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

6. JARES HE
Specifications Judgment

6.1. — R
AHHO BHIZBWTL, B, DL OB ZRZTb0 LT 5,
General specifications
For the purpose of this Regulation, the vehicle shall fulfil the following
requirements.

6.2. BRI Pass Fail
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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 4 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.
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6.2.1. AT E I AR

Constant speed tests for forward driving

6.2.1.1.1.  FRA[ D7 OFREEE L, 10km/h & 20km/h ThH 5, 6.2.8. THD K 2al Gl =
N2 OO ETOMAETEX, BABHEEEEZOREIZL>TURTHEDET S
(FHRI4) .
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
manufacturer declaration (Annex 4).

6.2.1.1.2.  BFHI3, 3.3.2. D FM: T CRERL 72, BHlIX, Treallil- T 45T 5bD&  See

ERAN appendix 1

- 6.2.8. THDO R 2alfE T HEE SN EEHPHIZ 31 D/ A — /S —F— L L1
U EThsrzl,

- 6.2.8. DN AT 1/3F 72 —T N RED7pl 620/ 528, ZNHDN
VRO EL1 DD/ 3A 7K —T R RIELL600HZEL FET 5,

- 6.2.8.JHDORIININMEST3% S T 2B B 1T R TGRS AU RICEB T D5/
BELVU ETHDHZE,
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;

Tyre size 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.  [fHI3, 3.3.2.IEa:ﬁédaﬁﬁﬁiﬁ%ﬁbf:&%\ Bl O NIRFEEE (ICE) 2MEB L[ Yes No
FCEITFEAEIL CRIEICTFERLIZZ 8 JZO“C\ ~i$o>?ﬁu7£z:m\flo@iiﬁ
e CA B2 RE A FLIRS NARD TG 6 SR H I IZZ OFBROE M 235%
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. % 1B R

Reversing test

6.2.2.1.  FffHI3, 3.3.3. THDO LM F ClBRL7- & HlIL, 6.2.8. THO K 2bIZfE-T-H/N|  See

A= R—=F— LYV L EOFEEFELRTIR725720, 6.2.8. THD K 2bIZ 5L appendix 1
SN=ZDOMOEE TOBEMEL, ABHEEYEEED R EIZL>TRTHOLET
% (FRI4)

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 off
paragraph 6.2.8. shall be given by a manufacturer declaration (Annex 4).

6.2.2.1.1.  PBfHI3, 3.3.3MUCHK ST HEE AR LI-LX, ﬁ.ﬁ_ﬁ@ﬁ@%ﬁfﬁﬂf’ﬁ%ﬁbmﬁfif_ Yes No
IFARENL CRIEIC T LIZZ 82 L > T — O HIE 2B CLOELERE TH %)
7R EED FEERS IV o TG A . UL B I 1%@@&%%@@)%75 FRoL SIS,
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. N3 KON 2 26 392 JEl I A ZE (b 3R

Frequency shift to signify acceleration and deceleration

6.2.3.1.1.  JAEEZELROBEXIL, ERAHEICHLEROZELEZ T THLELILETH
The intention of frequency shift is to acoustically inform road users about the
change in vehicle speed.
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6.2.3.1.2. [ftHI3, 4. TEOSM FCRBRLI- X, B2 39 56.2.8. TAICH ESNT- B IR See
FFHANDON—2 DI BD D7l 100, FijER:E, 5km/hPL E23>220km/hLL T D] appendix 2
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OB EICHAIL CEETILDLET D, 2208 EDOERBNET25E1C
I3, 12D JE AR O AR BPAREA A - L,

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. {2 (R IR RE D Bl Pass Fail
EIRIRBEDAVASOF I, 6.2.8. THD £ 2a B LR 2D S NI AR Il A3
HHLDET B,

Hl L, FIRREICHY . DoHEE AT AREEIL TS & XIZRY
AVASOFZFELTH LW, FLT:

A= b T v I T AI vy a VOEBMOYE ., BE O L ENE
IN=F T UNADONTILND X TALEIZT D, F201X

- N=a TNV NI AI vy Vg VOBEBOEA, HEOFET L — 2Rk
T 5,

HLE 2ME IR BEIZHY | 0> DI B N IR EITALE IZHHEE X, AVASOFE
BB ND,

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. A | Z LD AT REZRAVAS D Yes No
B B R RS S ﬁﬁ%ﬁﬁ%‘ﬁiﬁ%jﬁ“@%é{ﬁ BEEDTHI, ZNHOHE 3% Pass Fail
NZEI, 6.2.1L.TH)ND6.2. 4. THO R EIZHE AL, wTéﬂé%fD&@“é
PREI3, 3.2.3. BIZBIL T, BUEGER AT 1 OB KT RO OB — R 0D6.2.8. JHDO £ 2a
%J:)(ﬁi‘%Zbl\O)ﬁ/El\ﬂi\ HBHEREE SR I I TR T Db DL 5 (M
A1l4),

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).
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6.2.6. AVASOZF DL ~)L DZEEf Pass Fail
AVASHED AT HNTWBEE . AVASIE. il 2=y Mo LAERIC K- 3E 8 E)
T, FRIEGRE ICLARIICESETH T, BHEOELRLFEOL L CIEEIL
THEW, BIRINTEZTOL LT, AHI6.2.1.38)256.2.4. T8 } 1%6.2.8. 782
HESNIHFEICEE T L0 LT 5,

BFEENS, 3.2. 3B BIL T, MEGR T R ORI R LA O FHE—RD6.2.8. THDOFHK

%a%igﬁi‘%ZbA@ﬁé\ti\ HE B EEEOHEICLoTHRETL2HDETD
B EII4

AVASDOZF DL~ )L DEFEAVASOFT DT X TOMAEHOEIL, 6.2.8. THDFE

2a, F2bBLORID B AT HD LT D,

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

6.2.1. to 6.2.4. and paragraphs 6.2.8.

