parties applying this Regulation shall grant type approvals to the

9. EEDOREAIIXT 5E1H

9.1. ABLANZHE » THEARIZAHG S8 FNE, FEREESTHT- ST
WEG, ZHERVIET I LR TE D,

9.2. ABIANA i HI 9~ 2 W fi A0 E A3 AR AT B L7238 /T 2 B0 W 56, A8
Hil 238 3 2 o i @ SO ENS R LT ABRI ORISR 3@ EFIc L - T
INEEHRLNZHEATH D ET D,

10. Z£EFEFIE
10.1. #A[ %3217 7= B BhERUWEE SN AIRANIHRE » TR SN =R o HiF o

EFEEERIEIET A5, B 25 LY R/IcE0 g2 T H7e i
S7p, MR HEEZT LIEW, YREAH A 28 3 2 th o ERERE
W2 AHAIOMEIN IR TmRMEIC L > TEOEZEA LTI B0,

11. REHRE

11.1. R EHAOFEIETROERIER) B LARE, At & A 2 08 3 2 #KE
X, FE3UGTICLRET L2 AR E BN 3D < AR W O f+ 5 32 B A HE S
LW Ed 5,

11.2. 7 = —X1OWERE (KiEBR06.2.2.%2 2 /)

11.2.1. 20165E7 A 1 H LARE, A E BRI 28 H 9~ 60 E 1L, 3B &4 5 sl
K EHILETIR CehET LR ERAI O 7 = — X1 (RigE#A06.2.2. %%
) OEGEHITHEOR, BMARAEMGT2H0ET 5,

I HIT, FILETIROIERIE RN H LA, A E BRI 2 1 3 2 S0 EIEL. H3
AT CEGET L7 AR EBIH 7 = — X2 XL 7 = — R3O A %3 7= 3 H i R 2
MR 25T 20D ET 5,




vehicle type which meets the requirements of phase 2 or phase 3 of this Regulation
as amended by the 03 series of amendments.

11.2.2. Contracting Parties applying this Regulation shall not refuse to grant
extensions of type approvals for existing types which have been granted according
to the 02 series of amendments to this Regulation.

11.2.3. Until 30 June 2022, no Contracting Party applying this Regulation shall
refuse national or regional type approval of a vehicle type-approved to the 02 series
of amendments to this Regulation.

11.2.4. As from 1 July 2022, Contracting Parties applying this Regulation shall not
be obliged to accept for the purpose of national or regional type approval, a vehicle
type approved to the preceding series of amendments to this Regulation.

11.2.5. Even after the date of entry into force of the 03 series of amendments to this
Regulation, Contracting Parties applying this Regulation may continue for national
or regional purposes granting type approvals and extensions of type approvals to
the preceding series of amendments to this Regulation.

11.3. Transitional Provisions for Phase 2 (see paragraph 6.2.2. above)

11.3.1. As from 1 July 2020 for vehicle types other than N, and as from 1 July
2022 for vehicles types of category N,, Contracting Parties applying this
Regulation shall grant type approvals only if the vehicle type to be approved meets
the requirements of phase 2 (see paragraph 6.2.2. above) of this Regulation as
amended by the 03 series of amendments.

Furthermore, as from the official date of entry into force of the 03 series of
amendments, Contracting Parties applying this Regulation shall grant type
approvals to the vehicle type which meets the requirements of phase 3 of this
Regulation as amended by the 03 series of amendments.

11.3.2. Contracting Parties applying this Regulation shall not refuse to grant
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extensions of type approvals for existing types which have been granted according
to phase 1 (see paragraph 6.2.2. above) or the 02 series of amendments to this
Regulation.

11.3.3. Until 30 June 2022 for vehicle types other than N and until 30 June 2023
for vehicles types of category N», no Contracting Party applying this Regulation
shall refuse national or regional type approval of a vehicle type-approved to phase
1 (see paragraph 6.2.2. above) or the 02 series of amendments to this Regulation.
11.3.4. As from 1 July 2022 for vehicle types other than N, and as from 1 July
2023 for vehicles types of category N», Contracting Parties applying this
Regulation shall not be obliged to accept for the purpose of national or regional
type approval, a vehicle type approved to phase 1 (see paragraph 6.2.2.1. above) or
the preceding series of amendments to this Regulation.

11.3.5. Even after the date of entry into force of the 03 series of amendments to this
Regulation, Contracting Parties applying this Regulation may continue for national
or regional purposes granting type approvals and extensions of type approvals to
phase 1 (see paragraph 6.2.2. above) or the prededing series of amendments to this
Regulation.

11.4. Transitional Provisions for Phase 3 (see paragraph 6.2.2. above)

11.4.1. As from 1 July 2024 for vehicle types other than N>, N3 and M3 and as from
1 July 2026 for vehicles types of category N», N3 and M3, Contracting Parties
applying this Regulation shall grant type-approvals only if the vehicle type to be
approved meets the requirements of phase 3 (see paragraph 6.2.2. above) of this
Regulation as amended by the 03 series of amendments.

11.4.2. Contracting Parties applying this Regulation shall not refuse to grant
extensions of type approvals for existing types which have been granted according

to phase 2 according to paragraph 6.2.2. above.
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11.4.3. Until 30 June 2026 for vehicle types other than N», N3 and M3 anduntil 30
June 2027 for vehicles types of category N», N3 and M3, no Contracting Party
applying this Regulation shall refuse national or regional type approval of a vehicle
type-approved to phase 2 according to paragraph 6.2.2. above.

11.4.4. As from 1 July 2026 for vehicle types other than N, N3 and M3 and as from
1 July 2027 for vehicles types of category N», N3 and M3, Contracting Parties
applying this Regulation shall not be obliged to accept for the purpose of national
or regional type approval, a vehicle type approved to phase 2 according to
paragraph 6.2.2. above.

11.4.5. Even after the date of entry into force of the 03 series of amendments to this
Regulation, Contracting Parties applying this Regulation may continue for national
or regional purposes granting type approvals and extensions of type approvals to
phase 1 or phase 2 (see paragraph 6.2.2. above) or the preceding series of
amendments to this Regulation.

11.5. Notwithstanding the transitional provisions above, Contracting Parties whose
application of this Regulation comes into force after the date of entry into force of
the most recent series of amendments are not obliged to accept type approvals
which were granted in accordance with any of the preceding series of amendments
to this Regulation.

11.6. Until 30 June 2019, vehicles with a serial hybrid drive train which have a
combustion engine with no mechanical coupling to the power train are excluded
from the requirements of paragraph 6.2.3. above.

11.7. Until 30 June 2019, Contracting Parties applying this Regulation can
continue to grant approvals using test sites which comply with the specifications of
the preceding series of amendments to this Regulation as an alternative to Annex 3,

paragraph 2.1. of this Regulation.
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11.8. Until 30 June 2022 for vehicle types of category Ni or for vehicle types of
category Mi derived from Ni the limits according to paragraph 6.2.2. of the vehicle
types of category N1 having a technically permissible maximum laden mass above
2.5 tons apply, if all the following specifications are met:

(a) Having a technically permissible maximum laden mass of less than or equal to
2.5 tons,

(b) An R-point height greater or equal to 800 mm from the ground,

(c) An engine capacity exceeding 660cc but less than 1495cc,

(d) An engine where the centre point of gravity of the engine is between 300 mm
and 1,500 mm behind the front axle

(e) And having a rear axle drive,

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

The Contracting Parties to the 1958 Agreement applying this Regulation shall
communicate to the United Nations Secretariat the names and addresses of the
Technical Services responsible for conducting approval tests and of the Type
Approval Authorities which grant approval and to which forms certifying approval
or extension or refusal or withdrawal of approval, issued in other countries, are to

be sent.
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Annex 1
Communication
(maximum format: A4 (210 x 297 mm))

issued by: Name of administration: ...........ccceecveeeveereeeneennen.

! Distinguishing number of the country which has granted/extended/refused/withdrawn
approval (see approval provisions in the Regulation).

concerning: 2

2 Delete what does not apply.

Approval granted

Approval extended

Approval refused

Approval withdrawn

Production definitively discontinued

of a vehicle type with regard to its sound emission pursuant to Regulation No. 51
Approval No. ..........

Extension NO. ..........cooviiiiiiii ...

SECTION I

0.1. Make (trade name of manufacturer):

0.2. Type:

0.3. Means of identification of type if marked on the vehicle: 3

3 If the means of identification of type contains characters not relevant to describe the

vehicle types covered by the type-approval certificate such characters shall be represented in

W R

WENE

(B K A4 - 210x297mm)

FAT T ATBUETTA & oo,

5

A ZAT G PER AR B L2 E OB S (RO AT ESIR)

W EHAIES 1T HED < FORAIT )b 5 Hs R O
ELIEREER

FLIEON

AR

3 Al HLH

EPERIEIZ DN T2

LB LRV OEHIET D

EEICEET S

RAEE

PERFEH

a1

0.1. 4 (HBEVHEEUEEZFEOME )

0.2. = -

0.3. HljlZ~v—F 2 7 STV DHIGE ORI O LS

SR ORI ITIE R AGE ATREO MG T & 2 Bl A& FL il 2 OIZBfR D 22 V3 &

GEMEA . DD XFITILENTIE 7] ORETRTLDET D i :




the documentation by the symbol: '?' (e.g. ABC??71237?).

0.3.1. Location of that marking:

0.4. Category of vehicle: *

4 As defined in the R.E.3.

0.4.1. Subcategory according to paragraph 6.2.2., the 2" column of the table and
the paragraphs 6.2.2.1. to 6.2.2.5.

0.5. Company name and address of manufacturer:

0.6. Names and Address(es) of assembly plant(s):

0.7. Name and address of the manufacturer's representative (if any):
SECTION I1

1. Additional information (where applicable): See Addendum (Appendix 1)
2. Technical service responsible for carrying out the tests:
3. Date of test report:

4. Number of test report:

5. Remarks (if any): See Addendum (Appendix 1)
6. Place:

7. Date:

8. Signature:

9. Reasons for Extensions:

Attachments:

Information package

Test report(s)

ABC?7123??),
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Annex 1 — Appendix 1

Addendum to the communication form No ...
1. Additional information

1.1. Power plant

1.1.1. Manufacturer of the engine:

1.1.2. Manufacturer's engine code:

1.1.3 Rated maximum net power: ........... kW at ........... min! or maximum

continuous rated power (electric motor) ........... kw®
1.1.4. Pressure charger(s), Make and Type:

1.1.5. Air filter, Make and Type:

1.1.6. Intake silencer(s), Make and Type:

1.1.7. Exhaust Silencer(s), Make and Type:

1.1.8. Catalyst(s), Make and Type:

1.1.9. Particulate Trap(s), Make and Type:

1.2. Transmission

1.2.1. Type (mechanical, hydraulic, electric, etc.):
1.3. Non-engine devices designed to reduce noise:

2. Test results

2.1. Sound level of moving vehicle: .......... dB(A)

2.2. Sound level of stationary vehicle: .......... dB(A) at .......... min’!
2.2.1. Sound level of compressed air, service brake: ...... dB(A)
2.2.2. Sound level of compressed air, parking brake: ...... dB(A)

2.2.3. Sound level of compressed air, during the pressure regulator actuation: .....

dB(A)

2.3. Data to facilitate in-use compliance test of hybrid vehicles, where an internal

combustion engine cannot operate when the vehicle is stationary

BRERN T fHEE 1

HENEA~ O 2

INBEYIE

1.1.E 4 E

111, a0 REE

1.1.2. BUEH O JFEhEEEI

113wt min?! T........... kW X3,
BREGEER ) (EEE) ... KW@

1.1.4. fR3EE, SHtHEH 147 .

