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1.

2.

3.

Uniform provisions concerning the approval of Quiet Road Transport Vehicles
with regard to their reduced audibility <QRTV> Test Data Record Form

Manual Automatic
( )

Type of transmission (number of gears)

Chassis No.

 / 

Tested by

Test vehicle

Test site

Remarks

Weight

Manufacturer Type

Vehicle length / width

Tyre size

Mass of running order

Equipment

Sound level Meter

Test mass

Test equipments and test conditions

Curb mass [kg]

Axle 3Total Axle 1 Axle 2

 / 

Test date Expiry date

[mm]

Tyre pressure

Wind speed Temperature Humidity

Test facility Outdoor

ISO 26101 : 2012

Speed sensor

Meteorological condtions

Sereal number

Weather Wind direction

Test date

Indoor

Engine (motor) type

Rated maximum net power/Rated engine speed

Type of the AVAS

[kW/min
-1

]

[kg]

[kg]



Test results
6.

Specifications Judgment
6.1.

General specifications
For the purpose of this Regulation, the vehicle shall fulfil the following
requirements.

6.2.
3

0km/h 20km/h
AVAS

6.2.8. 2a 2b AVAS
AVAS 2a

AVAS

AVAS

AVAS 2a
3dB(A) 6.2.8. 3 1/3

165
2b

AVAS

Acoustics characteristics
The sound emitted by the vehicle type submitted for approval shall be measured
by the methods described in Annex 3 to this Regulation.
The specifications of this Regulation are applicable in forward and reverse driving
condition for the mandatory speed range of greater than 0 km/h up to and
inclusive 20 km/h. Operation of an AVAS is permitted at vehicle speeds outside
the mandatory speed range, the maximum sound pressure levels for the AVAS
sound specified in this Regulation in Table 2a and Table 2b of paragraph 6.2.8.
apply. An AVAS sound is only allowed in forward driving direction of the vehicle in
the speed range mentioned in Table 2a and for all speeds in reverse direction.

AVAS characteristics beside the tested vehicle speeds during type approval can be
declared either by manufacturer declaration in Annex or by additional tests.
These tests shall be agreed between the manufacturer and the type approval
authority.
AVAS may be operational independent of the operation of an internal combustion
engine inside or outside the mandatory speed range.
If a vehicle that is not equipped with an AVAS fulfils the minimum overall levels as
specified in Table 2a below with a margin of +3 dB(A) by its natural sound, the
specification for one-third octave bands as specified in paragraph 6.2.8. Table 3
and the frequency shift as specified in paragraph 6.2.3. do not apply.
If a vehicle in scope of UN Regulation No. 165 is equipped with an audible reverse
warning system, providing an audible signal that exceeds the minimum overall
levels as specified in Table 2b of this regulation, the audible reverse warning signal
is deemed to fulfil this regulation in reverse driving, without the sound from an
AVAS.



6.2.1.

Constant speed tests for forward driving
6.2.1.1.1. 10km/h 20km/h 6.2.8. 2a

The test speeds for approval tests are 10 km/h and 20 km/h. Compliance with
other speeds covered by Table 2a of paragraph 6.2.8. shall be given by a

6.2.1.1.2. 3 3.3.2.

- 6.2.8. 2a

- 6.2.8. 3 1/3 2

- 6.2.8. 3

When tested under the conditions of Annex 3 paragraph 3.3.2., the vehicle shall
emit a sound

- That has a minimum overall sound pressure level for the specified speed range
according to Table 2a of paragraph 6.2.8.;

- That has at least two of the one-third octave bands according to Table 3 of
paragraph 6.2.8. At least one of these bands shall be below or within the 1,600 Hz
one-third octave band;

- With minimum sound pressure levels in the chosen bands for the applicable test
speeds according to Table 3 of paragraph 6.2.8.;

6.2.1.1.3. 3 3.3.2. ICE
10

Yes  No

If after a vehicle is tested in accordance with Annex 3 paragraph 3.3.2., for ten
consecutive times within a series of measurements without recording a valid
measurement because the vehicle's ICE remains active or restarts and interferes
with the measurements, the vehicle is exempted from this particular test.

6.2.2.

Reversing test
6.2.2.1. 3 3.3.3. 6.2.8. 2b

6.2.8. 2b
See

appendix 1

When tested under the conditions of Annex 3 paragraph 3.3.3. the vehicle must
emit a sound that has a minimum overall sound pressure level according to Table
2b of paragraph 6.2.8. Compliance with other speeds covered by Table 2b of

6.2.2.1.1. 3 3.3.3
10

Yes  No

If after a vehicle is tested in accordance with Annex 3, paragraph 3.3.3., for ten
consecutive times within a series of measurements without recording a valid
measurement because the vehicle's ICE remains active or restarts and interferes
with the measurements, the vehicle is exempted from this particular test.

6.2.3.
Frequency shift to signify acceleration and deceleration

6.2.3.1.1.

The intention of frequency shift is to acoustically inform road users about the
change in vehicle speed.

See
appendix 1
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6.2.3.1.2. 附則3、4.項の条件下で試験したとき、車両が発する6.2.8.項に規定された周波数
範囲内のトーンのうちの少なくとも1つは、前進時、5km/h以上かつ20km/h以下の
速度範囲において平均して少なくとも1km/h当たり0.8％の比率で、個々の各ギア
比の速度に比例して変動するものとする。2つ以上の周波数が変化する場合に
は、1つの周波数変化率のみが本要件を満たせばよい。

See
appendix 2

When tested under the conditions of Annex 3 paragraph 4, at least one tone
within the frequency range as specified in paragraph 6.2.8. emitted by the vehicle
shall vary proportionally with speed within each individual gear ratio by an
average of at least 0.8 % per 1 km/h in the speed range from 5 km/h to 20 km/h
inclusive when driving in forward direction. In case more than one frequency is
shifted, only one frequency shift needs to fulfil the requirements.