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).

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. — 5 - H e Pass Fail
AHI6.2.THD2% H O SLTEHESN TODEBEAT B TS EE#H N T,
AVASEIZHEICREONDHDET D,

ARN2.8. HITEFRT DV D — s IEFEREIL, Ui TB T O TV DI i
M BN TORERINDILDET D,

Pause function

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.
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6.2.8. AVASD I/ e Qe R EL ~UIZ B3 2 8UE Pass Fail
BFFHII3, 3.3.2. BHD S T CRBRL 72L& | AVASOMFERIS I CUWVD Ll 1T, K 2a,
2o B I NRIDEM AT HDET D,

Bt HII 312 8 BT 2GR n] sBR AS FEJf S 7= St SIT A D — R0 7 i AT 4%
HETFIZBITDHEMENODOFEOFRAT, BBRERNOREABL Vb DET D,
F2ad LUK 2bDE FERFEFHIZ IV T, MEHIBD3.3.2. HD S T TR L 7235
A AVASZHE#E U 7= 500 1%, RiTE H I ETTL CWDIEA. 75 dBA)E - 25
AVASD A —R—F— L L ~_UL B R LRGSO LTS, ZORER T, HEIERES
FEOREIZL>TRREHTHIEN TS,

HABREEOHIE UL, ATEEITICOWVWTOEB 7o v A > D KL~V Ef
BTS2 U 7e b, 2k, A EEWERZEO R S ICL->TRidl 7
DHIENTED,

HESNIE SN EEL VR, BRI I WEEEIC LD b D&
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.

F2a AT ETTIZ OV TDAVASD i/ NS L O KA — S —A— /L b~yL (i: D))
Table 2a  AVAS Minimum and Maximum Overall Sound Pressure Levels for Forward
Driving
(e.g.’ //D//)
Minimum Overall SPL in dB(A) Maximum Overall SPL in dB(A)
Vehicle-Speed v | Forward Driving | Vehicle movement blocked . Vehicle movement blocked
. e Forward Driving s
in km/h Y (e.g., Position "P”) (e.g., Position "P”)
(e.g., D)
0 Standstill - X 69 X
0<v<10 45 75

10 < v <20

20 <v <50 - 75
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#2b IR EATIZOWTDAVASD e/ NB L OV KA— /S —F—/ /L L~UL (fii]: [R])
Table 2b  AVAS Minimum and Maximum Overall Sound Pressure Levels for Reverse Driving
(e.g.’ //R//)

Minimum Overall SPL in dB(A) Maximum Overall SPL in dB(A)

Vehicle-Speed v | Reverse Driving |Vehicle movement blocked - Vehicle movement blocked
Reverse Driving

in km/h (e.g., Position "P”) (e.g., Position "P”)

(g, R")

6 <v<20 47

Explanation for Table 2a and Table 2b
Tests have to be done during type approval and reported inside the Test Report

# Compliance with the regulation by manufacturer declaration
No required sound pressure level for AVAS sound

No AVAS sound allowed

I

%3 1/3A 75 —T N R /g EL~ L (AB(A))
Table 3 1/3rd Octave—Bands Minimum Sound Level Requirements in dB(A)

Frequency Constant Speed Test [ Constant Speed Test
paragraph 3.3.2. paragraph 3.3.2.
in Hz (10 km/h) (20 km/h)

160 45 50

200 44 49

250 43 48

315 44 49

400 45 50

500 45 50

—g 630 46 51
m

% 800 46 51

g 1,000 46 51

Eg 1,250 46 51

1,600 44 49

2,000 42 47

2,500 39 44

3,150 36 41

4,000 34 39

5,000 31 36
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Test results
B EI3 HENEED R T 55 2 W1E T 5720 DI EB I OGS HIE
Annex 3 Methods and instruments for measuring the sound made by motor vehicles Judgment
1. HEFER
Instrumentation
1.1. BEE HE S
Instruments for acoustic measurement
1.1.1. — B Pass Fail

BEOREZZWETHI-OITHEHTHEEE X, 77 A1 RO B2l 3 (HERES
NDTALRAI)— 2 2 428581248 o) B RS 5 U E & o flE
VAT LTRT IR B 0, ZRHOERT, IEC 61672-1:201 31250 T
Do

IEC 60942-1:2017i235< 7T A1 OF AR IE4 D B2 7= 95 =R Eas 2 H
W EY AT ADEEREF =073 550DLT 5,

HE I, FICLIEC 61672-1: 20131 ESN T A E RN E i as ORI EIF)
BIXOTAIBEEONEZ AW CEETL2HDETD, AR EL -~ L0 EHI
R =HV T HATHIVAT D AWBIEA ., 30msLL N ORI g Crt Al E 155
RELDET D,

B 5 FHE T /LIEC 61672-1:2013D 2R DOAERIZHE AL TWAIEIZ OV TE
R FLEORS A N T ZEN TERWE AR, BELV L ORIEIHE AT 52
E1%. IEC 61672-3:2013|C e # SN CWAB I T R EHER D& B A - 5=
HERIXRIZEDOWE L AT LET D,

1/3F 72 =71 U CIEER I E T 5L & JIEFHRIL, IEC 61260-1:2014, 7
FTALDT X TCOEMER T THDET 5,

SR AACRIZBE L CQIEZ R DL X, T UXNVEE VAT AE, el éd
16 Y hD S fREEE T DET D, VLTV T —hBIOF A FIv L0y
X, S ROE SR DL 5,

FHERICIL, BHERA— I — DRI SRTFB LR XV T L —rar Basing
HDETD,

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
60942-1:2017.

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
shall meet all requirements of [IEC 61260-1:2014, class 1.