115, =7 74 VWH— B 247

1.1.6. WKiHE#. 2tAHEZ A7

1.1.7. PEFIHE R, St & 2107

1.1.8. filfit, Sttd &2 A7

119 X"F 4 Fal—b T v7 @t A7
1.2, AL

12.1. 247 (B, e, EX #)

1.3, BRE RO ISR G SN2 BRI K & 2B
2. RERAE S

2.1 I OEITEREORE S . dB(A)

22, HEOEIEEEEORE I ¢ ... min"! T.......... dB(A)
22.1. EfEREEORE S, EH7L—% ... dB(A)
222, JEMEESKEEEORE S, BEE7 L—F @ . dB(A)
223, [EMEZERERE ORE S, EFREIREER dB(A)

2.3, B ORISR 2N EIE T E WGBS, A 7Y v REFE O
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2.3.1. Gear (i) or position of the gear selector chosen for the test: 23.1. 2B () TR IS8T - 2B DA E
2.3.2. Position of the operating switch during measurement Lwot (i), (if switch is 2.3.2.Lwot (i) HIE T OEIEAA v FONLE (A4 v FHRWY AT HN TN DY

fitted) &)

2.3.3. Pre-acceleration length Ipa (Point of the acceleration depression in meter 233, PRIMEDERE & Ia (AADHTD A — K JVELL TONNED BRI )
before line AA")

2.3.4. Sound pressure level L wot (i) ......... dB(A) 234, BEEOREZ S Lwot (1) ......... dB(A)

3. Remarks 3. 5




Annex 1 — Appendix 2

Technical Information Document

0. General

0.1. Make (trade name of manufacturer):

0.2. Means of identification of type, if marked on the vehicle:!

! If the means of identification of type contains characters not relevant to describe the
vehicle types covered by the type-approval certificate such characters shall be represented in
the documentation by the symbol: '?' (e.g. ABC??1237?).

0.2.1. Location of that marking:

0.3 Category of vehicle:?

2 As defined in the R.E.3.

0.4. Company name and address of manufacturer:

0.5. Name and address of the manufacturer's representative (if any):

0.6 Name(s) and Address(es) of assembly plant(s):

1. General construction characteristics of the vehicle

1.1. Photographs and/or drawings of a representative vehicle:

1.2. Number of axles and wheels:?

3 Only for the purpose of defining "off-road vehicles".

1.2.1. Powered axles (number, position, interconnection):

1.3. Position and arrangement of the engine:

2. Masses and dimensions* (in kg and mm) (Refer to drawing where applicable):
4 Standard ISO 612: 1978 — Road vehicles — Dimensions of motor vehicles and towed
vehicles - terms and definitions.

(a) Where there is one version with a normal cab and another with a sleeper cab, both sets of
masses and dimensions are to be stated.

(b) Optional equipment that affects the dimensions of the vehicle shall be specified.

BRI 1 - fhd 2
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0. —fix
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2.1. Range of vehicle dimensions (overall):

2.1.1. For chassis without bodywork:

2.1.1.1. Length:

2.1.1.2. Width:

2.1.2. For chassis with bodywork

2.1.2.1. Length:

2.1.2.2. Width:

2.2. Mass in running order’

(a) Minimum and maximum for each variant:

(b) Mass of each version (a matrix shall be provided):

3> The mass of the driver is assessed at 75 kg. The liquid containing systems (except those for
used water that shall remain empty) are filled to 90 per cent of the capacity specified by the
manufacturer. The information referred to in points 2.2.(b) do not need to be provided for
vehicle categories N2, N3, M2 and M.

2.3. Technically permissible maximum laden mass stated by the manufacturer: &7
¢ For vehicles coupled with a trailer or a semi-trailer, which exert a significant vertical load
on the coupling device or the fifth wheel, this load, divided by standard acceleration of
gravity, is included in the maximum technically permissible mass. Please fill in here the
upper and lower values for each variant.

7 Please fill in here the upper and lower values for each variant.

3. Power plant ®

8 In the case of a vehicle that can run either on petrol, diesel, etc., or also in combination
with another fuel, items shall be repeated. In the case of non-conventional engines and
systems, particulars equivalent to those referred here shall be supplied by the manufacturer.
3.1. Manufacturer of the engine:

3.1.1. Manufacturer's engine code (as marked on the engine, or other means of

2.1, EEHEOHM (2K)

2.1.1. KR LDV ¥ —DHA -

2111 B

2.1.1.2. 1& :

2.12. IR E DY v —DEA

2.12.1. B

2.1.2.2. 1§ :

22, U=V T A —EES

(@) FNRUT v MIoERRKE R

b) HEN—=TarOERE (v M) v 7 2ERELRITIERL20) ¢

SRR OERIT 75 kg £ D, BIEAE (EOFEFICLTEIRITFIUT R B ARVWER
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identification):

3.2. Internal combustion engine

3.2.1. Specific engine information

3.2.1.1. Working principle: positive ignition/compression ignition, cycle four
stroke/two stroke/rotary’

° Delete what does not apply.

3.2.1.2. Number and arrangement of cylinders:

3.2.1.2.1. Firing order:
3.2.1.3. Engine capacity: '° .... cm?

10 This value shall be calculated (r = 3.1416) and rounded off to the nearest cm>.
3.2.1.4. Rated maximum net power: .... kW at ..... min"' (manufacturer's declared
value)

3.2.2. Fuel feed

3.2.2.1. By fuel injection (compression ignition only): yes/no °

3.2.2.1.1. Working principle: Direct injection/pre-chamber/swirl chamber °
3.2.2.1.2. Governor

3.2.2.1.2.1. Type:

3.2.2.1.2.2. Speed at which Cut-off starts under load: .... min™!

3.2.2.2. By fuel injection (positive ignition only): yes/no’

3.2.2.2.1. Working principle: Intake manifold (single-/multi-point?)/direct
injection/other (specify) °

3.2.3. Intake system

3.2.3.1. Air filter, drawings, or

3.2.3.1.1. Make(s):

3.2.3.1.2. Type(s):

3.2.3.2. Intake silencer, drawings,

BTIE)

3.2. NEABERS

3.2.1. JENBE OO AR

3.2.11. fEEEEE - RSk ERE AR, 4 A R =T YA 72 A hr—7
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3.2.3.2.1. Make(s):

3.2.3.2.2. Type(s):

3.2.4. Exhaust system

3.2.4.1. Description and/or drawing of the exhaust system:

3.2.4.2. Exhaust silencer(s):

Type, marking of exhaust silencer(s):

Where relevant for exterior noise, reducing measures in the engine compartment
and on the engine:

3.2.4.3. Location of the exhaust outlet:

3.2.4.4. Exhaust silencer containing fibrous materials:

3.2.5. Catalytic convertor: yes/no °

3.2.5.1. Number of catalytic convertors and elements (provide the information
below for each separate unit):

3.3. Electric motor

3.3.1. Type (winding, excitation):

3.3.1.1. Maximum hourly output: .... kW

3.3.1.2. Operating voltage: .... V

3.4. Engine or motor combination:

3.4.1. Hybrid electric vehicle: yes/no °

3.4.2. Category of hybrid electric vehicle: off-vehicle charging/not off-vehicle
charging: °

3.4.3. Operating mode switch: with/without °

3.4.3.1. Selectable modes

3.4.3.1.1. Pure electric: yes/no’

3.4.3.1.2. Pure fuel consuming: yes/no’

3.4.3.1.3. Hybrid modes: yes/no® (if yes, short description):
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3.4.4. Electric motor (describe each type of electric motor separately)

3.4.4.1. Make:
3.4.4.2. Type:

3.4.4.3. Rated maximum net power: ...... kW

4. Transmission'!

! The specified particulars are to be given for any proposed variants.

4.1. Type (mechanical, hydraulic, electric, etc.):

4.2. Gear ratios

3.4.4. BEME (BEOZ A 7 2L ITH &2 IZ500)

3.4.4.1. &=t4
3442 FA T
3.4.43. EREREy MEH L kW

4. ZEAEE

MR INTZTRTONY T 2 Mzt LT FRICRTIEB 28 S22 e 720,
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4.2, R

Gear Internal gearbox ratios Final drive ratio(s) (ratio Total gear ratios ZHIEE NESF T > 27 X [ AL ARAE
(ratios of engine to gearbox | of gearbox output shaft to (FENEDF TR 2 X707 f 7 (FTHRY 2 AT NS Fv 7
output shaft revolutions) driven wheel revolutions) kv 7 MZHET B B D HEEE) F DERE) il |2 55 Bl D L)

Maximum for CVT (&

CVT]Z j() *12

1 1

2 2

3 3

Minimum for CVT (&

CVT /)

Reverse U /N—2

12 Continuous Variable Transmission (CVT): transmission with variable gear ratios.

4.3. Maximum vehicle design speed (in km/h): '3

13 With respect to trailers, maximum speed permitted by the manufacturer.

5. Suspension

5.1. Tyres and wheels

5.1.1. Tyre/wheel combination(s)

2R (CVT), MEEENZH T 5 A HIERE
4.3, M B EEE  (km/h) 13
BN L—=F =L TIE, BEVEREEREDIIEA T D Rom R,
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(a) For tyres indicate size designation, load-capacity index and speed category
symbol,;

(b) For wheels indicate rim size(s) and off-set(s).

5.1.2. Upper and lower limits of rolling radii

5.1.2.1. Axle 1:

5.1.2.2. Axle 2:

5.1.2.3. Axle 3:

5.1.2.4. Axle 4:

etc.

6. Bodywork

6.1. Type of bodywork:

6.2. Materials used and methods of construction:

7. Miscellaneous

7.1. Details of any non-engine devices designed to reduce noise (if not covered by
other items):

Signed:

Position in company:

Date:
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Annex 2 Arrangements of approval mark

Model A

(See paragraph 5.4. of this Regulation)

51R-03 2439 4 s

a =8 mm min

The above approval mark affixed to a vehicle shows that the vehicle type
concerned has, with regard to its noise emission, been approved in the Netherlands
(E 4) pursuant to Regulation No. 51 under approval No. 032439.

The first two digits of the approval number indicate that Regulation No. 51 already
included the 03 series of amendments when the approval was granted.

Model B

(See paragraph 5.5. of this Regulation)

, « [ 51 032439 [tw =
733 | 001628 | e e

a =8 mm min

The above approval mark affixed to a vehicle shows that the vehicle type
concerned has been approved in the Netherlands (E 4) pursuant to Regulations
Nos. 51 and 33.! The approval numbers indicate that, at the dates when the
respective approvals were granted, Regulation No. 51 included the 03 series of

amendments while Regulation No. 33 was in its original form.
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! The latter number is given as an example only. P BEOFFITHIHE LTHETELDOTH D,




Annex 3 Methods and instruments for measuring the sound made by motor
vehicles

1. Measuring instruments

1.1. Acoustic measurements

The apparatus used for measuring the sound level shall be a precision sound-level
meter or equivalent measurement system meeting the requirements of class 1
instruments (inclusive of the recommended windscreen, if used). These
requirements are described in "IEC 61672-1:2002: Precision sound level meters",
second edition, of the International Electrotechnical Commission (IEC).
Measurements shall be carried out using the "fast" response of the acoustic
measurement instrument and the "A" weighting curve also described in "IEC
61672-1:2002". When using a system that includes a periodic monitoring of the A-
weighted sound pressure level, a reading should be made at a time interval not
greater than 30 ms.