6.2.4. 停止状態の車両音 Pass  Fail
停止状態のAVASの音は、6.2.8.項の表2aおよび表2bに概略された仕様に適合す
るものとする。
車両は、停止状態にあり、かつ推進システムが作動しているときに限り
AVASの音を発してもよい、そして：

- オートマチックトランスミッションの車両の場合、車両の変速位置は、
パーキング以外のいずれかのギア位置にする、または

- マニュアルトランスミッションの車両の場合、車両の駐車ブレーキを解除
する。
車両が停止状態にあり、かつ変速位置が後退走行位置にあるときは、AVASの音
は義務付けられる。
Sound of the vehicle in standstill condition
An AVAS sound in standstill condition shall be in compliance with the
specifications outlined in paragraph 6.2.8, Tables 2a and 2b.
The vehicle may emit an AVAS sound only when it is in standstill condition and
the propulsion system is activated and:

- in case of a vehicle with an automatic transmission, the vehicle's gear selector is
any gear position other than Park; or

- in case of a vehicle with a manual transmission, the vehicle's parking brake is
released.
When the vehicle is in standstill condition and the gear selector is in reverse
driving position, an AVAS sound is mandatory.

6.2.5. 運転者による選択が可能なAVASの音 Yes  No
自動車製作者等は、運転者が選択できる代替音を定めてもよい。これらの音はそ
れぞれ、6.2.1.項から6.2.4.項の規定に適合し、認可されるものとする。

Pass  Fail

附則3、3.2.3.項に関して、型式認可中の試験対象外の音モードの6.2.8.項の表2a
および表2bへの適合は、自動車製作者等の申告によって確認するものとする（附
則4）。
Driver selectable AVAS sounds
The vehicle manufacturer may define alternative sounds which can be selected by
the driver; each of these sounds shall be in compliance and approved with the
provisions in paragraphs 6.2.1. to 6.2.4.
The compliance with paragraph 6.2.8., Tables 2a and 2b of non-tested sound
modes during type approval in respect to Annex 3, paragraph 3.2.3. shall be
confirmed by the manufacturer declaration (Annex 4).



6.2.6.

AVAS AVAS

6.2.1. 6.2.8.

3 3.2.3 6.2.8.

AVAS AVAS 6.2.8.

AVAS Sound Level Variation
If fitted, an AVAS may operate at different sound levels either automatically
managed by the control unit or manually selected by the driver. Each selected
sound level shall be in compliance with the specifications outlined in paragraphs

The compliance with paragraph 6.2.8., Tables 2a and 2b of non-tested sound
modes during type approval in respect to Annex 3, paragraph 3.2.3. shall be

All combinations of AVAS sound level variations and AVAS sound shall fulfil the
requirements of paragraph 6.2.8., Table 2a, Table 2b and Table 3.

6.2.7.

6.2. 2

2.8.

In the mandatory speed range as defined in the second sentence of paragraph 6.2.
the AVAS sound shall always be emitted.
Any pause function as defined in paragraph 2.8. shall be allowed only outside the
mandatory speed range.

6.2.8.
3 3.3.2. AVAS 2a

3

AVAS 75 dB(A) AVAS

Specifications on minimum and maximum sound level for AVAS sound
When tested under the conditions of Annex 3 paragraph 3.3.2, a vehicle which is
equipped with an AVAS shall fulfil the requirements of Table 2a, Table 2b and
Table 3.
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 was
carried out, shall not deviate from the test result in a significant manner.
In the speed range of Table 2a and Table 2b and when tested under the conditions
of Annex 3 paragraph 3.3.2., a vehicle which is equipped with an AVAS, shall not
emit an AVAS overall sound level of more than 75 dB(A), if driving in forward
direction. This test can be stated by manufacturer declaration.
During measurement in reverse the maximum level requirement in the frontline of
the vehicle for forward driving has to be fulfilled in addition. This can be stated by
manufacturer declaration.
The sound levels measured and reported shall be mathematically rounded to the
nearest integer value.



Table 2a
 (e.g., "D")

Table 2b
 (e.g., "R")

Table 3 1/3rd Octave-Bands Minimum Sound Level Requirements in dB(A)

Reverse Driving

(e.g., "R")

0 Standstill x 69 x

0 < v < 6 75

6 75

75

Explanation for Table 2a and Table 2b

##

##

-

x

Vehicle-Speed v

in km/h

Vehicle movement blocked
Reverse Driving

Vehicle movement blocked

No required sound pressure level for AVAS sound

No AVAS sound allowed

Tests have to be done during type approval and reported inside the Test Report

Compliance with the regulation by manufacturer declaration



Annex 3 Methods and instruments for measuring the sound made by motor vehicles Judgment
1.

Instrumentation
1.1.

Instruments for acoustic measurement
1.1.1.

)
IEC 61672-1:2013

IEC 2017 1

IEC 61672-1 2013 F
A A

30ms

IEC 61672-1:2013

IEC 61672-3:2013 1

1/3 IEC 61260-1

16

General
The apparatus used for measuring the sound pressure level shall be a 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 61672-1:2013.
The entire measurement system shall be checked by means of a sound calibrator
that fulfils the requirements of Class 1 sound calibrators in accordance with IEC

Measurements shall be carried out using the time weighting "F" of the acoustic
measurement instrument and the "A" frequency weighting also described in IEC
61672-1:2013. 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.
When no general statement or conclusion can be made about conformance of the
sound level meter model to the full specifications of IEC 61672-1:2013, the
apparatus used for measuring the sound pressure level shall be a sound level
meter or equivalent measurement system meeting the conformity requirements of
Class 1 instruments as described in IEC 61672-3:2013.
When measurements are carried out for one-third octaves, the instrumentation

When measurements are carried out for frequency shift, the digital sound
recording system shall have at least a 16-bit quantization. The sampling rate and
the dynamic range shall be appropriate to the signal of interest.
The instruments shall be maintained and calibrated in accordance with the
instructions of the instrument manufacturer.

