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Regulation (EU) No 540/2014 of the European Parliament and of the
Council of 16 April 2014 on the sound level of motor vehicles and

of replacement silencing systems, and amending Directive 2007/46/
EC and repealing Directive 70/157/EEC (Text with EEA relevance)
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ANNEX II jop'@

METHODS AND INSTRUMENTS FOR MEASURING
THE NOISE MADE BY MOTOR VEHICLES

1. METHODS OF MEASUREMENT QUp&

1.1. The noise made by the vehicle type submitted for EU type-approval shall be measured
by the two methods described in this Annex for the vehicle in motion and for the
vehicle when stationary. In the case of a hybrid electric vehicle where an internal
combustion engine cannot operate when the vehicle is stationary, the emitted noise
shall only be measured in motion.

Vehicles having a technically permissible maximum laden mass exceeding 2800 kg shall be
subjected to an additional measurement of the compressed air noise with the vehicle stationary
in accordance with the specifications of Annex V, if the corresponding brake equipment is part
of the vehicle.

1.2. The values measured in accordance with the tests set out in point 1.1 of this Annex
shall be entered in the test report and on a form conforming to the model contained
in Appendix 2 to Annex I.

2. MEASURING INSTRUMENTS QSB®

2.1. 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). Those 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
shall be made at a time interval not greater than 30 ms (milliseconds).

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

2.2. Compliance with requirements

Compliance of the acoustic measurement instrumentation shall be verified by the existence of
a valid certificate of compliance. A certificate of compliance 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
authorised to perform calibrations traceable to the appropriate standards.

2.3. Calibration of the entire Acoustic Measurement System for measurement
session

At the beginning and at the end of every measurement session, the entire acoustic measurement
system shall be checked by means of a sound calibrator that complies with the requirements
for sound calibrators of precision class 1 as set out in IEC 60942: 2003. Without any further
adjustment the difference between the readings shall be less than or equal to 0,5 dB. If that value
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is exceeded, the results of the measurements obtained after the previous satisfactory check shall
be discarded.

2.4. Instrumentation for speed measurements

The engine speed shall be measured with instrumentation having an accuracy of = 2 % 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.

255. Meteorological instrumentation

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

— temperature measuring device, + 1 °C;

— wind speed-measuring device, + 1,0 m/s;

— barometric pressure measuring device, = 5 hPa;

— a relative humidity measuring device, = 5 %.

3. CONDITIONS OF MEASUREMENT QIR'&
3.1 Test Site and ambient conditions

3.1.1.  The surface of the test track and the dimensions of the test site shall be in accordance
with ISO 10844:2011. 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 himself as not to affect the readings of the
measuring instrument.

3.1.2. 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 shall 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 between
+ 5 °C and + 40 °C.

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

A value representative of temperature, wind speed and direction, relative humidity, and
barometric pressure shall be recorded during the noise measurement interval.

Any noise 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 a 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 noise pressure level shall
be reported.

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

Difference |10 11 12 13 14 15
between
ambient
noise and
noise to be
measured
dB(A)

Correction |0,5 0,4 0,3 0,2 0,1 0,0
dB(A)

3.2. Vehicle

3.2.1.  The vehicle tested shall be representative of vehicles to be put on the market and
selected by the manufacturer in agreement with the technical service, to comply with
the requirements of this Regulation. Measurements shall be made without any trailer,
except in the case of non-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 m; specified in accordance with the
following table:

Vehicle Category Vehicle test mass (my)
M, m¢ = My,
Ny m¢ = Myo
No, N3 m, = 50 kg per kW rated engine power

Extra loading to reach the test mass of the
vehicle shall be placed above the driven rear
axle(s). The extra loading is limited to 75

% of the technically permissible maximum
laden mass allowed for the rear axle. The test
mass shall be achieved with a tolerance of +
5 %.

If the centre of gravity of the extra loading
cannot be aligned with the centre of the rear
axle, the test mass of the vehicle shall not
exceed the sum of the front axle and the rear
axle load in unladen condition plus the extra
loading.

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

M,, M; m¢ = m,, — mass of the crew member (if
applicable)

or, if the tests are carried out on an
incomplete vehicle not having bodywork,
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m, = 50 kg per kW rated engine power
respectively in compliance with conditions
above (see category Ny, N3).

32.2.

At the applicant's request, the vehicle of a category M», M3, N or N3 shall be deemed
representative of its completed type if the tests are carried out on an incomplete vehicle
not having 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 at
a later stage.

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

3.2.3.

3.24.

3.2.5.

3.2.6.

3.2.7.