The instruments shall be maintained and calibrated in accordance to the
instructions of the instrument manufacturer.

1.2. Calibration of the entire Acoustic Measurement System for a Measurement
Session

At the beginning and at the end of every measurement session the entire
measurement system shall be checked by means of a sound calibrator that fulfils
the requirements for sound calibrators of at least precision Class 1 according to
IEC 60942:2003. Without any further adjustment the difference between the
readings of two consecutive checks shall be less than or equal to 0.5 dB.

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

1.3. Compliance with requirements
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Compliance of the acoustic measurement instrumentation shall be verified by the
existence of a valid certificate of compliance. These certificates shall be deemed to
be valid if certification of compliance with the standards was conducted within the
previous 12 month period for the sound calibration device and within the previous
24 month period for the instrumentation system. All compliance testing shall be
conducted by a laboratory, which is authorized to perform calibrations traceable to
the appropriate standards.

1.4. Instrumentation for speed measurements

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

The road speed of the vehicle shall be measured with instrumentation having an
accuracy of at least £0.5 km/h, when using continuous measurement devices.

If testing uses independent measurements of speed, this instrumentation shall meet
specification limits of at least £0.2 km/h.

1.5. Meteorological instrumentation

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

(a) Temperature measuring device, £1 °C;

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

(c) Barometric pressure measuring device, =5 hPa;

(d) A relative humidity measuring device, £5 per cent.

2. Conditions of measurement

2.1. Test Site and ambient conditions

The surface of the test track and the dimensions of the test site shall be in
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accordance with ISO 10844:2014.

The surface of the site shall be free of powdery snow, tall grass, loose soil or
cinders. There shall be no obstacle which could affect the sound field within the
vicinity of the microphone and the sound source. The observer carrying out the
measurements shall so position themself as not to affect the readings of the
measuring instrument.

Measurements shall not be made under adverse weather conditions. It shall be
ensured that the results are not affected by gusts of wind.

The meteorological instrumentation should be positioned adjacent to the test area at
a height of 1.2 m +0.02 m. The measurements shall be made when the ambient air
temperature is within the range from 5 °C to 40 °C.

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

A value representative of temperature, wind speed and direction, relative humidity,
and barometric pressure shall be recorded during the sound measurement interval.
Any sound peak which appears to be unrelated to the characteristics of the general
sound level of the vehicle shall be ignored in taking the readings.

The background noise shall be measured for duration of 10 seconds immediately
before and after a series of vehicle tests. The measurements shall be made with the
same microphones and microphone locations used during the test. The A-weighted
maximum sound pressure level shall be reported.

The background noise (including any wind noise) shall be at least 10 dB below the
A-weighted sound pressure level produced by the vehicle under test. If the
difference between the ambient noise and the measured sound is between 10 and
15 dB(A), in order to calculate the test results the appropriate correction shall be

subtracted from the readings on the sound-level meter, as in the following table:
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Difference between ambient noise and 10 11 12 13 14 15

sound to be measured dB(A)

Wb & EHEF D ZE dB(A) 10 11 12 13 14 15

Correction dB(A) 0.5 0.4 0.3 0.2 0.1 0.0 MIEAE dB(A) 0.5 0.4 0.3 0.2 0.1 0.0
2.2. Vehicle 2.2, Hl
2.2.1. The vehicle shall be representative of vehicles to be put on the market as 2.2.1. ML, AR OB AT 7 OIS HATERE & oA RICHK S AE
specified by the manufacturer in agreement with the Technical Service to fulfil the | AEFENED H, TSN LI HEHmHEZRET LD LT 5,
requirements of this Regulation.
Measurements shall be made without any trailer, except in the case of non- SEER A RE/ 2 M OGEERE, MEX L —F—R L TCHEETDHHLDET

separable vehicles. At the request of the manufacturer, measurements may be made
on vehicles with lift axle(s) in a raised position.

Measurements shall be made on vehicles at the test mass mespecified according to
the following table.

Target mass, Marger, 1S Used to denote the mass that N> and N vehicles should be
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M; me= my, +/- 5% M; m=m, =+5%
Ny me= my, +/- 5% Ny m=m, =+5%
No, N3 Miarger = 50 [kg/kW] x Pa [kW] No, N3 nmwFSOmgHWxPJHW
Extra loading, myioad, to reach the target mass, Miarger, of the B OB E = ICET 2B E, maadd 8 EIC
vehicle shall be placed above the rear axle(s). ELZ &,

The sum of the extra loading and the rear axle load in an
unladen condition, Mra oad untaden, 18 limited to 75 per cent of the
technically permissible maximum laden mass allowed for the
rear axle, My ra max. The target mass shall be achieved with a

tolerance of £5 per cent.
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If the centre of gravity of the extra loading cannot be aligned
with the centre of the rear axle, the test mass, mt, of the vehicle
shall not exceed the sum of the front axle in an unladen
condition, M, joad unladen, aNd the rear axle load in an unladen
condition, Mra load unladen plUs the extra loading, myicad, and the
mass of the driver mq.

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

If the vehicle mass of a vehicle with more than two axles in an
unladen condition, Muntaden, 1S greater than the test mass for the
two-axle vehicle, then this vehicle shall be tested without extra
loading.

If the vehicle mass of a vehicle with two axles, Myniaden, 18
greater than the target mass, then this vehicle shall be tested

without extra loading.
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M, M3 bodywork, M, M3

Miarget = 50 [kg/kW] x P, [kW] is calculated in compliance with
conditions above (see N2, N3 category),

or

Mt = MchassisM2M3 T MxloadM2M3 = Mo

The mass in running order shall be achieved with a tolerance of

+10%.
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2.2.2. At the applicant's request the vehicle of a category M, M3, N> or N3 is
deemed representative of its completed type if the tests are carried out to an
incomplete vehicle not having a bodywork. In the test of an incomplete vehicle all
relevant soundproofing materials, panels and noise reduction components and
systems shall be fitted on the vehicle as designed by the manufacturer except a part
of bodywork which is built in a later stage.

No new test shall be required due to fitting of a supplement fuel tank or re-location
of the original fuel tank on condition that other parts or structures of the vehicle
apparently affecting sound emissions have not been altered.

The tyres to be used for the test shall be representative for the vehicle and shall be
selected by the vehicle manufacturer and recorded in Addendum to the
Communication form (Annex 1, Appendix 1). They shall correspond to one of the
tyre sizes designated for the vehicle as original equipment. The tyre is or will be
commercially available on the market at the same time as the vehicle. ' The tyres
shall be inflated to the pressure recommended by the vehicle manufacturer for the
test mass of the vehicle. The tyres shall have at least 1.6 mm tread depth.

! Given that the tyre contribution for overall sound emission is significant, regard shall be
given for existing regulatory provisions concerning tyre/road sound emissions. Traction
tyres, snow tyres and special-use tyres as defined in paragraph 2. of Regulation No 117 shall
be excluded during type-approval and conformity of production measurements at the request
of the manufacturer in accordance with Regulation No. 117.

2.2.3. Before the measurements are started, the engine shall be brought to its
normal operating conditions.

2.2.4. If the vehicle is fitted with more than two-wheel 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) having an automatic actuating mechanism,
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this system shall not be interfered with during the measurements.

2.2.6. If the vehicle is equipped with an exhaust system containing fibrous
materials, the exhaust system is to be conditioned before the test according to
Annex 4.

2.2.7. Calculation procedure to determine extra loading of N> and N3 vehicles only
2.2.7.1. Calculation of extra loading

The target mass, Marger, (per kW rated power) for two-axle vehicles of category N
and N3 is specified in Table 2.2.1:

Marget = 50 [kg / kW] x Pn [kW] (1)

To reach the required target mass, murget, for a vehicle being tested, the unladen
vehicle, including the mass of the driver, mq, shall be loaded with an extra mass,
Myioad, Which shall be placed above the rear axle as given in Formula (8):

Miarget = Munladen T Md + Myload (2)

The target mass, marger, Shall be achieved with a tolerance of £5 per cent.

The vehicle mass of the test vehicle in the unladen condition, mynjaden, 1S calculated
by measuring on a scale the unladen front axle load, mga 1oad unladen, and the unladen
rear axle load, Mra ioad untaden, as given in Formula (3):

Mynladen = Mfa load unladen + Mra load unladen (3)

By using Formulae (2) and (3), the extra loading, mxiad, is calculated as given in
Formulae (4) and (5):

Myload = Miarget — (Md T Munladen) (4)

Myload = Miarget — (Md + Mfa load unladen + Mra load unladen) (5)

The sum of the extra loading, mxioad, and the unladen rear axle load, mya 10ad unladen, 1S
limited to 75 per cent of the technically permissible maximum laden mass for the
rear axle, Myc ra max, @s given in Formula (6):

0975 Mac ra max > Mxload + Mya load unladen (6)
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The myioad is limited according to Formula (7):
Miioad < 0,75 Mac ra max — Mra load unladen (7)

If the calculated extra loading, myioad, in Formula (5) fulfils Formula (7), then the
extra loading is equal to Formula (5). The test mass, ms, of the vehicle is as
calculated from Formula (8):

M= Miload T M4 + Ma load unladen + Mra load unladen (8)

In this case, the test mass of the vehicle is equal to the target mass

M= Maarget (9)

If the calculated extra loading, myioad, in Formula (5) does not fulfil Formula (7),
but rather fulfils Formula (10)

Miioad > 0,75 Mac ra max — Mra load unladen (10)

then, the extra loading, mxioad, shall be as given by Formula (11):
Myioad = 0,75 Mac ra max — Mra load unladen (11)

and the test mass, ms, of the vehicle shall be as given by Formula (12):

me= 0,75 Mac ra max T Md + Mfa load unladen (12)

In this case, the test mass of the vehicle is lower than the target mass

M < Mearget (13)

2.2.7.2. Loading considerations if load cannot be aligned with the centre of rear
axle

If the centre of gravity of the extra loading, myicad, cannot be aligned with the
centre of the rear axle, the test mass of the vehicle, mt, shall not exceed the sum of
the unladen front axle load, Mg 10ad unladen, and the unladen rear axle load, mya 10ad
unladen, Plus the extra loading, myicad, and the mass of the driver, mq.

This means that if the actual front and rear axle loads are measured on a scale when
the extra loading, myicad, 1S placed onto the vehicle and it is aligned with the centre

of the rear axle, the test mass of the vehicle minus the mass of the driver is as given

by Formula (14):
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M — My = Mfa load laden T Mia load laden (14)
where

My, load laden = Mfa load unladen (15)

If the centre of gravity of the extra loading cannot be aligned with the centre of the
rear axle, Formula (14) is still fulfilled, but

M, load laden > Mfa load unladen (16)

because the extra loading has partly distributed its mass to the front axle. In that
case, it is not allowed to add more mass onto the rear axle to compensate for the
mass moved to the front axle.

2.2.7.3. Test mass for vehicles with more than two axles

If a vehicle with more than two axles is tested, then the test mass of this vehicle
shall be the same as the test mass for the two-axle vehicle.

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

3. Methods of testing

3.1. Measurement of sound of vehicles in motion

3.1.1. General conditions of test

Two lines, AA' and BB, parallel to line PP' and situated respectively 10 m + 0.05
m forward and 10 m £ 0.05 m rearward of line PP' shall be marked out on the test
runway.