Test results



1.1.2.
1.1.1.

0.5dB

1.1.2.

2 1 IEC 61672-3:2013

Calibration
At the beginning of every measurement session, the entire acoustic measurement
system shall be checked and adjusted by means of a sound calibrator as described
in 1.1.1. At the end of every measurement session, the entire acoustic
measurement system shall be checked by means of a sound calibrator as
described in 1.1.1.
Without any further adjustment, the difference between the readings at the
beginning and the end 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.
The checking and adjustment described in 1.1.2 does not invalidate the
compliance of IEC 61672-1:2013 described in 1.1.3. for the purpose of this
regulation.
A bi-yearly IEC 61672-3:2013 calibration permits the use of a daily sensitivity
check and adjustment.

1.1.3.
IEC 2017 1 1

IEC 61672-3 2013 2 1

Compliance with requirements
Compliance of the sound calibrator with the requirements of IEC
shall be verified once a year. Compliance of the instrumentation system with the
requirements of IEC 61672-3:2013 shall be verified at least every 2 years. All
compliance testing shall be conducted by a laboratory which is authorized to
perform calibrations traceable to the appropriate standards.

1.2.
( )

Instrumentation for speed measurements
The road speed of the vehicle shall be measured with instruments meeting
specification limits of at least 0,5 km/h when using continuous measuring
devices.

1.3.

-
-
-
-

Meteorological instrumentation
The meteorological instrumentation used to monitor the environmental conditions
during the test shall meet the specifications of:

-
-
-
-



2.
Acoustic environment, meteorological conditions, and background noise

2.1.
Test site

2.1.1.

General
The specifications for the test site provide the necessary acoustic environment to
carry out the vehicle tests documented in this regulation. Outdoor and indoor
test environments that meet the specifications of this regulation provide
equivalent acoustic environments and produce results that are equally valid.

2.1.2.
ISO

(a)
(b)
(c)

50m

Outdoor testing
For the measurement of vehicles in motion, the test track construction and

For the measurement of vehicles at a standstill, the test area shall be either:
(a)
(b) Other dense asphalt; or
(c) Dense concrete.

The test site shall be substantially level.
Within a radius of 50 m around the centre of the track, the space shall be free of
large reflecting objects such as fences, rocks, bridges or buildings. The test track
and the surface of the site shall be dry and free from absorbing materials such as
powdery snow, or loose debris.
In the vicinity of the microphones, there shall be no obstacle that could influence
the acoustic 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. Microphones shall be located as specified in Figures 1 of the
Appendix to this annex.



2.1.3.

AVAS

-
-
-
- 3

-
- 1/3

(ISO 26101 2012
)

2

Indoor hemi anechoic or anechoic testing
This paragraph specifies conditions applicable when testing a vehicle, either
operating as it would on the road with all systems operational, or operating in a
mode where only the AVAS is operational.
The test facility shall meet requirements of ISO 26101:2021 with the following
qualification criteria and measurement requirements appropriate to this test
method.
Space to be deemed hemi anechoic shall be defined as shown in Figure 3 of the
Appendix to this annex. For qualifying the hemi acoustic space, the following
evaluation shall be conducted:

- Sound source location shall be place on the floor in middle of the space deemed
to be anechoic;

- Sound source shall provide a broadband input for measurement;
-
- Microphone locations for evaluation shall be on a line from the source location to

each position of microphones used for measurement in this Regulation as shown in
Figure 3. This is commonly referred to as the microphone transverse;

- A minimum of 10 points shall be used for evaluation on the microphone transverse
line;

- The one third octave bands used to establish hemi anechoic qualification shall
be defined to cover the spectral range of interest.
The test facility shall have a cut-off frequency, as defined in ISO 26101:.2012,
lower than the lowest frequency of interest. The lowest frequency of interest is
the frequency below which there is no signal content relevant to the measurement
of sound emission for the vehicle under test.
In the vicinity of the microphones, there shall be no obstacle that could influence
the acoustic 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. Microphones shall be located as specified in Figures 2 of the
Appendix to this annex.



2.2. 
Meteorological conditions

2.2.1.

5m/s

For outdoor facilities
Metrological conditions are specified to provide a range of normal operating
temperatures and to prevent abnormal readings due to extreme environmental
conditions.
The meteorological instrumentation shall deliver data representative for the test
site and shall be positioned adjacent to the test area at a height representative of
the height of the measuring microphone.
A value representative of temperature, relative humidity, and barometric pressure
shall be recorded during the measurement interval.
The measurements shall be made when the ambient air temperature is within the

The ambient temperature may of necessity be restricted to a narrower
temperature range such that all key vehicle functionalities that can reduce vehicle
noise emissions (e.g. start/stop, hybrid propulsion, battery propulsion, fuel-cell
stack operation) are enabled according to manufacturer's specifications.
The tests shall not be carried out if the wind speed, including gusts, at
microphone height exceeds 5 m/s, during the measurement interval.

2.2.2.

For indoor facilities
Meteorological conditions are specified to provide a range of normal operating
temperatures and to prevent abnormal readings due to extreme environmental
conditions.
The meteorological instrumentation shall deliver data representative for the test
site and values of temperature, relative humidity, and barometric pressure shall
be recorded during the measurement interval.
The measurements shall be made when the ambient air temperature is within the

The ambient temperature may of necessity be restricted to a narrower
temperature range such that all key vehicle functionalities that can reduce vehicle
noise emissions (e.g. start/stop, hybrid propulsion, battery propulsion, fuel-cell
stack operation) are enabled according to manufacturer's specifications.