4,
4.1.
4.1.1.

Tyre rolling sound emissions are laid down in Regulation (EC) No 661/2009. 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 Appendix 2 to Annex I to this
Regulation. 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.

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

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.

If the vehicle is fitted with one or more fans having an automatic actuating mechanism,
this system shall not be interfered with during the measurements.

If the vehicle is equipped with a silencing system containing fibrous materials, the
exhaust system is to be conditioned before the test in accordance with Annex IV.

METHODS OF TESTING Ui
Measurement of noise of vehicles in motion
General test conditions

Two lines, AA' and BB, parallel to line PP' and situated respectively 10 m forward and 10 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.

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'.

4.1.2.

Specific test conditions for vehicles
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4.1.2.1. Vehicles of category M;, M, <3 500 kg, N,

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, it shall be tested 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 that set out in the Table in point 3.2.1.

The test speed vy is 50 km/h = 1 km/h. The test speed shall be reached when the reference
point is at line PP".

4.1.2.1.1.Power to mass ratio index (PMR)
PMR is calculated using the following formula:

PMR = (P,/m;) x 1 000 where P, is measured in kW and m, is measured in kg in accordance
with point 3.2.1 of this Annex.

PMR, with no dimension, is used for the calculation of acceleration.
4.1.2.1.2.Calculation of acceleration
Acceleration calculations are applicable to M, N; and M, < 3 500 kg categories only.

All accelerations are calculated using different speeds of the vehicle on the test track. The
formulae given are used for the calculation of ay,o¢ i, awotj+1 and Ayt est- 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' (vgg'). The method used for
calculating 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 (Iyep) is
considered differently in the formula below. If the reference point is in the front of the vehicle,
then 1 = l,q, mid: 1 =1/2 1, and rear: 1 = 0.

4.1.2.1.2.The calculation procedure for vehicles with manual transmission, automatic
transmission, adaptive transmissions and continuous variable transmissions (CVTs)
tested with locked gear ratios is as follows:

Awor test = (VBBY3,6)” — (Vaa/3,6)2)/(2*(20+1))

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

Pre-acceleration may be used. The point of depressing the accelerator before line AA' shall be
reported in the test report.

4.1.2.1.2.The calculation procedure for vehicles with automatic transmissions, adaptive
transmissions and CVTs tested with non-locked gear ratios is as follows:

awot test Used in the determination of gear selection shall be the average of the four ay s, i during
each valid measurement run.
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Where devices or measures described in point 4.1.2.1.4.2 can be used to control transmission
operation for the purpose of achieving test requirements, a5t Shall be calculated using the
following formula:

Aot test = (VBBY3,6)* — (Vaa/3,6)2)/(2*(20+1))
Pre-acceleration may be used:

Where devices or measures described in point 4.1.2.1.4.2 are not used, a5t Shall be calculated
using the following formula:

Aot testpp-B = (VBB/3,6)” — (vpp/3,6)2)/(2%(10+1))
Awot_test PP-BB : acceleration between point PP and BB
Pre-acceleration shall not be used.

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

4.1.2.1.2.Farget acceleration

The target acceleration a 4, defines the typical acceleration in urban traffic and is derived from
statistical investigations. It is a function depending on the PMR of a vehicle.

The target acceleration a ., shall be calculated using the following formula:
a yrban = 0,63 * logio (PMR) — 0,09
4.1.2.1.2.Reference acceleration

The reference acceleration ay, ot defines the required acceleration during the acceleration test
on the test track. It is a function depending on the PMR of a vehicle. That function is different
for specific vehicle categories.

The reference acceleration a, rer shall be calculated using the following formula:
a wotref = 1,99 * logjo (PMR) —1,41 for PMR > 25
a wot ref = @ urban = 0,63 * logo (PMR) — 0,09 for PMR < 25

4.1.2.1.3.Partial power factor kp

The partial power factor kp (see point 4.1.3.1) 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 Nj.

In cases other than a single gear test, a o rer shall be used instead of a ot est (S€€ point 4.1.3.1).

4.1.2.1.4.Gear ratio selection

The selection of gear ratios for the test depends on their specific acceleration potential a,, under
full throttle condition, in accordance with the reference acceleration ay ref required for the full
throttle acceleration test.