At least four measurements shall be made on each side of the vehicle and for each
gear. Preliminary measurements may be made for adjustment purposes, but shall be
disregarded.

The microphone shall be located at a distance of 7.5 m = 0.05 m from the reference

line CC' of the track and 1.2 m + 0.02 m above the ground.
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The reference axis for free field conditions (see IEC 61672-1:2002) shall be
horizontal and directed perpendicularly towards the path of the vehicle line CC'.
3.1.2. Specific test conditions for vehicles

3.1.2.1. Vehicles of category M, M» < 3,500 kg technically permissible maximum
laden mass, N1

The path of the centreline of the vehicle shall follow line CC' as closely as possible
throughout the entire test, from the approach to line AA' until the rear of the
vehicle passes line BB'. If the vehicle is fitted with more than two-wheel drive, test
it in the drive selection which is intended for normal road use.

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

The test mass of the vehicle shall be according to the table of paragraph 2.2.1.

The test speed viestis 50 km/h + 1 km/h. The test speed shall be reached, when the
reference point is at line PP'.

If the test speed is modified according to paragraph 3.1.2.1.4.1.(e) of Annex 3 to
this Regulation, the modified test speed shall be used for both the acceleration and
constant speed test.

3.1.2.1.1. Power to mass ratio index (PMR)

PMR is defined as follows:

PMR = (P,/ my) * 1000 kg/kW, where P, is measured in kW and mr is measured
in kg according to paragraph 2.2.1. of this Annex.

If two or more sources of propulsive power operate at the conditions of test
specified in paragraph 3.1.2.1 of Annex 3 to this Regulation, the total engine net
power, Py, shall be the arithmetic sum of parallel propulsive engines on the vehicle.

Applicable parallel propulsive engines are those power sources which provide
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forward motion to the vehicle in combination at the conditions of test specified in
paragraph 3.1.2.1. of Annex 3 to this Regulation. Specified power for non-
combustion engines shall be the power stated by the manufacturer.

The PMR with no dimension is used for the calculation of acceleration.

3.1.2.1.2. Calculation of acceleration

Acceleration calculations are applicable to M, Niand M> < 3,500 kg technically
permissible maximum laden mass categories only.

All accelerations are calculated using different speeds of the vehicle on the test
track. 2 The formulae given are used for the calculation of awot i, awot i+1 and awot test.
The speed either at AA' or PP' is defined as the vehicle speed when the reference
point passes AA' (vaa') or PP' (vpp). The speed at BB' is defined when the rear of
the vehicle passes BB' (vep). The method used for determination of the
acceleration shall be indicated in the test report.

Due to the definition of the reference point for the vehicle the length of the vehicle
(lven) is considered differently in the formula below. If the reference point is in the
front of the vehicle, then 1 = lyen, mid: 1 = % lyep and rear: 1= 0.

At the choice of the vehicle manufacturer, front engine vehicles may use 1 =5 m,
and mid-engine vehicles may use 1 = 2.5 m.

2 See Annex 3, Appendix, Figure 1.

3.1.2.1.2.1. Calculation procedure for vehicles with manual transmission,
automatic transmission, adaptive transmissions and transmissions with continuous
variable transmissions (CVT's) tested with locked gear ratios:

awot test = ((VBB/3.6)? - (Vaa/3.6)%) / (2*(20+1))

awot test Used in the determination of gear selection shall be the average of the four

awot test, i during each valid measurement run.

Pre-acceleration may be used. The point of depressing the accelerator before line
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AA' shall be reported in the Addendum to the Communication form (Annex 1,
Appendix 1).

3.1.2.1.2.2. Calculation procedure for vehicles with automatic transmissions,
adaptive transmissions and CVT's tested with non-locked gear ratios:

awot test USed in the determination of gear selection shall be the average of the four
awot test, i during each valid measurement run.

If devices or measures described in paragraph 3.1.2.1.4.2. can be used to control
transmission operation for the purpose of achieving test requirements, calculate awot
test using the equation:

awot test = ((VBB/3.6)? - (Vaa/3.6)%) / (2*(20+1))

Pre-acceleration may be used.

If devices or measures described in paragraph 3.1.2.1.4.2. are not used, calculate
awot test using the equation:

awot_testpp-BB = ((vBB/3.6)? - (vpp/3.6)%) / (2*(10+1))

Pre-acceleration shall not be used.

The location of depressing the accelerator shall be where the reference point of the
vehicle passes line AA'.

3.1.2.1.2.3. Target acceleration

The target acceleration auban defines the typical acceleration in urban traffic and is
derived from statistical investigations. This function depends on the PMR of a
vehicle.

The target acceleration auwan is defined by:

Aurban = 0.63 * log10 (PMR) - 0.09

3.1.2.1.2.4. Reference acceleration

The reference acceleration awo rerdefines the required acceleration during the

acceleration test on the test track. It is a function depending on the power-to-mass
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ratio of a vehicle. That function is different for specific vehicle categories.

The reference acceleration awot ref is defined by:

awotref= 1.59 * logio (PMR) -1.41 for PMR > 25

Awot ref= @ urban = 0.63 * logio (PMR) - 0.09 for PMR < 25

3.1.2.1.3. Partial power factor kp

The partial power factor kp (see paragraph 3.1.3.1.) is used for the weighted
combination of the test results of the acceleration test and the constant speed test
for vehicles of category M and N; and M, < 3,500 kg technically permissible
maximum laden mass

In cases other than a single gear test, awot ref shall 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 depends on their specific acceleration
potential awo under full throttle condition, according to the reference acceleration
awot ref Tequired for the full throttle acceleration test.

If the vehicle allows different transmission setups like automatic or manual gear
selection and/or has different software programs or modes (e.g. sporty, winter,
adaptive) leading to valid accelerations, the vehicle manufacturer shall prove to the
satisfaction of the Technical Service, that the vehicle is tested in the mode which
achieves an acceleration being closest to awot ref.

The vehicle transmission, gear, or gear ratio may be controlled by electronic or
mechanical measures to avoid the activation of a kick-down function.”
Appendix 3, Figure 3a to Figure 3e, give gear selection criteria and test run criteria
for categories M; and M, having a technically permissible maximum laden mass
not exceeding 3.500 kg and for category N, in a flowchart form as an aid to test

operation.
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3.1.2.1.4.1. Vehicles with manual transmission, automatic transmissions, adaptive
transmissions or CVTs tested with locked gear ratios

The following conditions for selection of gear ratios are possible:

(a) If one specific gear ratio gives an acceleration in a tolerance band of +5 per cent
of the reference acceleration awot ref, not exceeding 2.0 m/s?, test with that gear ratio.
(b) If none of the gear ratios give the required acceleration, then choose a gear ratio
i, with an acceleration higher and a gear ratio i+1, with anacceleration lower than
the reference acceleration. If the acceleration value in gear ratio i does not exceed
2.0 m/s?, use both gear ratios for the test. The weighting ratio in relation to the
reference acceleration awot ref is calculated by:

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

(c) If the acceleration value of gear ratio i exceeds 2.0 m/s?, the first gear ratio shall
be used that gives an acceleration below 2.0 m/s? unless gear ratio i+1 provides
acceleration less than aywan. In this case, two gears, i and i+1 shall be used,
including the gear i with acceleration exceeding 2.0 m/s2. In other cases, no other
gear shall be used. The achieved acceleration awo: st during the test shall be used
for the calculation of the part power factor kp instead of awot ref.

(d) If the vehicle has a transmission in which there is only one selection for the
gear ratio the acceleration test is carried out in this vehicle gear selection. The
achieved acceleration is then used for the calculation of the part power factor kp
instead of ayot ref.

(e) If rated engine speed is exceeded in a gear ratio before the vehiclepasses BB'
the next higher gear shall be used. If the next higher gear results in an acceleration
below auman, the vehicle test speed, veest, shall be reduced by 2.5 km/h and the gear
ratio selection shall proceed as specified by the options given in this paragraph. In

no case shall the vehicle test speed be reduced below 40 km/h. In this case, a gear
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ratio is allowed even if awor est does not exceed aurvan.

3.1.2.1.4.2. Vehicles with automatic transmission, adaptive transmissions and
CVTs tested with non-locked gear ratios:

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

The acceleration value awot test shall be calculated as defined in paragraph
3.1.2.1.2.2.

The test may then include a gear change to a lower range and a higher acceleration.
A gear change to a higher range and a lower acceleration is not allowed. A gear
shifting to a gear ratio which is not used in urban traffic shall be avoided.
Therefore, it is permitted to establish and use electronic or mechanical devices,
including alternate gear selector positions, to prevent a downshift to a gear ratio
which is typically not used for the specified test condition in urban traffic.

The achieved acceleration awot st shall be greater or equal to auran.

If possible, the manufacturer shall take measures to avoid an acceleration value ayor
test greater than 2.0 m/s?,

The achieved acceleration awo st 1S then used for the calculation of the partial
power factor k;, (see paragraph 3.1.2.1.3.) instead awot rer.

3.1.2.1.5. Acceleration test

The manufacturer shall define the position of the reference point in front of line
AA' of fully depressing the accelerator. The accelerator shall be fully depressed (as
rapidly as is practicable) when the reference point of the vehicle reaches the
defined point. The accelerator shall be kept in this depressed condition until the
rear of the vehicle reaches line BB'. The accelerator shall then be released as
rapidly as possible. The point of fully depressing the accelerator shall be reported
in Addendum to the Communication form (Annex 1, Appendix 1). The Technical

Service shall have the possibility of pretesting.
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In the case of articulated vehicles consisting of two non-separable units regarded as
a single vehicle, the semi-trailer shall be disregarded in determining when line BB'
is crossed.

3.1.2.1.6. Constant speed test

The constant speed test shall be carried out with the same gear(s) specified for the
acceleration test and a constant speed of 50 km/h with a tolerance of +1 km/h
between AA' and BB'. During the constant speed test the acceleration control shall
be positioned to maintain a constant speed between AA' and BB' as specified. If the
gear is locked for the acceleration test, the same gear shall be locked for the
constant speed test.

The constant speed test is not required for vehicles with a PMR < 25.

3.1.2.2. Vehicles of categories M»> 3,500 kg technically permissible maximum
laden mass, M3, Na, N3

The path of the centreline of the vehicle shall follow line CC' as closely as possible
throughout the entire test, from the approach to line AA' until the rear of the
vehicle passes line BB'. The test shall be conducted without a trailer or semi-trailer.
If a trailer is not readily separable from the towing vehicle the trailer shall be
ignored when considering the crossing of line BB'. If the vehicle incorporates
equipment such as a concrete mixer, a compressor, etc., this equipment shall not be
in operation during the test. The test mass of the vehicle shall be according to the
table of paragraph 2.2.1. of Annex 3 to this Regulation.

The value of ngp and vep used in the determination of gear and vehicle speed
selection shall be the average of the four ngp j and vep' j values during each valid
measurement run.

The value of ngp' shall be reported to a precision of 10 revolutions per minute. The

reported ngp' shall be used in all subsequent calculation.
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The value of vee'shall be reported to the first digit after the decimal (xx,x). The
reported vep' shall be used in all subsequent calculation.

Target conditions of category M>> 3,500 kg technically permissible maximum
laden mass, N»:

When the reference point passes line BB', the engine speed ngp shall be between 70
and 74 per cent of speed S, at which the engine develops its rated maximum net
power, and the vehicle speed shall be 35 km/h + 5 km/h. Between line AA' and line
BB' a stable acceleration condition shall be ensured.