2.3. 
Background noise

2.3.1.
10 10

10

( )
10 A

bgn

bgn

1/3 1/3

bgn BAND

Measurement criteria for A-weighted sound pressure level
The background, or ambient noise, shall be measured for a duration of at least 10
seconds. A 10 second sample taken from these measurements shall be used to
calculate the reported background noise, ensuring the 10 seconds sample
selected is representative of the background noise in absence of any transient
disturbance. The measurements shall be made with the same microphones and
microphone locations used during the test.
When testing in an indoor facility, the noise emitted by the roller-bench, chassis
dynamometer or other test facility equipment, without the vehicle installed or
present, inclusive of the noise caused by air handling of the facility and vehicle
cooling, shall be reported as the background noise.
The overall sound pressure level of the background shall be reported as the
largest overall sound pressure level from all microphones, Lbgn.
The one-third octave sound pressure level of the background shall be reported as
the maximum one-third octave sound pressure level from all microphones in each
individual one-third octave band, Lbgn BAND.
Report one-third octave bands as specified in paragraph 6.2.8., Table 3.
As an aid for measurement and reporting of background noises see flowchart in

2.3.2.
A AVAS

Vehicle A-weighted sound pressure level background noise requirements
The A-weighted overall sound pressure level of the background noise shall be at
least 6 dB below the measurement of the vehicle or AVAS subjected to testing.
If a sound peak obviously out of character with the general sound pressure level is
observed, that measurement shall be discarded.

2.3.3.
1/3 1/3

(2.3.1. ) 1/3

1/3

Background noise requirements when analysing in one-third-octave bands
When analysing one-third-octaves according to this regulation, the level of
background noise in each one-third-octave of interest, analysed according to
paragraph 2.3.1, shall be at least 6 dB below the measurement of the vehicle or
AVAS under test in each one-third-octave band of interest.
As an aid for background noise requirements when analysing in one-third- octave
bands see flowchart in Figure 5 of the Appendix to this annex.



3.
Test procedures for vehicle sound level

3.1.
1 2

CC'

1.2m 0.02m
1.6 m 0.02 m m 0.02 m 1.2 m 0.02

m 1.0 m 0.02 m 0.8 m 0.02 m IEC
61672-1:2013 CC'

i i

(B) (C) (D)

Microphone positions
The distance from the microphone positions on the microphone line to the
perpendicular reference line CC' as specified in Figure 1 and 2 of the Appendix to

The microphones shall be located 1,2 m 0,02 m above the ground level. In
case of a 5 microphone array, the microphones shall be located 1,6 m 0,02 m,

m 0,02 m, 1,2 m 0,02 m, 1,0 m 0,02 m, 0,8 m 0,02 m above the
ground level. The reference direction for free field conditions as specified in IEC
61672- 1:2013 shall be horizontal and directed perpendicularly towards the path
of the vehicle line CC'. Table 1 provides definitions of MicLefti and MicRighti .

In case of measurement Method (B), (C) and (D) the microphones have to be
located on the front and rear plane of the vehicle (see Figure 2a and 2b).

3.2.
Conditions of the vehicle

3.2.1.

HEV FCHV

General conditions
The vehicle shall be representative of vehicles to be put on the market as
specified by the manufacturer in agreement with the technical service to fulfil the
requirements of this Regulation.
Measurements shall be made without any trailer, except in the case of non-
separable vehicles.
In the case of HEVs/FCHVs, the test shall be carried out in the most energy
efficient mode so to avoid the restart of the ICE, e.g. all audio-, entertainment-,
communication- and navigation-systems shall be switched off.
Before the measurements are started, the vehicle shall be brought to its normal
operating conditions.

3.2.2.

Battery state of charge
If so equipped, propulsion batteries shall have a state-of-charge sufficiently high
to enable all key functionalities according to the manufacturer's specifications.

batteries shall be within their component-temperature window to
enable all key functionalities that could reduce vehicle sound emissions. Any
other type of rechargeable energy storage system shall be ready to operate during
the test.



3.2.3. Yes  No

3.3.
1/3

1/3

Multi-mode operation
If the vehicle is equipped with multiple driver selectable operating modes, the
mode which provides the lowest sound emission during the test conditions of
paragraph 3.3. shall be selected. The lowest sound emission shall include both the
overall sound pressure level and the minimum of all one-third octave bands of
interest.
When the vehicle provides multiple operating modes that are automatically
selected by the vehicle, it is the responsibility of the manufacturer to determine
the correct manner of testing to achieve the minimum sound emission.
In cases where it is not possible to determine the vehicle operating mode
providing the lowest sound emission, all modes shall be tested and the mode
giving the lowest test result shall be used to report the vehicle sound emission in
accordance with this regulation.

Determination of lowest sound emission will likely require testing of all operating
modes to confirm that the one-third octave spectra is the lowest for each and
every band of interest at both left and right microphone locations.

Test mass of vehicle
Measurements shall be made on vehicles at mass in running order with an

3.2.5.

Tyre selection and condition
The tyres fitted to the vehicle during testing are selected by the vehicle
manufacturer, and shall correspond to one of the tyre sizes and types designated
for the vehicle by the vehicle manufacturer.
The tyres shall be inflated to the pressure recommended by the vehicle
manufacturer for the test mass of the vehicle.

3.3. 
Operating conditions

3.3.1.

General
For each operating condition, the vehicle can be tested either indoor or outdoor.
For constant speed and reversing tests the vehicle may be tested either in motion
or in simulated operating condition. For simulated vehicle operation, signals shall
be applied to the vehicle to simulate actual in-use operation.
If the vehicle is equipped with an internal combustion engine, it shall be turned
off.