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.
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1.1.2. Xy 7L —g Pass Fail
BHE Ty ar OB, AR LLIEICH ESh - T B EREHWT,
HRENE S AT LOREET =y VTS D 0LT 5, FHE Ry a DT
RELZIT, AR L LSS SN F B IESSE VT, T8 E AT L0 4%
KE2F v/ T5H0ETH,

BAINFREIZRL T, BARKREEAE T REDFEAED 2230.5dBLL FIZ2 256 DET 5, Z
D% ERIBZERBH TG E, BiEOF = 7 I LI RIELNZHE
fERENETHEDET D,

AMAIL1.2.0F 2y 7B XOFREIT, AHAIOBXK$2L2AHI280, AIHHH]
L1.3AZFEHSNZIEC 61672-1:2013~Dji A& HEZh 9 DH D TiE/au,

2 |Z1[RIDIEC 61672-3:2013DF IR IEIZE > T, HHEDEEF =7 BILOGH
FENAIBEIC/R D,

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.

Tyre size A bi—yearly IEC 61672-3:2013 calibration permits the use of a daily sensitivity
check and adjustment.

1.1.3. BEA~DFE A Pass Fail
IEC 60942-1:2017 D Eff:~DF B IERROEAPEL, VEICIERREET DL
F %, IEC 61672-3: 2013 D FANE~DHIE L 2T LOEGYET, D7e{Eb 242121
[BIFRFET 20D ET 5, 2 TOWMAMRERIL, %Y T HEHEICHILFvI 7L —
varaEETOHEROH LRI N EMHETHHDET D,

Compliance with requirements

Compliance of the sound calibrator with the requirements of IEC 60942-1:2017
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. W E DT DEE Pass Fail
B OB R R 1R A E S & (] : GPS, L —& —) & H T DA, Dide
t+0.5km/hDOREE LA T 258 THET 2 DLT D,

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. RENTEE Pass Fail
RBR T OBRBESR M AT 7D AT AR BN EEEIL, TroBEsfa
THELDET S

— R +1°C
_ HE{EUE%L ......... +1.0 m/s
— R +5 hPa

= eV I g 25 %
Meteorological instrumentation
The meteorological instrumentation used to monitor the environmental conditions
during the test shall meet the specifications of:

- +1° C orless for a temperature measuring device;

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

— =5 hPa for a barometric pressure measuring device;

— 5 % for a relative humidity measuring device.
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2. BELE RSB LON RS
Acoustic environment, meteorologlcal conditions, and background noise
2.1. B
Test site
2.1.1. — T
A AN ES N - Bl 2 L3 57D IS B 2R IL, ik 35
%ﬁ*ﬂ WZB D EERIC IV EES, ZIK%%BIJ@E%%{?W_?LE%%;UEW@uiﬁﬁf’m
BT, AIZEOEERBEARML, o, RAEOREEIZRDbDLET S,
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. =Y Pass Fail
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Outdoor testing
For the measurement of vehicles in motion, the test track construction and
surface shall meet the requirements of ISO 10844:2021.
For the measurement of vehicles at a standstill, the test area shall be either:

(a) ISO 10844:2014 or ISO 10844:2021; or

(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 off
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
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2.1.3.
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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;

Evaluation shall be conducted in one-third-octave bands;

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

Pass Fail
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2.2. RS
Meteorological conditions
2.2.1. BB D% A Pass Fail
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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 off
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
range from 5° Cto 40° C.

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. BN OHE Pass Fail
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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
range from 5° Cto 40° C.

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.
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2.3. I B
Background noise
2.3.1. ARFPES L~V OIE FE7E Pass Fail
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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
Figure 4 of the Appendix to this annex.

2.3.2. B O ARFME L~ LI E R 5 2 Pass Fail
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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. 1/3F 05— 7S R IR DI i B Pass Fail
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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.
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3. Bl O L~ UZ B 5 R R
Test procedures for vehicle sound level
3.1. ~ AR NE Pass Fail
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Microphone positions

The distance from the microphone positions on the microphone line PP’ to the
perpendicular reference line CC’ as specified in Figure 1 and 2 of the Appendix to
this annex on the test track or in an indoor test facility shall be 2,0 m &= 0,05 m.

The microphones shall be located 1,2 m = 0,02 m above the ground level. In
case of a b microphone array, the microphones shall be located 1,6 m &= 0,02 m,
1,4m*0,02m, 1,2m = 0,02m, 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. HL W D ZA:
Conditions of the vehicle
3.2.1. — RS Pass Fail
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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. Ny T U—FEEIRRE Pass Fail
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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.
Propulsion 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.
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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.

3.2.4. B ORBRE & Pass Fail
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Test mass of vehicle
Measurements shall be made on vehicles at mass in running order with an
allowable tolerance of +/- 25 %.
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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. TEHR SR
Operating conditions
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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. TE I a5
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Constant speed tests
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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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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 v,
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 la 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, v,.y for at least 5
seconds.
For constant speed test condition of 10 km/h, the test speed v,. 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 v, 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.
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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 v, shall
be 10 km/h +1,0 km/h.

For constant speed test condition of 20 km/h, the simulated test speed v, shall
be 20 km/h +1,0 km/h.
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Reversing tests
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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.
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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, v, for at least 5
seconds.

For constant speed test condition of 6 km/h, the test speed v, 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.
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6km/hD EIHEHER DG G | BB L v, (X, 6km/h=0.5km/h&T 2,
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, v, for at least 5 seconds.

For constant test condition of 6 km/h, the simulated test speed v, shall be 6
km/h £ 0,5 km/h.

3.3.3.3.  fEIRRRETOR IR ER Pass Fail
BNFEITEAN O CRERT 23X, ROk, K2blrd &0, B
IR DSERPP_ EIZB D IDICHE T b D ET 5,
L OF T RINZZIBALEIZAI, BRBRIFIZIT T L —% 20200 &7 5,
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.
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3.4.