Target conditions of category M3, Ns:

When the reference point passes line BB', the engine speed ngp shall be between 85
and 89 per cent of speed S, at which the engine develops its rated maximum net
power, and the vehicle speed shall be 35 km/h + 5 km/h. Between line AA' and line
BB' a stable acceleration condition shall be ensured.

3.1.2.2.1. Gear ratio selection

It is the responsibility of the manufacturer to determine the correct manner of
testing to achieve the required conditions.

The vehicle transmission, gear, or gear ratio, shall be chosen to be able to fulfil the
target conditions according to paragraphs 3.1.2.2.1.1. or 3.1.2.2.1.2. of Annex 3 to
this Regulation. The vehicle transmission, gear, or gear ratio may be controlled by
electronic or mechanical measures including exclusion of kick-down function.
Appendix 3, Figure 4a to Figure 4d, give gear selection criteria and test run criteria
for categories M having a technically permissible maximum laden mass exceeding
3,500 kg, and for category N>, M3 and N3, in a flowchart as an aid to test operation.
3.1.2.2.1.1. Manual transmission, automatic transmissions, adaptive transmissions
or transmissions with continuously variable gear ratios (CVTs) tested with locked

gear ratios
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Stable acceleration condition shall be ensured. The gear choice is determined by
the target conditions.

The following conditions for fulfilling the target conditions in paragraph 3.1.2.2. of
Annex 3 to this Regulation are possible:

(a) If one gear choice fulfils both target conditions for the rotational engine speed
Narget BB’ and for the vehicle speed viarget BR’, test with that gear.

(b) If more than one gear choice fulfils both target conditions for the rotational
engine speed Nrget B> and for the vehicle speed viarget BB, test in gear i that gives
velocity VBp’ geari closest to 35 km/h.

(c) If two gear choices fulfil both target conditions for the rotational engine speed
Narget B3> and for the vehicle speed viarget BB, and fulfil the following condition.
(Vtarget BB’ — VBB’ gear i) = (VBB’ gear i+1 — Vtarget BB’)

then both gears are taken for further calculation of Luswan.

(d) If one gear choice fulfils the target condition for the rotational engine speed
Nuarget B3> DUt NOt the target condition for the vehicle speed Viarget BB, USE tWo gears,
gearx and geary. The target conditions for the vehicle speed for these two gears are
as follows:

geary

25 km/h < vee'x < 30 km/h

and

geary

40 km/h < vpry < 45 km/h

Both gears, gearx and geary shall fulfil the target rotational engine speed ntarget BB
Both gears shall be used for further calculation of Lusan.

If only one of the gears fulfils the target rotational engine speed, Narget BB’, test with
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that gear. This gear shall be used for further calculation of Lusban.

(e) If none of the two gears fulfils the target rotational engine speed Niarget BB° Under
condition d) then condition f) shall be chosen.

() If no gear choice fulfils the target rotational engine speed choose the gear that
fulfils the target vehicle velocity Viarget BB’ and is closest to the target rotational
engine speed Narget BB’, but not higher than nearget BB

VBB’ geari — Vtarget BB’

NBB’ gear i < Ntarget BB’

A stable acceleration condition shall be insured. If a stable acceleration cannot be
insured in a gear, this gear shall be disregarded. In all conditions, the rated engine
speed shall not be exceeded while the reference point of the vehicle is in the
measurement zone. If the rated engine speed is exceeded within the measurement
zone, this gear shall be disregarded.

3.1.2.2.1.2. Automatic transmission, adaptive transmissions, and transmissions
with variable gear ratio tested with non-locked gear ratios

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

The test may then include a gear change to a lower range and a higher acceleration.
A gear change to a higher range and a lower acceleration is not allowed. In any
case a gear change to a gear ratio that is typically not used at the specified
condition as defined by the manufacturer in urban traffic shall be avoided.
Therefore, it is permitted to establish and use electronic or mechanical devices,
including alternative gear selector positions, to prevent a downshift to a gear ratio
that is typically not used at the specified test condition as defined by the
manufacturer in urban traffic.

The following conditions for fulfilling the target conditions in paragraph 3.1.2.2. of

Annex 3 to this Regulation are possible:
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(a) If the choice of the gear selector position fulfils both target conditions for the
rotational engine speed Nirget BB’ and for the vehicle speed Viarget BB, test with the
gear selector in that position.

(b) If the choice of the gear selector position fulfils the target condition for the
rotational engine speed nurget BB’ but not the target condition for the vehicle speed
Viarget BB, Change the target condition for the vehicle speed to two vehicle target
speeds as follows:

Define vgp'; as

25 km/h < vpp'1 < 35 km/h

and

Define vgp» as

35 km/h < vpp2 < 45 km/h.

Conduct two tests, one with vgp'; and one with vgp-.

Both test conditions are used for further calculation of Luswan.

(c) If under condition b) the target rotational engine speed Niarget BB Cannot be
fulfilled, condition d) shall be chosen.

(d) If the choice of the gear selector position cannot fulfil the target condition for
the rotational engine speed nurget BB’ but the target condition for the vehicle speed
Viarget BB, Change the target condition for the vehicle speed to two vehicle target
speeds as follows:

Define vgp'; as

25 km/h < vpp'1 < 30 km/h

and

Define vgp» as

40 km/h < vpp < 45 km/h.

Conduct two tests, one with vgp-; and one with vgp-.
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Use the test where ngp’ is closest to the target rotational engine speed narget 8> but
not higher than nearget BB

NBB’ i < Nearget B> fori =1, 2

If the vehicle cannot fulfil the condition:

NBB’ i < Nearget B> fori =1, 2

condition (e) shall be used.

(e) If the choice of the gear selector position cannot fulfil the target conditions for
the rotational engine speed nureet BB’ and the target condition for the vehicle speed
Viarget BB, Change the target condition for the vehicle speed to the following:

VBB’ = Viarget BB’ T 5 km/h

Conduct the test with that vehicle speed vgs' where ngp: is closest to the target
rotational engine speed nureet BB’. A gear change to a higher range and a lower
acceleration is allowed after the vehicle passes line PP’.

(f) If the vehicle includes a transmission design that provides only a single gear
selection (D) that limits engine speed during the test, the vehicle shall be tested
using only the target vehicle speed Viarget BB’

3.1.2.2.1.3. Powertrain with no combustion engine rotational engine speed
available

Vehicles with a powertrain where no combustion engine rotational engine speed is
available shall fulfil only the target condition for the vehicle speed Viarget BB’

The following conditions for fulfilling the target condition Viareet B> in paragraph
3.1.2.2. of Annex 3 to this Regulation are possible.

(a) If no rotational engine speed is available, it is necessary to fulfil only the target
vehicle speed Viarget BB’

(b) If no rotational engine speed is available and the target vehicle speed Viarget BB’

cannot be fulfilled, two test conditions shall be conducted as follows:
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vep'1 for the first test condition is defined as

25 km/h < vgp'1 < 35 km/h

and

vep2 for the second test condition is defined as

35 km/h < vpp» <45 km/h

Both test conditions are used for further calculation of Luswan.

(c) If no rotational engine speed is available and the target vehicle speed Viarget BB’
and vgp’; defined as

25 km/h < vgp'1 < 35 km/h

cannot be fulfilled, it is necessary to conduct, only one test with vgp:» where vgp+2 is
defined as

35 km/h < vgp» < 45 km/h

The test condition for vgp~ is taken for further calculation of Lysban.

3.1.2.2.2. Acceleration test

When the reference point of the vehicle reaches the line AA' the accelerator control
shall be fully depressed (without operating the automatic downshift to a lower
range than normally used in urban driving) and held fully engaged until the
reference point reaches BB’ + 5 m. The acceleration control unit can then be
released on request of the manufacturer.

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

3.1.3. Interpretation of results

For vehicles of categories M and M; having a maximum authorized mass not

exceeding 3,500 kg, and category N the maximum A-weighted sound pressure
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level indicated during each passage of the vehicle between the two lines AA' and
BB' shall be rounded to the first significant digit after the decimal place (e.g.

XX, X).

For vehicles of category M, having a maximum authorized mass exceeding 3,500
kg and categories M3, N», and N3 the maximum A-weighted sound pressure level
indicated during each passage of the reference point of the vehicle between line
AA’ and line BB’ + 5 m shall be rounded, to the first significant digit after the
decimal place (e.g. XX,X).

If a sound peak obviously out of character with the general sound pressure level is
observed, the measurement shall be discarded. At least four measurements for each
test condition shall be made on each side of the vehicle and for each gear ratio. Left
and right side may be measured simultaneously or sequentially. The first four valid
consecutive measurement results, within 2 dB(A), allowing for the deletion of non-
valid results (see paragraph 2.1.), shall be used for the calculation of the final result
for the given side of the vehicle. The results of each side shall be averaged
separately. The intermediate result is the higher value of the two averages
mathematically rounded to the first decimal place.

The speed measurements at AA', BB', and PP' shall be noted and used in
calculations to the first significant digit after the decimal place.

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

3.1.3.1. Vehicles of categories M1, N1 and M2 < 3,500 kg technically permissible
maximum laden mass

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

= Lyot i1y + K * (Lwot(i) — Lwot (i+1))

= Lersrn) + K * (Lers ()= Lers +1)
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Where k = (awot ref— @wot (i+1))/(@wot (i) — awot (i+1))

In the case of a single gear ratio test the values are the test result of each test.
The final result is calculated by combining Lot rep and Lers rep. The equation is:
kp* (Lot rep — Lers rep)

The weighting factor kp gives the part power factor for urban driving. In cases other

Lurban Lwot rep —

than a single gear test, kp is calculated by:
kp=1 — (aurban/ awot ref)

If only one gear was specified for the test, kpis given by:
kp=1 — (aurban/ awot test)

In cases where awot test 1S 1€ss than aurban:

kp=0

3.1.3.2. Vehicles of categories M» > 3,500 kg technically permissible maximum
laden mass, M3, Na, N3

When the result of one test condition is used the final result Lywan is equal to the
intermediate result.

When the results of two test conditions are used the arithmetic mean of the
intermediate results of the two averages for each side of the two conditions shall be
calculated. The final result Luwan is the higher value of the two calculated averages.
3.2. Measurement of sound emitted by stationary vehicles

3.2.1. Sound level in the vicinity of vehicles

The measurement results shall be entered into the Addendum to the
Communication form (Annex 1, Appendix 1).

3.2.2. Acoustic measurements

A precision sound level meter as defined in paragraph 1.1 of this annex shall be

used for the measurements.

3.2.3. Test site - local conditions (see appendix of Annex 3, Figure 2)
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3.2.3.1. In the vicinity of the microphone, there shall be no obstacle that could
influence the acoustical field and no person shall remain between the microphone
and the sound source. The meter observer shall be positioned so as not to influence
the meter reading.

3.2.4. Disturbance noise and wind interference

Readings on the measuring instruments produced by ambient noise and wind shall
be at least 10 dB(A) below the sound level to be measured. A suitable windscreen
may be fitted to the microphone provided that account is taken of its effect on the
sensitivity of the microphone (see paragraph 1.1. of this annex).

3.2.5. Measuring method

3.2.5.1. Nature and number of measurements

The maximum sound level expressed in A-weighted decibels (dB(A)) shall be
measured during the operating period referred to in paragraph 3.2.5.3.2.1.

At least three measurements shall be taken at each measuring point.