3.3.2.
AVAS

Constant speed tests



These tests are conducted with the vehicle in forward motion or with the vehicle
speed simulated by an external signal to the AVAS with the vehicle in standstill
condition.
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3.3.2.1. 前進定速試験 Pass  Fail
方法（A):屋外施設で試験する車両の場合、車両の中心線は、全試験区間中、定
速vtestで可能な限り線CC'の近くを通るものとする。本附則の付録、図1aに示すと

おり、車両前端面が試験開始時に線AA'を通過するものとし、車両後端面が試験
終了時に線BB'を通過するものとする。牽引車両から容易に分離できないトレー
ラーは、線BB'の通過を考慮する際には無視するものとする。

方法（C):屋内施設で試験する車両は、本附則の付録、図2aに示すとおり、車両前
端面が線PP'上にあるように配置するものとする。車両は、一定の試験速度vtestを

少なくとも5秒間は維持するものとする。

10km/hの定速試験の場合、試験速度vtestは10km/h + 2km/hとする。測定値は、

公称速度10 km/hについて有効である。

20km/hの定速試験の場合、試験速度vtestは20km/h +2 km/hとする。測定値は、

公称速度20 km/hについて有効である。

自動変速機搭載車の場合、変速位置は、自動車製作者等が通常運転と規定した
位置とする。
手動変速機搭載車の場合、変速位置は、一定のエンジン回転数で目標車速が達
成できる最も高いギア位置とする。
Constant speed tests in forward motion
Method (A) : For a vehicle tested in an outdoor facility, the path of the centreline
of the vehicle shall follow line CC' as closely as possible with constant speed vtest

throughout the entire test. The front plane of the vehicle shall pass from the line
AA' at the start of the test and the rear plane of the vehicle shall pass from the
line BB' at the end of the test, as shown in Figure 1a of the Appendix to this
annex. Any trailer, which is not readily separable from the towing vehicle, shall be
ignored when considering the crossing of the line BB'.

Method (C): For a A vehicle tested in an indoor facility, shall be located with the
front plane of the vehicle on the PP' line as shown in Figure 2a of the Appendix
to this annex. The vehicle shall maintain a constant test speed, vtest for at least 5

seconds.

For constant speed test condition of 10 km/h, the test speed vtest shall be 10

km/h + 2 km/h. The measured values are valid for the nominal speed of 10 km/h.

For constant speed test condition of 20 km/h, the test speed vtest shall be 20

km/h + 2 km/h. The measured values are valid for the nominal speed of 20 km/h.

For automatic transmission vehicles, the gear selector shall be placed as specified
by the manufacturer for normal driving.
For manual transmission vehicles, the gear selector shall be placed in the highest
gear which can achieve the target vehicle speed with constant engine speed.

3.3.2.2. 停止状態の車両のAVASへの外部信号を用いた模擬定速試験 Pass  Fail
方法（B)または（D):屋内または屋外の施設で試験する車両は、本附則の付録、図
2bに示すとおり、車両前端面が線PP'上にあるように配置するものとする。車両は、
一定の模擬試験速度vtestを少なくとも5秒間は維持するものとする。

10km/hの定速試験の場合、模擬試験速度Vtestは、10km/h+1.0km/hとする。

20km/hの定速試験の場合、模擬試験速度Vtestは、20km/h+1.0km/hとする。

Constant speed tests simulated by an external signal to the AVAS with the
vehicle in standstill condition
Method (B) or (D): For a A vehicle tested in an indoor or outdoor facility, shall
be located with the front plane of the vehicle on the PP' line as shown in Figure
2b of the Appendix to this annex. The vehicle shall maintain a constant simulated
test speed, vtest for at least 5 seconds.
For constant speed test condition of 10 km/h, the simulated test speed vtest shall

be 10 km/h +1,0  km/h.

For constant speed test condition of 20 km/h, the simulated test speed vtest shall

be 20 km/h +1,0  km/h.

3.3.3. 後退試験
3.3.3.1.項及び3.3.3.2.項に定める試験は、後退している車両を用いて、または停
止状態の車両のAVASへの外部信号によって模擬された車速を用いて実施してよ
い。
Reversing tests
The tests related to paragraph 3.3.3.1. and paragraph 3.3.3.2. may be conducted
with the vehicle in rearward motion or with the vehicle speed simulated by an
external signal to the AVAS or with the vehicle in standstill condition.



TRIAS43(7)-R138-03

3.3.3.1. 走行状態の後退試験 Pass  Fail
方法（A):屋外施設で試験する車両の場合、車両の中心線は、全試験区間中、定
速vtestで可能な限り線CC'の近くを通るものとする。本附則の付録、図1bに示すと

おり、車両後端面が試験開始時に線AA'を通過するものとし、車両前端面が試験
終了時に線BB'を通過するものとする。牽引車両から容易 に分離できないトレー
ラーは、線AA'の通過を考慮する際には無視するものとする。

方法（C):屋内施設で試験する車両は、本附則の付録、図2bに示すとおり、車両後
端面が線PP'上にあるように配置するものとする。車両は、一定の試験速度vtestを

少なくとも5秒間は維持するものとする。

6km/hの定速試験の場合、試験速度vtestは、6km/h±2km/hとする。

自動変速機搭載車の場合、変速位置は、自動車製作者等が通常後退運転に対し
て規定した位置とする。
手動変速機搭載車両の場合、変速位置は、一定のエンジン回転数で目標車速が
達成できる最も高い後退ギア位置とする。
Reversing test in motion
Method(A): For a vehicle tested in an outdoor facility, the path of the centreline
of the vehicle shall follow line CC' as closely as possible with constant speed
vtest throughout the entire test. The rear plane of the vehicle shall pass from the
line AA' at the start of the test and the front plane of the vehicle shall pass from
the line BB' at the end of the test, as shown on Figure 1b of the Appendix to this
annex. Any trailer, which is not readily separable from the towing vehicle, shall be
ignored when considering the crossing of the line BB'.

Method (C) : For a vehicle tested in an indoor facility, shall be located with the
rear plane of the vehicle on the PP' line as shown in Figure 2b of the Appendix to
this annex. The vehicle shall maintain a constant test speed, vtest for at least 5

seconds.

For constant speed test condition of 6 km/h, the test speed vtest shall be 6 km/h

± 2 km/h.