Some vehicles may have different software programs or modes for the transmission (e.g. sporty,
winter, adaptive). Where the vehicle has different modes 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 closest to a vt rof-
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4.1.2.1.4.Vehicles with manual transmissions, 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 % of the
reference acceleration ayor ref, N0t exceeding 2,0 m/sz, 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 an acceleration 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 ayt rer is calculated by:

k= (a wot ref —a wot (i+1))/(a wot (i) — @ wot (i+1))

(©) if the acceleration value of gear ratio i exceeds 2,0 m/sz, the first gear ratio that

gives an acceleration below 2,0 m/s* shall be used unless gear ratio i + 1 provides an
acceleration less than ay,,. In this case, two gears, i and i + 1 shall be used, including

the gear i with the acceleration exceeding 2,0 m/s”. In other cases, no other gear shall be
used. The achieved acceleration a5t during the test shall be used for the calculation
of the partial power factor kp instead of ayot ref.

(d) if the vehicle has a transmission in which there is only one selection for the gear ratio,
the acceleration test shall be carried out in this vehicle gear selection. The achieved
acceleration is then used for the calculation of the partial power factor kp instead of

Awot ref-

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

4.1.2.1.4.%ehicles 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 ay, (o5t Shall be calculated as defined in point 4.1.2.1.2.2.

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 shall be 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 at the specified test condition in urban traffic.

The achieved acceleration a5t Shall be greater or equal to aypan.

If possible, the manufacturer shall take measures to avoid an acceleration value ay,o st greater
than 2,0 m/s’.

The achieved acceleration a ot test Shall then be used for the calculation of the partial power
factor k,, (see point 4.1.2.1.3) instead ayot ref-

4.1.2.1.5. Acceleration test [HORE
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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 the test report. The technical service shall have the possibility of pre-testing.

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.

4.1.2.1.6.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.

4.1.2.2. Vehicles of categories M, > 3 500 kg, M3, N,, 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 not be taken into consideration when assessing 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
set out in the table set out in point 3.2.1.

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

When the reference point passes line BB', the engine speed ngp shall be between 70 % and 74
% of speed S, at which the engine develops its rated maximum 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, Nj:

When the reference point passes line BB', the engine speed ngp' shall be between 85 % and 89
% of speed S, at which the engine develops its rated maximum 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.

4.1.2.2.1.Gear ratio selection
4.1.2.2.1.Mehicles with manual transmissions

Stable acceleration conditions shall be ensured. The gear choice shall be determined by the
target conditions. If the difference in speed exceeds the given tolerance, then two gears shall be
tested, one above and one below the target speed.

If more than one gear fulfils the target conditions, the gear which is closest to 35 km/h shall be
used. If no gear fulfils the target condition for v, two gears shall be tested, one above and one
below vi. The target engine speed shall be reached under all conditions.
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A stable acceleration condition shall be ensured. If a stable acceleration cannot be ensured in
a gear, that gear shall be disregarded.

4.1.2.2.1.%ehicles with automatic transmissions, adaptive transmissions and CVTs

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 shall not be permitted. A gear shifting to a gear ratio which is not used in
urban traffic, at the specified test condition, shall be avoided. Therefore, it shall be permitted to
establish and use electronic or mechanical devices to prevent a downshift to a gear ratio which
is typically not used at the specified test condition in urban traffic.

If the vehicle includes a transmission design, which provides only a single gear selection (drive),
which limits engine speed during the test, the vehicle shall be tested using only a target vehicle
speed. If the vehicle uses an engine and transmission combination that does not comply with the
requirements set out in point 4.1.2.2.1.1, the vehicle shall be tested using only the target vehicle
speed. The target vehicle speed (vgp') for the test is = 35 km/h £ Skm/h. A gear change to a
higher range and a lower acceleration is allowed after the reference point of the vehicle passes
line PP'. Two tests shall be performed, one with the end speed of vt = vgg' + 5 km/h, and one
with the end speed of vt = vgg — 5 km/h. The reported sound level shall be the result of the
test with the highest engine speed obtained during the test from AA' to BB'.

4.1.2.2.2. Acceleration test [HORE

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 depressed until the rear of the vehicle passes BB', but the reference
point shall be at least 5 m behind BB'. The accelerator control shall then be released.

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.