3.2.5.2. Positioning and preparation of the vehicle

The vehicle shall be located in the centre part of the test area with the gear selector
in neutral position and the clutch engaged. If the design of the vehicle does not
allow this, the vehicle shall be tested in conformity with the manufacturer's
prescriptions for stationary engine testing. Before each series of measurements, the
engine shall be brought to its normal operating condition, as specified by the
manufacturer.

If the vehicle is fitted with fan(s) having an automatic actuating mechanism, this
system shall not be interfered with during the sound level measurements.

The engine hood or compartment cover, if so fitted, shall be closed.

3.2.5.3. Measuring of noise in proximity to the exhaust

(see appendix of Annex 3, Figure 2)
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3.2.5.3.1. Positions of the microphone

3.2.5.3.1.1. The microphone shall be located at a distance of 0.5 m + 0.01 m from
the reference point of the exhaust pipe defined in Figure 2 and at an angle of 45°
(£5°) to the vertical plane containing the flow axis of the pipe termination. The
microphone shall be at the height of the reference point, but not less than 0.2 m
from the ground surface. The reference axis of the microphone shall lie in a plane
parallel to the ground surface and shall be directed towards the reference point on
the exhaust outlet.

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

If the flow axis of the exhaust outlet pipe is at 90° to the vehicle longitudinal
centreline, the microphone shall be located at the point, which is furthest from the
engine.

3.2.5.3.1.2. For vehicles having an exhaust provided with outlets spaced more than
0.3 m apart, one measurement is made for each outlet. The highest level shall be
recorded.

3.2.5.3.1.3. In the case of an exhaust provided with two or more outlets spaced less
than 0.3 m apart and which are connected to the same silencer; the microphone
position is related to the outlet nearest to one extreme edge of the vehicle or, when
such outlet does not exist, to the outlet, which is highest above the ground.
3.2.5.3.1.4. For vehicles with a vertical exhaust (e.g. commercial vehicles) the
microphone shall be placed at the height of the exhaust outlet. Its axis shall be
vertical and oriented upwards. It shall be placed at a distance of 0.5 m+ 0.01 m
from the exhaust pipe reference point, but never less than 0.2 m from the side of
the vehicle nearest to the exhaust.

3.2.5.3.1.5. For exhaust outlets located under the vehicle body, the microphone
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shall be located a minimum of 0.2 m from the nearest part of the vehicle, at a point
closest to, but never less than 0.5 m from the exhaust pipe reference point, and at a
height of 0.2 m above the ground, and not in line with the exhaust flow. The
angularity requirement in paragraph 3.2.5.3.1.2. may not be met in some cases.
3.2.5.3.1.6. Examples of the position of the microphone, depending on the location
of the exhaust pipe, are given in Figures 3a-3d in Appendix 1 to Annex 3.
3.2.5.3.2. Operating conditions of the engine

3.2.5.3.2.1. Target engine speed

The target engine speed is defined as:

(a) 75 per cent of the rated engine speed S for vehicles with a rated engine speed <
5,000 min';

(b) 3.750 min.1 for vehicles with a rated engine speed above 5.000 min™! and below
7,500 min’';

(c) 50 per cent of the rated engine speed S for vehicles with a rated engine speed >
7,500 min™!.

If the vehicle cannot reach the engine speed as stated above, the target engine
speed shall be 5 per cent below the maximum possible engine speed for that
stationary test.

3.2.5.3.2.2. Test procedure

The engine speed shall be gradually increased from idle to the target engine speed,
not exceeding the tolerance band of £3 per cent of the target engine speed, and held
constant. Then the throttle control shall be rapidly released and the engine speed
shall be returned to idle. The sound pressure level shall be measured during a
period of operation consisting of a maintaining constant engine speed of 1 second
and throughout the entire deceleration period. The maximum sound level meter

reading during this period of operation, mathematically rounded to the first decimal
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place, is taken as the test value.

3.2.5.3.2.3. Test validation

The measurement shall be regarded as valid if the test engine speed does not
deviate from the target engine speed by more than +3 per cent for at least 1 second.
3.2.6. Results

At least three measurements for each test position shall be made. The maximum A-
weighted sound pressure level indicated during each of the three measurements
shall be recorded. The first three valid consecutive measurement results, within 2
dB(A), allowing for the deletion of non-valid results (see paragraph 2.1. except the
specifications of the test site), shall be used for the determination of the final result
for the given measurement position. The maximum sound level, for all
measurement positions, and of the three measurement results, constitutes the final
result.

4. Sound from the hybrid vehicle of categories M; in motion, where an internal
combustion engine cannot operate when the vehicle is stationary (data reported to
facilitate testing of the vehicle in use).

4.1. In order to facilitate in-use compliance test of hybrid vehicles — where an
internal combustion engine cannot operate when the vehicle is stationary —, the
following information relating to the sound-pressure level measurements carried
out in accordance with paragraph 3.1. of Annex 3 for the motor vehicles in motion
is referred to as in-use compliance reference data:

(a) Gear (i) or, for vehicles tested with non-locked gear ratios, the position of the
gear selector chosen for the test;

(b) Position of the operating switch during measurement of the sound pressure
level Lyot iy (if switch is fitted);

(c¢) The pre-acceleration length IPA in m;
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(d) The average vehicle speed in km/h at the beginning of the full throttle
acceleration for tests in gear (i); and

(e) The sound pressure level Lyo ) in dB(A) of the wide-open-throttle tests in gear
(i), defined as the maximum of the two values resulting from averaging the
individual measurement results at each microphone position separately.

4.2. The in-use compliance reference data shall be entered in the Type-Approval
Certificate as specified in paragraph 2.3. of the Addendum to the Communication

form (Annex 1, Appendix 1).
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Annex 3 — Appendix
Figure 1

Mesuring positions for vehicles in motion
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Figure 2
Reference point for measurement of sound emitted by stationary vehicles
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Figure 3a
Flowchart for vehicles tested according to paragraph 3.1.2.1. of Annex 3 to this

Regulation — Lurban computation
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Figure 3b

Flowchart for vehicles tested according to paragraph 3.1.2.1. of Annex 3 to
this Regulation -

Gear selection using locked gear PART 1

Testing locked gears according to 3.1.2.1.4.1.
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Figure 3c

Flowchart for vehicles tested according to paragraph 3.1.2.1. of Annex 3 to this

Regulation —

Gear selection using locked gear PART 2

Case 1:
Two gears, gear i with stable
acceleration above @ wot ref and gear i+1
with stable acceleration below @ wot ref

One gear with stable acceleration above
2,0 m/sec’

Case 2:

or engine speed greater than §
prior to BB'

v

y
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v
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Figure 3d
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Figure 3d

Flowchart for vehicles tested according to paragraph 3.1.2.1. of Annex 3 to this

Regulation —

Gear selection using locked gear PART 3

Case 3:
No gear with acceleration more than durban
and engine speed less than S prior to BB’
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Figure 3e

Flowchart for vehicles tested according to paragraph 3.1.2.1. of Annex 3 to this

Regulation —

Gear Selection using non-locked gears

Testing unlocked gears according to
3.1.2.1.4.2.
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Figure 4a 4a
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Flowchart for vehicles tested according to paragraph 3.1.2.2. of Annex 3 to this

£:3

Regulation —

Test in locked gears

| Determine vehicle load (2.2.1.) | | TR E O T (2.2.1.) |

| Establish tareet conditions (3.1.2.2.) | | HAERE DR T (3.1.2.2) |

v v

| Select test method (3.1.2.2.1.) | | SERVEDOTHR (3.1.2.2.1) |
| Locked gear ratios (3.1.2.2.1.1.) | | [l S A 25 EY (3.1.2.2.1.1) |

| Fulfilling target conditions (3.1.2.2.)? | | BAE S 2372 TN D (3.1.2.2)0? |
LI LI

v v v
' P it < |

Hiaroet RR = NO | | Travoes v 2 Tl 77797 I *
| Viaronr rRe 530 770

v v
| 312210 DBA |

Riaroet RR*= YES *

| Viaront RR* = NO
| Viaroot RR* = Y€S ‘ Viaroat RR* = Y €8 | |
| Yes. on one gear If(3.1.2.2.1.1 e)

o BT S22

Tsaroes e A Tifl 7247 |—*

v Wi A B
| — O OB 7= | i 729

Yes, on more than
one gear

v v v v v v v . 4
Test criteria Test criteria Test criteria Test criteria 3.1.2.2.1.1.a Dk 3.1.2.2.1.1. b ORERD 3.1.2.2.1.1. d R D 3.122.1.1. f O
(3.1.2.2.1.1. a) (3.1.2.2.1.1.b) (3.1.2.2.1.1. d) (3.1.2.2.1.1. 9 BB Bt Wt B
BB = Muarget BB’ BB = Mtarget BB' BB = Mtarget BB' VBB’ geari = Viarget BB’ BB = Mtarget BB' BB = Muarget BB’ BB = Mtarget BB' VBB’ geari = Viarget BB’
VBB = Viarget BB Gear i with v gear i 25km/h< vepx< and VBB’ = Viarget BB’ Viarget BB VZ I BTV 25km/h< v x< 30 km/h and
Closest to Viarget BB 30 km/h BB geari < Miarget BB® VBB geari DN D AL 5 28T 40km/h < vppy<45 BB geari < Miarget BB
One test At least two test Two test At least two test B DYipd Lb2 2 SO S DYipd bb2
condition conditions conditions conditions 4 DORERGA: (G2 DORBRGAF
v v v v v v v v
Lurban Lurban for gear i Lurban x for vep: « Lurvan for npp- gear i Lurban Vearget BB W HE B ULV VBB gear VBB x & Lubanx (V2 iarge 83 LA CHi
with vBB® geari Lurbany for ves' y closest to but PR DI DB i & vBB'y % Lubany (CFHVD BTV nep geari &
closest to  Viarget BB® < Nuarget BB* Lutban \Z N D Lutban \Z N D
(3.1.3) (3.1.3) (3.1.3) (3.1.3) (3.1.3) (3.1.3) (3.1.3) (3.1.3)

[

v

If(3.122.1.1. ¢)
(Vtarget BB® - VBB geari )
is equal to
(VBB gear i+1 - Vtarget BB*)

LE&;&&J____l

For bhoth gears

|| For one gear onlv |

v

[

v

3.1.2.2.1.1. c DR

(Vtarget BB = VBB® geari )=

(VBB® gear i+1 = Vtarget BB*)
RS

HRR® = Traroet RRe DAY |

| Wi J7 D28 K By

1 DO |

v

Calculate average (3.1.3.2.). |

le¥ o
|«

> Fr i AE B3.1.3.2)) I:*

SEMIE O FHL(31.3.2)). |

:I Final result (3.1.3.2.)




Figure 4b 4b

Flowchart for vehicles tested according to paragraph 3.1.2.2. of Annex 3 to this | ABLHITHI 3 D 3,122 L 2B AT OO 7o —F ¥ — F (HETERVWE

Regulation — WETOER S—F 1)
Test in non-locked gears PART 1
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Figure 4c

Flowchart for vehicles tested according to paragraph 3.1.2.2. of Annex 3 to this

Regulation —

Test in non-locked gears PART 2
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Figure 4d

Flowchart for vehicles tested according to paragraph 3.1.2.2. of Annex 3 to this

Regulation —

Test for no- combustion engine speed available
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Broaden the window for the target vehicle speed Vit B3> fOr vehicles of category
M>>3,500 kg technically permissible maximum laden mass and for vehicles of
category N», M3 and Ns.