T E B A IS L ORI

BRBRLMEIZRB VT, A7 EH AR ORI E Z HEf O FH T THH D LD,
KBRS BN T, BN L2 DhE RA R e ) D42 OGS 54 23072 1 E
%%1{5(%1&”20(1]3 (A) U\V\])Lwcmgmfok j&LA\/[[CLefLOA, Jff\ EP Fﬁﬂifiﬂi%%%%@1ﬁ
DEFFEICHOWDEDET S,

B O — R R 72 DEEN DA N TOBE— I N HAZ LR LA L,
M EEITREE T 26D ET 5, BANCTOEITIREGTH#E R IO IR OB D
HETIE, AA’ PP’ [ O B[] O 4% 3 R I C R ST AR B L~V D e K
(Lo ) £~ A 7 RALEICE O T, N T OO 8T E TR
FETDHDET D] XX.X),

AR D ELVE ST OFIH Ch 5, HBIBREOEESITHEB OB E T
b5,

6.2. 8. I RSN i/ IMERRIZ DWW TIE, AADPOPP ETCOREE R DB N—T5
HRBEI DT> TRERE RS 35

6.2. 8. I REN T KA IZ DWW TIE, AADPOPP ETOREE R DI N—T5
PREE I C R A2 N2 7= DI DWW T R A2 S 32,

EWNTOETIREEBIOME IEREGTER L% IE) OEGOME TIL, &~1
IURANLEIZIUN T, S RIRSNDARHE S L~V D KL, 22, 7D
BUSLL T OO I FETRREFTDHDOET D] : XX.X),

1/34 22— ET DUV TIE, JEEEGIPHIL160 Hz2355,000 Hz ETHE 775
HDLET B,

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,
Luticright 0, j and Lyicen 0a, 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 PP’ (L. )
shall be noted for each microphone position, to the first significant digit after the
decimal place (for example XX,X).

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

the distance covered by the reference point from AA’ to PP’.

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

distance covered by the reference point from AA’ to PP’ plus the vehicle length.
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, L ; shall be noted, to the

first significant digit after the decimal place (for example XX,X).

For one-third—octave measurements, the frequency range shall be reported from

160 Hz to 5000 Hz.

Pass Fail
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3.4.1. IR EE (BN E-I3EN) Pass Fail
BARB DT ANELTIBL N~ A 7R ALEINZDOWT, K~ A 7R MicLeft, 18
X OMicRight, D B ARFE B L~ L2 /DK EH5 P RRIEL . £ D i KMz
LMicLe[LLOA: j&LMicRighLLOA, ka(ﬁE%Té%@£Téo

BB DT ANEATIB LA RRALENZDOUWNT, K~ A7 1R MicLeft 35
FUMicRight;D1/34 7 52— T A FAR T WV ED el &t 5 FPRIBIEL . &
BD1/3F 75 —T N RARHEE EL SV D R — VR % LyicLen i BAND, i€
LMicRight,i,B/\ND, ﬁb“(%&%ﬁ‘é%@&ﬂ‘éo

Vehicle stationary (Indoors or outdoors)

For each individual test run j and microphone position 7 the vehicle A-weighted
sound pressure level for each microphone MicLeft;, and MicRight, shall be
measured for a duration of at least 5 s and the maximum value reported as
Ltictet i 0a, 7 @A Ljicright i oA, j-

For each individual test run jand microphone position 7 the one—third—octave
frequency spectrum for each microphone Micleft; and MicRight; 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\ficLeft_i BAND, / and L \ficRight_i BAND, j-

3.4.2. FEATHRIE LT BT O HE Pass Fail
BARB DT ANELTIBL O~ A7 mRALENZDWT, &~ A 7 aie MicLeft 33
J UMicRight; D BLARFME T E L~V A FRAA ERRPP O R CHIEL . fe K%
LMicLeﬁj,OA, j&L\AicRight,i,o/\, jk bf%&%'@“é%@&j‘éo

BB DT ANEATIB IR A7 R ALENTDOWT, &~ A7 md MicLeft 36
L UOMicRight,D1/34 72— 7 JE I ELASRT MV EFRAA’ EFEPP O] CHIE T 5%
DET D, BAEBID1/3A4 7 52 —T IR RAREEEL LD g KAR— VR X,
LMicLe[LLBAND,J£LMicRighL,LBAND, J£LT$&%—§‘Z‘)%®E—§«50

Vehicle in motion measured with Method A

For each individual test run jand microphone position 7, the vehicle A—weighted
sound pressure level for each microphone MicLeft; and MicRight; shall be

measured between the AA’ and PP’ line and the maximum value reported as
LticLeni o, ;7 and L yjicrighii on, J-

For each individual test run jand microphone position 7 the one-third-octave
frequency spectrum for each microphone MicLeft; and MicRight; 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

LMicLeﬁj,B/\ND,j and L\/IicRightJ’,B/\,\ID, 7
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3.5.

T —HEF B IO Rl

3.3 THICHE SN A RBRSR I B W T )T D H M O {2 2 B2
TN — L L~ YL Je N /37 7 Z— T A7 MVELE BTSN
FINLETHOHEILDET B,

LB, TCIBIOID I TOETH MERSHUDOREIZOWTIE, BIlD~A2
AR LB THD (X2ak L ONX2bE ) ,

ARFHEEEL L D & A Lo 10+ Lers 2098 2 O royerse i L MHIZ D D -2 fifE
DR D% | b I WD T THD, 1/34 T2 —T ATV Dfx
%%&%1@&3:\ Eﬁ'ﬁ@ﬁﬁ'fﬁuo)'fﬁ\ LMiCLeFLBANI)%J:ULMicRighLBAN[)TS?)éo

Data compilation and reported results

For each test condition described in paragraph 3.3., the overall Sound Pressure
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 Ly 19> Lers 20 @and Ligyerse 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.