For automatic transmission vehicles, the gear selector shall be placed as specified
by the manufacturer for normal reverse driving.
For manual transmission vehicles, the gear selector shall be placed in the highest
reverse gear which can achieve the target vehicle speed with constant engine
speed.

3.3.3.2. 停止状態の車両のAVASへの外部信号による模擬後退試験 Pass  Fail
方法（B）又は（D）：屋内または屋外の施設で試験する車両は、本附則の付録、図
2bに示すとおり、車両後端面が線PP'上にあるように配置するものとする。車両は、
一定の模擬試験速度vtestを少なくとも5秒間は維持するものとする。

6km/hの定速試験の場合、模擬試験速度vtestは、6km/h±0.5km/hとする。

Reversing test simulated by an external signal to the AVAS with the vehicle in
standstill condition
Method (B) or (D): For a A vehicle tested in an indoor or outdoor facility, shall
be located with the rear plane of the vehicle on the PP' line as shown in Figure
2b of the Appendix to this annex. The vehicle shall maintain a constant simulated
test speed, vtest for at least 5 seconds.

For constant test condition of 6 km/h, the simulated test speed vtest shall be 6

km/h ± 0,5 km/h.

3.3.3.3. 停止状態での後退試験 Pass  Fail
屋内または屋外の施設で試験する車両は、本附則の付録、図2bに示すとおり、車
両後端面が線PP'上にあるように配置するものとする。
車両のギア選択を後退位置に入れ、試験時にはブレーキをかけないものとする。
Reversing test in standstill condition
A vehicle tested in an indoor or outdoor facility, shall be located with the rear
plane of the vehicle on the PP' line as shown in Figure 2b of the Appendix to this
annex.
The vehicle's gear selection control shall be in the reverse position and the brake
released for the test.



( 2.0dB A )LMicRight_OA, j LMicLeft_OA, j
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AA' A

(Ltest,j)

6.2.8. AA'

6.2.8. AA'

( )
5 A Ltest,j

1/3 160 Hz 5,000 Hz

Measurement readings and reported values
At least four measurements for each test condition shall be made on both sides of
the vehicle.
The first four valid consecutive measurement results for each test condition,
LMicRight_OA, j and LMicLeft_OA, j, within 2,0 dB(A) per side, allowing for the deletion

of non-valid results, shall be used for the calculation of the intermediate or final
result.

If a sound peak obviously out of character with the general sound pressure level is
observed, that measurement shall be discarded. For measurement of a vehicle in
motion (forward and reversing) outdoor, the maximum A-weighted sound pressure
level indicated during each passage of the vehicle between AA' and (Ltest,j)

shall be noted for each microphone position, to the first significant digit after the

The reference point for forward conditions is the front plane of the vehicle. The
reference point for reverse conditions is the rear plane of the vehicle.
For minimum specifications as given in paragraph 6.2.8, results are reported over

For maximum specifications as given in 6.2.8, results are reported over the

For measurement of a vehicle in motion indoor and in standstill (forward and
reversing), the maximum A-weighted sound pressure level indicated during each
period of 5 seconds for each microphone position, Ltest,j, shall be noted, to the

For one-third-octave measurements, the frequency range shall be reported from
160 Hz to 5000 Hz.
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3.4.1. 停止状態の車両（屋内または屋外） Pass  Fail
各個別のテスト走行jおよびマイクロホン位置iについて、各マイクロホンMicLeftiお

よびMicRightiの車両A特性音圧レベルを少なくとも5秒間測定し、その最大値を

LMicLeft_i_OA, jとLMicRight_i_OA, jとして報告するものとする。

各個別のテスト走行jおよびマイクロホン位置iについて、各マイクロホンMicLeftiお

よびMicRightiの1/3オクターブ周波数スペクトルを少なくとも 5 秒間測定し、各個

別の1/3オクターブバンドA特性音圧レベルの最大ホールドをLMicLeft_i_BAND, jと

LMicRight_i_BAND, jとして報告するものとする。

Vehicle stationary (Indoors or outdoors)

For each individual test run j  and microphone position i, the vehicle A-weighted
sound pressure level for each microphone MicLefti and MicRighti shall be

measured for a duration of at least 5   s and the maximum value reported as
L MicLeft_i _OA, j  and L MicRight_i _OA, j .

For each individual test run j and microphone position i, the one-third-octave
frequency spectrum for each microphone MicLefti and MicRighti shall be

measured for a duration of at least 5 s and the maximum hold in each individual
one-third-octave-band A-weighted sound pressure level shall be reported as
L MicLeft_i _BAND, j  and L MicRight_i _BAND, j .

3.4.2. 方法Aで測定した走行中の車両 Pass Fail
各個別のテスト走行jおよびマイクロホン位置iについて、各マイクロホンMicLeftiお

よびMicRightiの車両A特性音圧レベルを線AA'と線PP'の間で測定し、最大値を

LMicLeft_i_OA, jとLMicRight_i_OA, jとして報告するものとする。

各個別のテスト走行jおよびマイクロホン位置iについて、各マイクロホンMicLeftiお

よびMicRightiの1/3オクターブ周波数スペクトルを線AA'と線PP'の間で測定するも

のとする。各個別の1/3オクターブバンドA特性音圧レベルの最大ホールドは、
LMicLeft_i_BAND,_jとLMicRight_i_BAND, jとして報告するものとする。

Vehicle in motion measured with Method A

For each individual test run j and microphone position i, the vehicle A-weighted
sound pressure level for each microphone MicLefti and MicRighti shall be

measured between the AA’ and PP ’ line and the maximum value reported as
L MicLeft_i _OA, j  and L MicRight_i _OA, j .

For each individual test run j and microphone position i, the one-third-octave
frequency spectrum for each microphone MicLefti and MicRighti shall be

measured between the AA’ and PP’ line. The maximum hold in each individual
one-third-octave-band A-weighted sound pressure level shall be reported as
L MicLeft_i _BAND,_j  and L MicRight_i _BAND, j .