The target vehicle velocity Viareet e 1S defined as Viarget BB> = 35 km/h £+ 5 km/h which
results in a window for the velocity vgp’, when the reference point passes line BB’,
from 30 km/h to 40 km/h. If the target vehicle velocity Vit BB’ is changed into two
target vehicle velocities, a lower and a higher one, the following is meant: The lower
target vehicle velocity is defined as the target vehicle velocity Viareet BB° reduced by 5
km/h (V arget BB - 5 km/h) which results in a window for the velocity ves’ 1, when the

reference point passes line BB’, from 25 km/h to 35 km/h.

25 km/h < vpp1 < 35 km/h.

The higher target vehicle velocity is defined as the target vehicle velocity Viarget BB’
increased by 5 km/h (Viarget BB + 5 ki/h) which results in a window for the velocity

vep~2, When the reference point passes line BB’, from 35 km/h to 45 km/h.

35 km/h < vgg2 < 45 km/h.
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Annex 4 Exhaust silencing systems containing acoustically absorbing fibrous
materials

1. General

Sound absorbing fibrous materials may be used in silencing systems or components
thereof only if

(a) The exhaust gas is not in contact with the fibrous materials; or if

(b) The silencing system or components thereof are of the same design family as
systems or components for which it has been proven, in the course of type approval
process in accordance with the requirements of this regulation for another vehicle-
type, that they are not subject to deterioration.

Unless one of these conditions is fulfilled, the complete silencing system or
components thereof shall be submitted to a conventional conditioning using one of
three installations and procedures described below.

1.1. Continuous road operation for 10,000 km

1.1.1. 50 £ 20 per cent of this operation shall consist of urban driving and the
remaining operation shall be long-distance runs at high speed; continuous road
operation may be replaced by a corresponding test-track programme.

1.1.2. The two speed regimes shall be alternated at least twice.

1.1.3. The complete test programme shall include a minimum of 10 breaks of at
least three hours duration in order to reproduce the effects of cooling and any
condensation which may occur.

1.2. Conditioning on a test bench

1.2.1. Using standard parts and observing the vehicle manufacturer's instructions,
the silencing system or components thereof shall be fitted to the vehicle referred to

in paragraph 3.3. of this Regulation or the engine referred to in paragraph 3.4. of
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this Regulation. In the former case the vehicle shall be mounted on a roller
dynamometer. In the second case, the engine shall be coupled to a dynamometer.
1.2.2. The test shall be conducted in six six-hour periods with a break of at least 12
hours between each period in order to reproduce the effects of cooling any
condensation which may occur.

1.2.3. During each six-hour period, the engine shall be run, under the following
conditions:

(a) Five minutes at idling speed;

(b) One-hour sequence under 1/4 load at 3/4 of rated maximum speed (S);

(c) One-hour sequence under 1/2 load at 3/4 of rated maximum speed (S);

(d) 10-minute sequence under full load at 3/4 of rated maximum speed (S);

(e) 15-minute sequence under 1/2 load at rated maximum speed (S);

() 30-minute sequence under 1/4 load at rated maximum speed (S).

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

1.2.4. During the test, the silencing system or components thereof shall not be
cooled by a forced draught simulating normal airflow around the vehicle.
Nevertheless, at the request of the manufacturer, the silencing system or
components thereof may be cooled in order not to exceed the temperature recorded
at its inlet when the vehicle is running at maximum speed.

1.3. Conditioning by pulsation

1.3.1. The silencing system or components thereof shall 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. In the former case the vehicle shall be mounted
on a roller dynamometer.

In the second case, the engine shall be mounted on a dynamometer. The test

IRt b LT

I

—IZHY T, BED
ap

1.2.2. MAOHRE ZHIT L > TEL S ATH
oI DFRER A6 £ L., ZDARBRMOMI
ZITHobDET 5,

1.2.3. 6l OB T, FEMEZ T ORMCTHEIET 20D LT 5,

BlE. e Z A TEA—F —

EMEDH HiHEE A FHT D120
(BN RR SP V) H%EF'?O)H%EQTH

(@) 74 KU >V EEEHETS 47,
(b) Tk Y MERE (S) D3/4 T, 1/4 OAMCiEkel B,
(c) B mElfintk (S) D3/4 T, 1/2 OAM Tl HER.
(d) B Y rElEER (S) d3/4 T, &AM CTHEE10 4,
(e) A=Y gL (S) T, 172 OEAf Cllfil
() ERsT 2 mEiE (S) T,
OHFT DR T, @)#6mcME%_% e L 72 2[E THEMT D,
1.2.4, BT, HE VAT LT ORERGER SN IE, HE P O 38 KU A F
THEOOERTHA L NED LT 5, tﬁb\§@$@¢%%®$%ﬁ%
AT, Yi% s AT B IAERGH A O Sl 43 CL B AN e =il CETT LT
DL EICHELIZIBEAZBIRNEIICT D720, HEF Y AT AXUTZE O
e 2 mEI L TH LU,
Loprars4va=vr
1.3.1. HE VAT A XULZ OG22 . AFHID3.3.CF & L7 Bl IR
KO3 4IZE R LTZFEEICIR O F T2 b0 LT 5, RIEOGAIL, Eilix
=7 =X A FEAXA=F—ICWY TR B, BEOEEIL. R
Beam XA FTEA—FZ =TT RTITR B, REBRIEE GBI A AR
HI, FHEROK 12RT) 13, HE AT A0 DI (720 hide b7z

1.3. »bE—va iz




apparatus, a detailed diagram of which is shown in Figure 1 of the appendix to this
annex shall be fitted at the outlet of the silencing system. Any other apparatus
providing equivalent results is acceptable.

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

1.3.3. The valve shall open when the exhaust-gas back pressure, measured at least
100 mm downstream of the intake flange, reaches a value of between 35 and 40
kPa. It shall close when this pressure does not differ by more than 10 per cent from
its stabilized value with the valve open.

1.3.4. The time-delay switch shall be set for the duration of gas exhaust resulting
from the provisions laid down in paragraph 1.3.3. above.

1.3.5. Engine speed shall be 75 per cent of the rated engine speed (S) at which the
engine develops rated maximum net power.

1.3.6. The power indicated by the dynamometer shall be 50 per cent of the full-

throttle power measured at 75 per cent of rated engine speed (S).

1.3.7. Any drain holes shall be closed off during the test.
1.3.8. The entire test shall be completed within 48 hours.

If necessary, one cooling period will be observed after each hour.
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Annex 4 - Appendix
Figure 1

Test apparatus for conditioning by pulsation
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1. Inlet flange or sleeve for connection to the rear of the test exhaust system.

2. Hand-operated regulating valve.

3. Compensating reservoir with a maximum capacity of 40 1 and a filling time of
not less than one second.

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

5. Time delay switch.

6. Pulse counter.

7. Quick-acting valve, such as exhaust brake valve 60 mm in diameter, operated by
a pneumatic cylinder with an output of 120 N at 4 bar. The response time, both
when opening and closing, shall not exceed 0.5 second.

8. Exhaust gas evacuation.

9. Flexible pipe.
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10. Pressure gauge.
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Annex 5 Compressed air noise

1. Method of measurement

The measurement is performed at microphone positions 2 and 6 according to
Figure 1, with the vehicle stationary. The highest A-weighted sound level is
registered during venting the pressure regulator and during ventilating after the use
of both the service and parking brakes.

The noise during venting the pressure regulator is measured with the engine at idling
speed. The ventilating noise is registered while operating the service and parking
brakes; before each measurement, the air-compressor unit has to be brought up to
the highest permissible operating pressure, and then the engine switched off.

2. Evaluation of the results

For all microphone positions two measurements are taken. In order to compensate
for inaccuracies of the measuring equipment, the meter reading is reduced by 1
dB(A), and the reduced value is taken as the result of measurement. The results are
taken as valid if the difference between the measurements at one microphone
position does not exceed 2 dB(A). The highest value measured is taken as the
result. If this value exceeds the sound limit by 1 dB(A), two additional
measurements are to be taken at the corresponding microphone position.

In this case, three out of the four results of measurement obtained at this position
have to comply with the sound limit.

3. Limiting value

The sound level shall not exceed the limit of 72 dB(A).
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Annex 5 - Appendix
Figure 1:
Microphone positions for measurement of compressed air noise
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microphone 6

The measurement is performed at the stationary vehicle according to Figure 1,
using two microphone positions at a distance of 7 m from the contour of the

vehicles, and at 1.2 m above ground.
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Annex 6 Checks on conformity of production

1. General

These requirements are consistent with the test for checking conformity of
production (COP) according to paragraph 8. of this Regulation.

2. Testing procedure

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

2.2. Compressed air noise

Vehicles having maximum mass exceeding 2,800 kg and equipped with
compressed air systems shall be subjected to an additional test for measurement of
the compressed air noise as described in paragraph 1. of Annex 5.

2.3. Additional sound emission provisions (ASEP)

The vehicle manufacturer shall assess the compliance with ASEP by an appropriate
evaluation (for example, but not limited to, part checks) or may perform the test
described in Annex 7.

3. Sampling and evaluation of the results

One vehicle shall be chosen and subjected to the tests set out in point 2. If the
sound level of the vehicle tested does not exceed by more than 1 dB(A) the limit
value prescribed in Annex 3, and, where appropriate, paragraph 3. of Annex 5, the
vehicle type shall be considered to conform to the requirements of this Regulation.
If one of the test results does not fulfil the COP requirements of this annex and of
paragraph 8. of the main body of this Regulation two more vehicles of the same
type shall be tested pursuant to paragraph 2. above.

If the test results for the second and the third vehicle fulfil the COP requirements of
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this annex and of paragraph 8. of the main body of this Regulation, the vehicle is
considered in compliance with regard to the COP.

If one of the test results of the second or third vehicle does not fulfil the COP
requirements of this annex and of paragraph 8. of the main body of this Regulation
the vehicle type shall be considered not to conform to the requirements of this
Regulation and the manufacturer shall take the necessary measures to re-establish

the conformity.
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Annex 7

Measuring method to evaluate compliance with the Additional Sound
Emission Provisions

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

1. General

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

It is not mandatory to perform actual tests when applying for type-approval. The
manufacturer shall sign the declaration of compliance set out in Appendix 1. The
approval authority may ask for additional information about the declaration of
compliance and carry out the tests described below.

The procedure set out in this annex requires the performance of a test in
accordance with Annex 3. The test specified in Annex 3 shall be carried out on the
same test track under conditions similar to those required in the tests prescribed in
this annex.

2. Measuring method

2.1. Measuring instruments and condition of measurements

Unless otherwise specified, the measuring instruments, the conditions of the
measurements and the condition of the vehicle are equivalent to those specified in
Annex 3, paragraphs 1. and 2.

If the vehicle has different modes that affect sound emission, all modes shall
comply with the requirements in this annex. In the case where the manufacturer has
performed tests to prove to the approval authority compliance with the above
requirements, the modes used during those tests shall be reported in a test report.

2.2. Method of testing
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Unless otherwise specified, the conditions and procedures of Annex 3, paragraphs
3.1.t0 3.1.2.1.2.2. shall be used. For the purpose of this annex, single test runs are
measured and evaluated.