Pass Fail

3.5.1.

SARD~ AT a7 Al g D Hr i LB

1L FITEITO K HEEIR L IC DWW T, 50D A~ A7 vk OfE AL
LT, FMEEITITONTIODOESL OFE RAtRit+ 5L 035,
FHEEATIEE DD~ AT RARALEIO T FPLEIZ LY | B O DDA —
N—F—= L L ~YLZDOWNWTIDDFE R BLXOHEEOEHDOMIZONTLDD
1/34 05 —T ARTMUINERRIND, ZHLAREO IR IT T X T, ZNHORE R4
HWTIT9,

BETADAT SR D63 L O T, JIE B L ORE RS o g e LT, 4 —
N =LV BX /3475 —T N RFEEL )LD JIE EREE 7 o —
Fr—MEATRLELDTHS,

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.

Fr—N—F— L~
T ANETIT OV TOMELyeron oa, 1738 & O Lytieright oa, 133 52D~ A 707k AL
EIDH % DEATEELT D,

7 ‘ 3 II
, _ ( E' =1 L.\ﬁ cLeft { OA,j ).
UMicLeft 045 = o

ros

l;.;:L LT’:..F.];}‘.I_ _Cn J )

Laticrighe 04 =

Overall sound pressure level
The value Lygcen 0a, j @0d Lygicrignt 0a, j for each test run j shall be the arithmetic
average of each of the five microphone positions i .

LyicLett 043 = /s

LyGcright 045 = = e
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3.6.1.2.  1/3AIHZ—T NUREEL L

KT ANEATHE DUV TOABE Lygiet en pann, ]kiU\LMlchght BanD, 1 B REEITH D
WTC, TRTOM[BIDL/3F 72 —T N RIZBIT D5 2D~ A7k ALEID
K& DIRKRF—IRET D,

LticLer BAND, = max( LMicLeft i BAND, j )

LivicRight BAND, j = max( LivicRight i BAND, j )
One-third octave band sound pressure level
The value Lygcren ganp, j and Lygcrign sanp, 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

LMicLer BAND, § = max( LMicLeft i BAND, j )

LivicRight BAND, j = max( LivicRight i BAND, j )

3.5.2. B RARHE S EL L DT —HHE
EBEOT AN B IO —RIZOWT, 4EIOj7T ANEITEZEH L 2|0 F
RERDD,
FEEDOTANEEBIOE—RIZOWT, ETE2EH RISV TEBNCEY 45
DET B,
(Zh.1 Lagcrenon )
LyticLeroa = “Ia
(E‘:‘=LE‘!\£1:F.12MOA ,
LicRightoa = = s
BERMEBIOE—RIZOWNWT, IEICHRE TG EL LA OM D
HBIERVMEEL CEHE T 5,

Licondition™ min(Lygier en0as LMicRighLOA)

33 IRICREHEH SN AT ARG DN T, B O W D AR R~ L {5
RN SEEI L NGB AL AD 26 D ET D,
JEB, CBEODE AWM RIZMS.3. 2. HICH - Tl 7 2 M A TOHRIE
ZOWTE, IBINO~A 7Ry SLEETHY | /INEER 1 ALIC Db DT 5,
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 Lyjielerion

Calculate LMiCRighLOA

Ay}
' _ (B Lagerenoa )
S“MicLeftOA = /4
(7. Lagicrigneoa,;)

LpicRightoa = o “Ia

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(Lygier eftoas L\/IicRightO/\)

For each test condition described in paragraph 3.3., the overall Sound Pressure
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
Paragraph 3.3.2. with Method B, C and D additional microphones are necessary
and to be rounded to the first decimal place.
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3.5.3. 1/3A 78— T Z e L~ L D7 —ZEE =T
[EEOT AN EOE—RICOVT, ABIDZ ANETETEIL, 4 MOR R
ZRDD,
TRUEDL/37 05— SR IEOMEE T =T, ZRHOREE RN TIH
DEF D,
Lutiet ettbann & Laticrighsann P W1 7 Z 5§ 2H D LD,

6.2.8. THORIINIIATE T HERV/34 754 —T _URERET D,
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.

LnMicLefrBAND = o “la

LyicRightBAND = i “la

Any further processing of the one—third-octave—band values shall use these
results.
Both the L\/IicLeftBAND and the LMiCRightBJ’\,\ID shall be I‘eported.

Report one—third octave bands as specified in paragraph 6.2.8., Table 3.

4. SR 525 2RI B9 2B T
Test procedures for frequency shift
4.1. — R B

ZAH16.2.3. HO BRI HEALRICBET IR EIT, BBEEEEEIZL > TGRSR
BHEA) . (B). (C)BLD) DWW DR ER HIEIC CHERT 5,
HHBIORBROR T2 b NITiak DB, RIS FEIOGT T, AR
MrRNoO 118, 2.78, 3. L. BB L OB 2. HICH ESNI-bDOLEIL THD, 72771, LA
TOEIZELDREEIILBMOHEERH LG EIXZOIRY T2,

HEE IR RS A AL 2Wh &35, BAATORIEIZOWCIEHERI7Z
FEEZRDRT NI BR0, SO TR 25075, oz —
BRI 72AE B DR EN AN TWA S B — I R HZENRO LN H AT, Y
FZHEEEWIETIHOLET D,

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.

4.2. FHAIZR R L OME B AL Pass Fail
ZNBDOBEMHIZER LT — 2525572012, A B L RER % L H B B I A
FEZOWTEETIHDET D,

TR AT ML, HDEGIRD) Y TV 7L — T, &TOMRE W I EE
LoD FIPRI DT AT VT T DRE N2 AL THDhDET 5,
JER S FRREI . 2 TCORBRKANF DA DR CEDIZE N7 EEZ AL
TWAHLDET 5,

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.