3.5. 
3.3.

1/3

B C D

A Lcrs 10 Lcrs 20 Lreverse 2

1/3

MicLeftBAND MicRightBAND

Data compilation and reported results
For each test condition described in paragraph 3.3., the overall Sound
Level and the corresponding one third octave spectra of both sides of the
vehicle individually shall be arithmetically averaged and rounded to the first
decimal place.

For the measurements of the opposite side of driving direction at method “B”,
“C” and “D” additional microphones are necessary (see figure 2a , 2b).
The final A-weighted sound pressure level results Lcrs 10, Lcrs 20 and Lreverse to be

reported are the lower values of the two averages of both sides, rounded to the
nearest integer. The one third octave band frequency spectrum, shall be reported
for both sides of the vehicle, LMicLeftBAND and LMicRightBAND.

3.5.1.
5

j 5 i
1 1

1/3

A 6 7
1/3

Intermediate processing when 5 microphone array is used
For each vehicle operating condition, stationary or moving, the five left and right
microphone results shall be processed to provide a single left and right result for
each measurement run j.
The intermediate processing for each measurement run j and for the five
microphone positions i will produce a single result for the overall sound pressure
level for the left and right side of the vehicle and a single one-third octave
spectra for the left and right side of the vehicle. All further processing is done
using these results.
Figures 6 and 7 in the appendix to Annex A gives measurement criteria for overall
sound pressure level and one-third octave band sound pressure levels in
flowchart form as an aid to measurement and reporting results.



3.5.1.1.
j LMicLeft_OA, j LMicRight_OA, j 5

Overall sound pressure level
The value LMicLeft_OA, j and LMicRight_OA, j for each test run j shall be the arithmetic

average of each of the five microphone positions i .

3.5.1.2.
j LMicLeft_BAND, j LMicRight_BAND, j j

1/3 5 i

LMicLeft_BAND, j = max( LMicLeft_i_BAND, j )
LMicRight_BAND, j = max( LMicRight_i_BAND, j )

One-third octave band sound pressure level
The value LMicLeft_BAND, j and LMicRight_BAND, j for each test run j shall be the

maximum hold of each of the five microphone positions i in all individual one-third
octave bands for each measurement run j

LMicLeft_BAND, j = max( LMicLeft_i_BAND, j )
LMicRight_BAND, j = max( LMicRight_i_BAND, j )



3.5.2.
j

L(condition)= min(LMicLeftOA, LMicRightOA)
3.3.

B C D 3 3.3.2.

Maximum A-weighted sound pressure level data compilation
For a given test condition and mode, the four j test runs are averaged to
determine the intermediate result on each side.
For a given test condition and mode, the runs shall be averaged separately for
each side.
Calculate LMicLeftOA

Calculate LMicRightOA

Calculate the final reported overall sound pressure level for each condition and
mode as the lowest of the left and right side.

L(condition)= min(LMicLeftOA, LMicRightOA)
For each test condition described in paragraph 3.3., the overall Sound
Level both sides of the vehicle individually shall be arithmetically averaged and
rounded to the first decimal place.
For the measurements at the frontline of the vehicle according to annex 3

3.3.2. with Method B, C and D additional microphones are necessary
and to be rounded to the first decimal place.

3.5.3.

LMicLeftBAND MicRightBAND

One-third-octave sound pressure level data compilation
For a given test condition and mode, the four j test runs are averaged to
determine the result on each side.

Any further processing of the one-third-octave-band values shall use these
results.

Both the LMicLeftBAND and the LMicRightBAND shall be reported.
Report one-third octave bands as specified in paragraph 6.2.8., Table 3.



Test procedures for frequency shift

1. 2. 3.1. 3.2.

General
The provisions on frequency shift outlined in 6.2.3 of the main body shall be
checked using one of the test methods A, B, C and D to be selected by the
manufacturer:
The facility requirements as well as the vehicle and test setup specifications are
the same as given in paragraphs 1, 2, 3.1 and 3.2 of this Annex according to the
selected test method unless the following paragraphs below provide different or
additional specifications.
No background noise correction shall be applied to any measurement. Special
care must be given for outdoor measurements. Any interference of the
background noise shall be avoided. If a sound peak obviously out of character
with the general signal is observed, that measurement shall be discarded.

( )

Instrumentation and signal processing
Analyser settings shall be agreed between the manufacturer and the technical
service to provide data according to these requirements.
The sound analysis system shall be capable of performing spectral analysis at a
sampling rate and over a frequency range containing all frequencies of interest.
The frequency resolution shall be sufficiently precise to differentiate between the
frequencies of the various test conditions.

Test methods
The vehicle sound emission tests, which are basis for the type approval test shall
be The type approval has to be

Yes  No
(3.3.2. 3.3.3. )

Method (A)
The vehicle shall be operated in the same outdoor test facility and according to
the same general operating condition as for the vehicle constant speed testing
(paragraph 3.3.2 and paragraph 3.3.3.).

Yes  No
AVAS

2a

Method (B) and Method (D)
The vehicle shall be operated in a test facility where the vehicle can accept an
external vehicle speed signal to the AVAS simulating vehicle operation. The
microphone locations shall be as for the complete vehicle test conditions as
specified in Figure 2a of the Appendix to this annex. The front plane of the



Yes  No

2a

Method (C) – Indoor facility and vehicle in motion
The vehicle shall be installed in an indoor test facility where the vehicle can
operate on a chassis dynamometer in the same manner as outdoors. All
microphone locations shall be as for the vehicle test conditions as specified in
Figure 2a of the Appendix to this annex. The front plane of the vehicle shall be

Measurement Readings

AA' BB'

AA' 1

Test Method (A)
At least four measurements shall be made at every speed specified in paragraph

The emitted sound shall be recorded during each passage of the vehicle
between AA' and BB' for each microphone position.
From each measurement sample a segment taken from AA until 1 meter before

Test Methods (B), (C)  and (D)
The emitted sound shall be measured at every speed specified in correlated
paragraphs above for at least 5 seconds.