2.3. Control range

Operation conditions are as follows:

Vehicle speed Vaa_ asep: vaa> 20 km/h

Vehicle acceleration awor asep: awor < 5.0 m/s2

Engine speed nps_asep nps < 2.0 * PMR22 * S or

npg< 0.9 * S, whichever is the lowest

Vehicle speed Vip_asep:

if ngg_asep is reached in one gear vgg < 70 km/h

in all other cases vgg < 80 km/h

gears K < gear i as determined in Annex 3

If the vehicle, in the lowest valid gear, does not achieve the maximum engine
speed below 70 km/h, the vehicle speed limit is 80 km/h.

2.4. Gear ratios

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

In case of vehicles with automatic transmissions, adaptive transmissions and CVT's
tested with non-locked gear ratios, the test may include a gear ratio change to a
lower range and a higher acceleration. A gear change to a higher range and a lower
acceleration is not allowed. A gear shift which leads to a condition that is not in
compliance with the boundary conditions shall be avoided. In such a case, it is
permitted to establish and use electronic or mechanical devices, including alternate
gear selector positions.

2.5. Target conditions
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The sound emission shall be measured in each valid gear ratio at the four test
points as specified below.

The first test point P1is defined by using an entry speed vaa of 20 km/h. If a stable
acceleration condition cannot be achieved, the speed shall be increased in steps of
5 km/h until a stable acceleration is reached.

The fourth test point P4 is defined by the maximum vehicle speed at BB' in that
gear ratio within the boundary conditions according to paragraph 2.3.

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

Test Point Pj: veg j=veB 1+ ((j-1)/3) * (v 4- veB 1) forj=2and 3

Where:

ves_1 = vehicle speed at BB' of test point P;

ves 4= vehicle speed at BB' of test point P4

Tolerance for vsp j: £3 km/h

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

2.6. Test of the vehicle

The path of the centreline of the vehicle shall follow line CC' as closely as possible
throughout the entire test, starting from the approach to line AA' until the rear of
the vehicle passes line BB'.

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

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

The maximum A-weighted sound pressure level of both sides of the vehicle,

indicated during each passage of the vehicle between the two lines AA' and BB',
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shall be mathematically rounded to the first decimal place (Lwotj)- If @ sound peak
obviously out of character with the general sound pressure level is observed, the
measurement shall be discarded. Left and right side may be measured
simultaneously or separately.

The vehicle speed readings at AA' and BB' shall be reported with the first
significant digit after the decimal place. (Vaa«j; VBB.j)

If applicable, the engine speed readings at AA' and BB' shall be reported as a full
integer value (naaj; NBB.)-

The calculated acceleration shall be determined in accordance to the formula in
paragraph 3.1.2.1.2. of Annex 3 and reported to the second digit after the decimal
place (awot,test.j)-

3. Analysis of results

3.1. Determination of the anchor point for each gear ratio

The anchor point consists of the maximum sound level Lwoti, the reported engine
speed nwoti and vehicle speed vywoi at BB' of gear ratio i of the acceleration test in
Annex 3.

Lanchor.x = Lwoti, Annex 3

Nanchor,x = NBB,woti,Annex 3

Vanchor,k = VBB,woti,Annex 3

3.2. Slope of the regression line for each gear

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

3.2.1. Calculation of the slope of the regression line for each gear

The linear regression line is calculated using the anchor point and the four

correlated additional measurements.

AA’ KU BB’ (CBT 2 HEDOFEAMEL /NI TE I ffETHRET b0 L
T 5,
AA’ KU BB’ BT 2= VRO AME 2 B L L THRET 25D
ET 5 (naax; NeeA) o

SR U7 I, BRI 3 o 312120 UhE - THRE L, IMNESEITH 2 ff
FTERETDHLDOET D (aworestsi) o

(VAA,Kj; VBB,Kj)

3. FERDIHT

3.1, FEHELOT v —KA LV FOPRE

T A=A ML BRI 3 0N OZEE 1 TORKEE L UL Ly,
BB’ (28T DT A nyoi X OVHLE Vo 22 D2 TUN D,

Lanchor,K - Lwoti,Annex 3
Nanchor,k — 1NBB,woti,Annex 3
Vanchor,k — VBB, woti,Annex 3

3.2. BIEEB DA IR R A
EEATERE R, 32110t Ty P URIEROREB I+ b0 L5,

3.2.1. BZEHBE DR AR DA
BRIZIENFARIE, 7 v I —RA b RO 4 S OBIRER R E W CEHRT 2,




Y3, (nj-n)(L;-L)
5o, (nj-)?

Slopey (in dB(A)/1,000 min™")

With L= %Z?zl Ly and n= %Zle no;

where n; = engine speed measured at line BB'

3.2.2. Slope of the regression line for each gear

The slopey of a particular gear for the further calculation is the derived result of the
calculation in paragraph 3.2.1. rounded to the first decimal place, but not higher
than 5 dB(A)/1,000 min™'.

3.3. Calculation of the linear sound level increase expected for each measurement
The sound level Lasep, for measurement point j and gear « shall be calculated
using the engine speeds measured for each measurement point, using the slope
specified in paragraph 3.2. above to the specific anchor point for each gear ratio.
For ngB «j < Nanchor,c

Lasep «j= Lanchor « (Slopex-Y) * (08B « - Nanchor,) / 1,000

For ngp_«j> Nanchor,

Lasep «j= Lanchor «t (Slopect Y) * (nBB «j - Nanchor,c) / 1,000

Where Y=1

3.4. Samples

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

4. Interpretation of results

Every individual sound measurement shall be evaluated.

The sound level of every specified measurement point shall not exceed the limits

given below:

Y3, (nj-n)(L;-L)

Slopey (in dB(A)/1,000 min™")

251 (nj-m)?
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0BB xj = MNanchor (< 2V TIX

+ (Slopec-Y) X (BB «j- Nanchor) / 1,000
NBB «j - MNanchory (< 2V TIX

Lasep «j= Lanchor « T (Slopect Y) X (08B «j- Nanchork) / 1,000
ZIZITY=1 75,

4. 7
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&£ %,
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Lii<Lasep jt X

With:

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

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

If the measured sound level at a point exceeds the limit, two additional
measurements at the same point shall be carried out to verify the measurement
uncertainty. The vehicle is still in compliance with ASEP, if the average of the
three valid measurements at this specific point fulfils the specification.

5. Reference sound assessment

The reference sound is assessed at a single point in one discrete gear, simulating an
acceleration condition starting with an entry speed at vi, equal to 50 km/h and
assuming an exit speed at vy, equal to 61 km/h. The sound compliance at this point
can either be calculated using the results of paragraph 3.2.2. and the specification
below or be evaluated by direct measurement using the gear as specified below.
5.1. The determination of gear « is as follows:

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

K = 4 for automatic transmission with 6 or more gears.

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

5.2. Determination of reference engine speed nyer «

The reference engine speed, nrr «, shall be calculated using the gear ratio of gear

at the reference speed of vier= 61 km/h.

Ly =
x FLL T D@y

[ E AT & 22 BBV R SUIEE R TE 220 CVT [ EF OS5
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o HALE THIE ST EE VLD BREE (Laser «j +X) &8 2 D56 TIE DA

Lasep kj +x

x=3dB(A)

NS EREET D 72O R — DR T 2 MOBMIELFE/mT2bDLT 5, Z0
FEED LT O 3 [BIOA B 22 E OV IEDRE (Laser i+ ) ZWTZTH G Hi%
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[ E A C X 7o\ BBV X FEE A TE 720 CVT 72 & JRNT U 72 288 E: % F)
ATE WAL, BIGHRHOZESEIE, R 3 ohnis ﬁ%@ﬁ%ﬁién
72BB TOx VAR NEREZ NN TIRET DD LT 5,
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5.3. Calculation of Lyer

Lrer= Lanchor « T Slopex * (Nref « - Nanchor «) / 1,000

Lyt shall be less than or equal to 76 dB(A).

For vehicles fitted with a manual gear box having more than four forward gears
and equipped with an engine developing a rated maximum net power greater than
140 kW (according to Regulation No. 85) and having a maximum-
power/maximum-mass ratio greater than 75, Lrershall be less than or equal to 79
dB(A).

For vehicles fitted with an automatic gear box having more than four forward gears
and equipped with an engine developing a rated maximum net power greater than
140 kW (according to Regulation No. 85) and having a maximum-
power/maximum-mass ratio greater than 75, Lrershall be less than or equal to 78
dB(A).

6. Evaluation of ASEP using the principle of Lurban

6.1. General

This evaluation procedure is an alternative selected by the vehicle manufacturer to
the procedure described in paragraph 3. of this annex and is applicable for all
vehicle technologies. It is the responsibility of the vehicle manufacturer to
determine the correct manner of testing. Unless otherwise specified, all testing and
calculation shall be as specified in Annex 3 to this Regulation.

6.2. Calculation of Luban Asep

From any Ly asep as measured according to this annex, Luran asep shall be
calculated as follows:

(a) Calculate awot_test_asep using acceleration calculation from paragraph 3.1.2.1.2.1.
or 3.1.2.1.2.2. of Annex 3 to this Regulation, as applicable;

(b) Determine the vehicle speed (ves_asep) at BB during the Lot asep test;

5.3. Lees DFHH

Liet= Lanchor « + Slopex X (Nref x = Nanchor «) / 1,000

LelZ 76 dB (A) AT E&ET 26D LT 5,
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(c) Calculate kp asep as follows:

kp asep =1 - (Qurban / @wot_test ASEP)

Test results where awot test_asep are less than aywan shall be disregarded.
(d) Calculate Lurban_measured_asep as follows:

Lurban_measured ASEP =

Lwot_asep - kp asep * (Lwot_asep - L ers)

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

(e) Calculate Lusban normatized as follows:

Lurban_normatized = Lurban_measured ASEP = Lurban

(f) Calculate Luwan asep as follows:

Lurban_asep =

Lurban_normatized = (0.15 * (V_8B_asep - 50))

(g) Compliance with limits:

Luban_asep shall be less than or equal to 3.0 dB(A).

(c) LLFDEY T ke aspp Z 35T 5,

kp asep =1 - (Qurban / @wot_test ASEP)

wot_test ASEP 7> Aurban ATl D55 DFBRAE RIT BT 5 b0 &5,
(d) LA F D38 Y 1T Luban measured aser & 71595

Lurban_measured ASEP =

Lot asep - kp asep X (Lwot_asep - L crs)
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DRz D, DT T 5,

(e) LA DY IZ Lurban normalized 2 T H- 32

Lurban_normatized = Lurban_measured ASEP = Lurban

() AT O3 Y AT Luban aser & 7t 50

Lurban_asep =

Lurban_normatized - (0.15 X (V_BB_asep - 50))
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Annex 7 - Appendix
Statement of Compliance with the Additional Sound Emission Provisions

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

(type with regard to its sound emission pursuant to Regulation No. 51) comply
with the requirements of paragraph 6.2.3. of Regulation No. 51.

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

DIALE: ettt e
Name of authorized representative: ........eccvvecieereeniie et see e

Signature of authorized repreSentative: ........c.cceoeveeriireneeieeee e

Bt B 7+ 6%

FEOREICETIEMRE~DHEEE

(A - A4 (210X297 mm))

(A HRMEES) 13, AR (B E RIS 51 BIchE- 7=
B OFAIEE T L8 OFEE S EHERHE 51 50 6.23.0BFIHET D
Z L EFEAT 5,

(A EhBRERSE) 1, MaLEMm O35 O AENERE Ow Y 72 3 217
B A B o TARGE AT 5,

ot ettt ettt ettt ettt ettt e st eeen e aenone
H B B R 2 O FE A DAL BT 1 oo
H B B R 2 ORI DB 1 oo