4.3. B VTS
FUAGR AT BBR D B L 22 D Bl DO F HARERT, LT ThobDEd 2,
Test methods
The vehicle sound emission tests, which are basis for the type approval test shall
be The type approval has to be
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4.3.1. FEA) Yes No
BT, E AR (3.3.2. B K ON3.3. 3. ) L [AIRRIC , BANRER R (BT, — i
BRI SR O - CER T DL 0 L5,
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.).

4.3.2. F1EB) e O (D) Yes No
EEROIEIRREZ AR T DAVASH O HH(E 5%, il N2 TRAHZENT
XLRERIIER T, ETLDET D, v A7aRANLE I, AKTRIO . [X2aiZ
HMESNTRBREHOLBYET 5, HiOFEHEZT PP LI E 5008
T5,

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
vehicle shall be placed on line PP’.

4.3.3. FE(C)— BN e B L OGEITIRAE D Hif Yes No
BANERIC 7L CIEIR CE D ENRBR G DY ¥y — X AT EA—F— EICH[H
ERIETDHLDET D, vATaRANETTT T, AR OF R, X2alZ i ES
N BR LD LBV 5, HF ORI 27 A PP’ FIZELE 55095,
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
placed on line PP’.

4.4. HE He 2 E
Measurement Readings
4.4.1. BT EA) Pass Fail

431 BICHESNT-EHEITB W TR Eb4ARI ORI E L i 55D ET 5,
FEAETEIT . AN LB RO B D& iR &~ A 7 ak o fE TR T AL DL

T2,
FRAT DT=6D AN DS PPPOFRTLA—MLVETOE S &, 25 E s B Lol -9
HHDET B,

Test Method (A)

At least four measurements shall be made at every speed specified in paragraph
4.3.1. 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
PP’ shall be used for further analysis.

4.4.2. B TIEB), (CO KL TND) Pass Fail
FAETFIL, DL, RRLIE B ICHUE S A B CHIE T 5,
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.

4.5, {2 - WLER Pass Fail
BIGRYT AL TN T O A R B L OV 2K EH,66.6% DA — /3 —
o P N T, =0 =RV OEBfEE R D HL D95, B
SYFRREIE. BAESRED LI B AL A B TED I IR OE O % S

HOET B,
YT NTEOEEREEIL, MY T L O HEE Y E R N I E T LD
7-ETHA,

ARG EA)DBE  WELLLICE LSRRI 7 LTI ET D
DET D, BIEEHT LD JE IR AL, joeal X HIE T TNV T LD E D H
W EZ I WO Tl E 5, AEEIET EOEEREHEIL, 4
DY T NVORENTEEET B,
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Signal Processing

For each recorded sample the average auto power spectrum shall be determined,
using a Hanning window and at least 66.6% 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 fy,..q 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.

Table 4  FMNCHOXBIEEMFZEIZU 7 RSB JEE IO/ 8T
Analysis of the shifted frequency per target condition per side
Determined Reported Speed § Reported ¢
T Test run | Reported speed | frequency of per target requency o
arget . .. interest per
per target (average per interest condition .
speed L. . target condition
condition | sample segment)
(f, ) (average of the )
I speed reported speeds) speed
km/h No km/h Hz km/h Hz
1
2
5%
3
4
1
2
10
3
4
1
2
15
3
4
1
2
20
3
4
*) J7 ik (AITIEE L0 \ )
ZOM T R TORER T ECDON T, O JFR AT VAT D3RI
BOWTHEHEFHIT2L0ET 5,
*) not for Method A
For all other test methods the derived frequency spectrum shall directly be used
for the further calculation.
4.5.1. T —HEEDOBIOFERHE

FALSEDE B E A FHRICB W THER 32008795, bRV GER s i it
TED ., b I WEEFNT LD T JE e 8 A . BB SR 3 & L TR 5,
FEOMOFHIZDOWTIEL, b I WEEBUT IO BTz, B % i L7 JE 2K
fpecd @ AT MV HTINOAG20 D ET 5, %5 5 O ZEE del £ 2R (DI
W THETD:
= (D

delf = {[(fspeed _fref) [ (V test _Vref)] /fref} x100
ZZT.

fspeedbi\ ﬁﬁﬁiﬂ@iﬁﬂl:}b‘ﬂfé%?ﬁﬁlf“%éo
frefcj:\ Skm/h@%@ﬁfﬁilei%&ﬂ;&u \iﬁ&ﬁ%&%fﬁc:%cjéﬁ{ﬁiﬁf%éo
Viest! T Jﬁ?ﬁiﬁ(ﬁpeedﬂliﬂf\ﬂ“é\ EEROHRE- IS E THD,

Vet Eo AL AT 5, REROHH £/ (I T D,
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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 fi.