66.6

(A)
fspeed

For each recorded sample the average auto power spectrum shall be determined,
using a Hanning window and at least overlap averages. The frequency
resolution shall be chosen to be sufficiently narrow as to allow a separation of the
frequency shift per target condition. The reported speed per sample segment is
the average vehicle speed over the time of the sample segment rounded to the
first decimal place.
In case of test method (A) the frequency that is intended to be changed with the
speed shall be determined per sample segment. The reported frequency per target
condition fspeed shall be the mathematical average of the frequencies determined

per measurement sample and rounded to the nearest integer. The reported speed
per target condition shall be the mathematical average of the four sample
segments.



Analysis of the shifted frequency per target condition per side

*) not for Method A
For all other test methods the derived frequency spectrum shall directly be used
for the further calculation.

ref

fspeed del f (1)

delf = { [(f speed f ref ) / (v test v ref )] / f ref }  ×100

fspeed

fref
vtest speed

vref ref

Data compilation and reported results
The frequency intended to be shifted shall be used for the further calculation.
The frequency of the lowest reported test speed rounded to the nearest integer is
taken as the reference frequency fref.
For the other vehicle speeds, the corresponding shifted frequencies fspeed rounded

to the nearest integer shall be taken from the spectra analysis. Calculate del f,
the frequency shift of the signal according to equation (1):
equation (1)

delf = { [(f speed  - f ref ) / (v test  - v ref )] / f ref }   100
where
fspeed is the frequency at a given speed value;
fref is the frequency at the reference speed of 5 km/h or the lowest reported
vtest is the vehicle speed, actual or simulated, corresponding to the frequency

fspeed;

vref is the vehicle speed, actual or simulated, corresponding to the frequency fref;

See
appendix 2
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Constant speed test Running condition:

Ambient Noise

Left Right Left Right Left Right Left Right

Lbgn

Test Result

VAA' V VBB' Left Right Left Right Left Right

1

2

3

Avg.

VAA' V VBB' Left Right Left Right Left Right

1

2

3

Avg.

Reversing test Running condition:

Ambient Noise

Left Right Left Right Left Right Left Right

Lbgn

Test Result

VAA' V VBB' Left Right

1

2

3

Avg.

VAA' V VBB' Left Right

1

2

3

Avg.

Real running Simulated Chassis dynamometer

Real running Simulated Chassis dynamometer

Overall [dB] Correction
1/3 octave freq. [Hz]

10

[km/h] [dB(A)]
Target
speed
[km/h]

No.

Vehicle speed Ltest,j

0

[dB(A)]

Ltest,j

Gear

[km/h]

No.
Target
speed
[km/h]

[km/h]

Target
speed
[km/h]

No.

Appendix 1-1 Vehicle sound level test

Vehicle speed Ltest,j 1/3 octave freq. [Hz]

[dB(A)]

Gear

1/3 octave freq. [Hz]

20

Gear

Ltest,j

[km/h] [dB(A)]

Correction
1/3 octave freq. [Hz]

6

Gear

Overall [dB]

Target
speed
[km/h]

No.



Final result

Fail

Lcrs 10

Lcrs 20

Lreverse6

10

20

0

6

vtest

[km/h]
Overall Sound level

[dB(A)]

Forward

Reverse
Lreverse0



Test Result

Forward

10km/h

LMicLeft_1_OA,j LMicLeft_1_BAND,j LMicLeft_2_OA,j LMicLeft_2_BAND,j LMicLeft_3_OA,j LMicLeft_3_BAND,j L L

MicLeft5

MicLeft3

MicLeft2

MicLeft1

LMicLeft_OA,j

LMicLeft_BAND,j

20km/h

LMicRight_1_OA,j LMicRight_1_BAND,j LMicRight_2_OA,j LMicRight_2_BAND,j LMicRight_3_OA,j LMicRight_3_BAND,j L L

MicRight5

MicRight3

MicRight2

MicRight1

LMicLeft_OA,j

LMicRight_BAND,j

Reverse

0km/h

LMicLeft_1_OA,j LMicLeft_1_BAND,j LMicLeft_2_OA,j LMicLeft_2_BAND,j LMicLeft_3_OA,j LMicLeft_3_BAND,j L L

MicLeft5

MicLeft3

MicLeft2

MicLeft1

LMicLeft_OA,j

LMicLeft_BAND,j

6km/h

LMicRight_1_OA,j LMicRight_1_BAND,j LMicRight_2_OA,j LMicRight_2_BAND,j LMicRight_3_OA,j LMicRight_3_BAND,j L L

MicRight5

MicRight3

MicRight2

MicRight1

LMicLeft_OA,j

LMicRight_BAND,j

Appendix 1-2



Appendix 2 Frequency shift test

Frequency of interest

@speed
[km/h]

Left Right

Test result

VAA' V VBB' Avg

Vref

or
Vtest

Left Right Left Right Left Right

1

2

3

1

2

3

1

2

3

1

2

3

Fail

Method D

Frequency
(Target)

[Hz]

Method A Method B Method C

10

15

20

Frequency
(fref or fspeed)

[Hz}

Frequency Shift
(del f)

Target
speed
[km/h]

No.
[km/h]

Frequency
(Measurements)

[Hz]

5



Date:  

Name of authorised representative: 

Signature of authorised representative: 

evaluation of the sound emission performance.

Statement of compliance of Quiet Road Transport Vehicles (QRTV) with regard to their reduced audibility

..................... (Name of manufacturer) attests that vehicles of this type ..............  (type with regard to its
sound emission pursuant to UN Regulation No. 138) comply with the requirements of paragraph 6. of UN
Regulation No. 138 in all vehicle modes and all selectable driving sounds.