4.1.3.  Interpretation of results

The maximum A-weighted sound pressure level indicated during each passage of the vehicle
between the two lines AA' and BB' shall be noted. If a noise 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 point 3.1), 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 ay,y test Shall be noted to the second digit after the decimal place.
4.1.3.1. Vehicles of categories M, Ny and M, <3 500 kg

The calculated values for the acceleration test and the constant speed test are given by:
Lot rep = Lwot (i+1) T kK * (Lwot) — Lwot (i+1))
Lcrs rep Lcrs(i+1) +k* (Lcrs i) — Lcrs (i+1))

Where k = (ayot ref — awot (i+1))/(@wot (i) — 8wot (i+1))
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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 Lyt rep and Leg rep. The equation is:
Lurban = Lwot rep — kP * (Lwot rep — Lcrs rep)

The weighting factor kp gives the partial power factor for urban driving. In cases other than a
single gear test kp is calculated by:

kp=1- (aurban/ Awot ref)

If only one gear was specified for the test kp is given by:

kp = 1 — (aurban/@wot test)

In cases where ay test 1S l€ss than a,pan:

kp=0

4.1.3.2. Vehicles of categories M, > 3 500 kg, M3, N,, N3

When one gear is tested, the final result shall be equal to the intermediate result. When two
gears are tested the arithmetic mean of the intermediate results shall be calculated.

4.2. Measurement of noise emitted by stationary vehicles
4.2.1.  Sound level in the vicinity of vehicles

The measurement results shall be entered into the test report referred to in the Addendum to
Appendix 2 to Annex .

4.2.2.  Acoustic measurements

A precision sound level meter, or equivalent measuring system, as defined in point 2.1 shall be
used for the measurements

4.2.3.  Test site — local conditions as referred to in Figures 2 and 3a to 3d of the Appendix.

4.2.3.1. 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 noise
source. The meter observer shall be positioned so as not to influence the meter reading.

4.2.4. Disturbance sound 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
point 2.1).

4.2.5.  Measuring method
4.2.5.1. 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 point 4.2.5.3.2.1.

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

4.2.5.2. Positioning and preparation of the vehicle
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The vehicle shall be located in the centre part of the test area with the gear selector in the
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 a fan or fans 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.

4.2.5.3. Measuring of noise in proximity to the exhaust as referred to in Figure 2 and Figures
3a to 3d of the Appendix.

4.2.5.3.1.Positions of the microphone

4.2.5.3.1.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 Figures 3a to 3d of the Appendix,
and at an angle of 45°(+ 5°) to 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 toward 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 farthest from the engine.

4.2.5.3.1.For vehicles having an exhaust provided with outlets spaced more than 0,3 m apart,
measurements shall be made for each outlet. The highest level shall be recorded.

4.2.5.3.1.3n 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, only one measurement shall be
made; 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 the highest above
the ground.

4.2.5.3.1.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.

4.2.5.3.1.For exhaust outlets located under the vehicle body, the microphone 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. If it is not physically possible, the
angularity requirement in point 4.2.5.3.1.1 need not be met.

4.2.5.3.1.&xamples of the position of the microphone, depending on the location of the exhaust
pipe, are given in Figures 3a-3d of the Appendix.

4.2.5.3.2.0perating conditions of the engine
4.2.5.3.2.Target engine speed

75 % of the engine speed S for vehicles with a rated engine speed < 5 000 min™
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3 750 min™ for vehicles with a rated engine speed above 5 000 min™ and below 7
500 min™'

50 % of the engine speed S for vehicles with a rated engine speed > 7 500 min.

If the vehicle cannot reach such engine speed, the target engine speed shall be 5 % below the
maximum possible engine speed for that stationary test.

4.2.5.3.2 Test procedure

The engine speed shall be gradually increased from idle to the target engine speed, not exceeding
a tolerance band of & 3 % of the target engine speed, and held constant. Then the throttle control
shall be rapidly released and the engine speed shall return to idle. The sound level shall be
measured during a period of operation consisting of 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 place, shall be taken
as the test value.

4.2.5.3.2.Fest 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 % for at least 1 second.

4.2.6. 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 (taking into account the specifications of the test site as referred to in point
3.1), 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,
shall constitute the final result.

5. Noise from hybrid electric vehicles 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).

5.1. In order to facilitate in-use compliance testing of hybrid electric 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 point 4.1 of Annex II 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 Ly,
) (if switch is fitted).

(©) pre-acceleration length Ips in m;

(d) average vehicle speed in km/h at the beginning of the full throttle acceleration for tests
in gear (i); and

(e) sound pressure level Ly i) 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.
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5.2. The in-use compliance reference data shall be entered in the EU type-approval
certificate as specified in point 2.3 of the Addendum to Appendix 2 to Annex I.
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(1) Given that the tyre contribution for overall sound emission is significant, regard must be had for
existing regulatory provisions concerning tyre/road sound emissions. Traction tyres, snow tyres and
special-use tyres as defined in paragraph 2 of UNECE Regulation No 117 shall be excluded during
type-approval and conformity of production measurements at the request of the manufacturer in
accordance with UNECE Regulation No 117 (OJ L 307, 23.11.2011, p. 3).
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