See
appendix 2

For the other vehicle speeds, the corresponding shifted frequencies f,..q 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 = {[(fspeed - fref) [ (Viest — Vref)] /fref} - 100

where
fipeed 18 the frequency at a given speed value;

fr is the frequency at the reference speed of 5 km/h or the lowest reported
speed;
Viest 1S the vehicle speed, actual or simulated, corresponding to the frequency

fspeed;

Vier 1S the vehicle speed, actual or simulated, corresponding to the frequency f,.;
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BlZe 1-1 H O EL ~UIZEE T 5akBR

Appendix 1-1 Vehicle sound level test
TE AR R U FEHEAT FELUE 5 T E AT E
Constant speed test Running condition: Real running Simulated Chassis dynamometer
5B 1/3 octave freq. [Hz]
il Overall [dB] Correction ¥ a4

Ambient Noise
Left Right Left Right Left Right Left Right

Lbgn
RERAE
Test Result
Target Vehicle speed Liest,j 1/3 octave freq. [Hz]
speed No. [km/h] [dB(A)]
[km/h] Vav | Ver | Vae | Let | Right | Let | Right | Left | Right
1
10
2
3
Gear
4
Avg.
Target Vehicle speed Liest, 1/3 octave freq. [Hz]
speed No. [km/h] [dB(A)]
Lkm/h] Vav | Ver | Vie | Left | Right | Left | Right | Left | Right
1
20
2
3
Gear
4
Avg.
3TN LTS FEEAT BEEUZ YT HATE
Tyre size Running condition: Real running Simulated Chassis dynamometer
(R 1/3 octave freq. [Hz]
R Overall [dB] Correction q
Ambient Noise
Left Right Left Right Left Right Left Right
Lbgn
RERRE
Test Result
Target Vehicle speed Ltest,i
speed No. [km/h] [dB(A)]
Lkm/h] Vae | Ver | Vig | Let | Right
1
0
2
3
Gear
4
Avg.
Target Vehicle speed Ltest,i
speed No. [km/h] [dB(A)]
Lkm/h] Vae | Ver | Vig | Let | Right
1
6
2
3
Gear
4
Avg.
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TR R
Final result
Viest Overall Sound level SPL of 1/3 octave freq. [dB(A)]
(km/h] [dB(A)]
10 Lcrs 10
Forward
20 Lcrs 20
0 Lre\ferseU
Reverse
6 Lre\fersefi Pass Fail
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AR 1-2 SAD~ A 7 IR D H ] LB
Appendix 1-2

Test Result

Forward

10km/h

L‘I\’]iclAeﬁ,l,()A,j LMicLeﬂ,],BAND,j LMicLeﬁ,Z,()A,j L‘I\’]icl,eﬁ,Z,BAND,j L‘I\’]iclAeﬁ,S,()A,j LIVIicIﬁﬂ,S,BAND,j LMicLeﬁA,()A,j L‘I\’]icl,eﬁA,BAND,j

MicLefth
MicLeft4
MicLeft3
MicLeft2
MicLeft1
LMicLeft_OA,j
LMicLeft BAND,j

20km/h

Loviicright_1_oA,i Lviieright 1 sanD j] Lvicright 2.0A.5 | Evicright 2 BAND i Lviierignt 3.0, Evicright 3 BAND i Lvticright 4 0,i| EvicRight 4 BAND,;

MicRight5
MicRight4
MicRight3
MicRight2
MicRight1
LMicLeft_OA,j
LMicRight BAND,j

Reverse

Okm/h

LMichft,l,OA,j LMichﬂ,l,BAND,j LMicLoﬂ,Z,OA,j LMich&,Z,BAND,j LMichft,B,OA,j LMichﬂ,S,BAND,j LMicLoﬂA,OA,j LMich&A,BAND,j

MicLeftb
MiclLeft4
Tyre size
MicLeft2
MicLeft1
LMicLeft_OA,j
LMicLeft BAND,j

6km/h

LMicRight,LOA,j LMicRight,l,Bx—\ND,j LMicRight,Z,Or\,j LMicRight,Z,BAND,j LMicRight,S,OA,j LMicRight,B,Bx—\ND,j LMicRighthOr\,j LMicRightA,BAND,j

MicRightb
MicRight4
MicRight3
MicRight2
MicRight1
LMicLeft_OA,j
LMicRight BAND,j




TRIAS43(7)-R138-03

BlZ 2 JEE AL 2B 3 5kl
Appendix 2 Frequency shift test
BRI k@A) J715(B) FE(C) J71E(D)
Test procedure: Method A Method B Method C Method D
KEGRJE AR
Frequency of interest
Frequency
[Hz] m
Left Right
VS
Test result
Vehicle speed Frequency Frequency Frequency Shift
(Measurements) (et OF fpeea) (del f)
Target [km/h] [Hz] [Hz} (%]
speed No.
[km/h] Vref
Var | Vepoim | Veg Avg or Left Right Left Right Left Right
Vtest
1
2
5
3
4
1
2
10
3
4
1
2
15
3
4
1
2
20
3
4

Pass Fail
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BlFE 3(FFHRI 4)
Appendex3 (Annex 4)

HL ) T I R E O A

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

..................... (A—=T =5 13 AT (B E R RN 138 SRS T2 DR AT T2 K) o HE
W23, F R COHEME—RIB IO ATREZR 3 X TR (T3 CL e BLAI A 1385 06 JH D ELE (i
ALTWAIEEEET D,

..................... (Name of manufacturer) attests that vehicles of this type ..............
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.

(type with regard to its

...................... (A= =) 13, SRLE £ Y LM OF DR AEVERE DO Y23 21T -7 LT, 3
Ebo TAE A H2 BT 2,

...................... (Name of manufacturer) makes this statement in good faith, after having performed parts or vehicles

evaluation of the sound emission performance.

Tyre size

HAf:
Date:

ERREADRA

Name of authorised representative:

ERREANDEA

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

TRIAS43(7)-R138-03

AR H

Test date

AR P

Test site

AR Y
Tested by

Al H B

Test vehicle

=4, RGEB)
Make* Type(Variant)

BE S
Chassis No.

JR BB (FEEN ) AL

Engine (motor) type

TERE IR R M (Pn)/ e =2 2 TRlHEE(S)

Rated maximum net power/Rated engine speed [kW/mll’lil]

AVASHIF
Type of the AVAS

R DTEER (77750

Type of transmission (number of gears)

HE)

Automatic

T

Manual

(

)

=N
%%

Weight

AN
=R

Total

o5 1ifih
Axle 1

SF2Hih
Axle 2

o5 34k
Axle 3

A
Axle 4

TR

Curb mass [kg]

TV F— R

Mass of running order (ke]

RRE

Test mass

[kg]

ZAYFAR

Tyre size

IAN TR

Tyre pressure [kPa]

B RS/ HE

Vehicle length / width [mm]

AR 2 S ORI

Test equipments and test conditions

et A

Equipment Manufacturer

iV
Type

UTVEE
Sereal number

RE B
Test date

BEAZ A
Expiry date

BEE AT

Sound level Meter

R

Speed sensor

R %
Test facility

=208
Outdoor

[SO 10844 :2021 or ISO 10844 :2014

=

Indoor

[SO 26101 : 2012

AR

Meteorological condtions

A [EGEm/s]

Wind direction| Wind speed

PR3
Weather

ARLTC]

Temperature

U+ [hPa]

Barometric Pressure

T %

Humidity

e

Remarks
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FRIBR ARCAE

Test results

6. KGR HIE
Specifications Judgment

6.1. —fRfkR
AR B HZB W TR, Bl L FOEFEHT-TH0 LT 5,
General specifications
For the purpose of this Regulation, the wvehicle shall fulfil the following
requirements.

6.2. GV Pass Fail
A IR SN EE DR T 55 1L, AR O AIBICRES N Fikx H
WCTHIET2H0E7 5,

AHAOHAER I, Okm/h#72>D20km/h LA T % FH AT HAv 7= 38 B Fi A & U CRif
2 ORIRETIRIBICEA S 2, AVASOIEBNL, REATDN T LHEAD
B ICBWCHFARIND, 6.2.8. THD K 2aB LK 2bIZHEZIN TS, AVASD
BT DR REEL L3 %, AVASOE (T, K2alZ i L7 E i
PHIC I W TIXHE @ O FTEEAT H MO, Z LT, TR TOHEITIB W THEIR
FENZDOWTEREND,

U R ER AT th DB B B LA D AVASO F P13, FitRIl40 B BB R EE S0
&, FRITBMRBRONT NN E > THETHIENTES, 20D RERIT,
BB B EE S LAY RO TEET2HDET 5,

AVASIT, BT HALTODIEBNHH N F2i3d W T, W= v
DYEENEIX AR /B AT HE T > Th &,

AVASZ LN L TUOVRWE I A3 Z OFFB) B 1T L > T T RO E 2alZBUE S A7 /)
F =N —=F =L~V E3dBA)A B Z 555121, 6.2.8. T HOR3ICHDH1/34
JH—T NURBELUG.2.3. 1O A LR OBUE T HL 20,

o E BRI 2 16552310 F S AV BT |2, Bl 14 Bl 2 18 N S STV T R
JRAIDF 2R E SN T/ A — R —F = VL NNV BB 2 DR 52T D
LA, YR% H i R X AVASH DO R AT 272 T, $BiIBEITIC
BOTAHRRAEM 2L VB ERREIND,

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 4 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.
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6.2.1. B AR

Constant speed tests for forward driving

6.2.1.1.1.  FRAT D= OB 1L, 10km/h K& 20km/h T D, 6.2.8.THD K 2alZFl i S
NIeEDMOHETOMEMET, ABHEEUEEEORHEICL>TRTHOETD
(FHRI4) .
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
manufacturer declaration (Annex 4).

6.2.1.1.2.  FftHI3, 3.3.2.BHOSZAM: FCRBRL =& B, Nalalliz T 545872008 See
35, appendix 1

- 6.2.8. THDO R 2alZ > T FaE SN EEHPHIC 31T D/ NA— /N —F — L L~ L
U EThrZE,

- 6.2.8. HORININEST21/3F X —T N RE/D e b2 H T 528, ZRHDOAN
VRO EB1DDL/3A 05— T N RIELL600HZEL F &7 5,

- 6.2.8. HORNNEST-7% Y T H3 B ICB L CRIRESN TS U RICBIT D)
HIELLLL EThHTLE,

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 off
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.  [HAN3, 3.3. 2. TH|Z S XM 23R L 7= &, Bl O NREEES (ICE) 2AMEEN LK Yes No
T CERITERBIL THEICT L2822 k> T, —EHOMIE IV T10[E]H
;Lfﬁfﬁmﬁmﬁ#uaﬁénfmwf_]ﬁu\‘ L 13 D D ERBR O IE AR

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. RN

Reversing test

6.2.2.1. PR3, 3.3.3. DM F CTRlBRL/ZE &, BT, 6.2.8. THOR2bIZIEST- /N See

F—=N—=F = VL~V LL EOEFEZF LT IITRH7R0, 6.2.8. D FK 2bIZFL#L| appendix 1
SN DM OEE TOMENEIL, ABEIEEEOREIZI>TURTHDOET
% (FfFHI4)

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 off
paragraph 6.2.8. shall be given by a manufacturer declaration (Annex 4).

6.2.2.1.1.  [ffHI3, 3.3.3TAIC S ZHE 2 BR L= L&, Eﬁ@?ﬂ%&&%ﬁ%ﬂ’@buﬁﬁfif: Yes No
IEEEIL CRIEIC T LI=Z 8 JZO’C —EH OB E NI TL0[EE S TH R
IRHEED GRS VR o T 6 MR E M ZI3Z ORBR O H A3 BRI S D,
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. NI K ONBGH 2 2 B9~ JE M B 2 (b

Frequency shift to signify acceleration and deceleration

6.2.3.1.1.  JEWEEELREOBMIL, EERAHEICHLEEROLE (A ETHLELILETH
The intention of frequency shift is to acoustically inform road users about the
change in vehicle speed.
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6.2.3.1.2.  [FftHI3, 4. THOZM FCTREELIZEX, B9 56.2.8. AR E I B 1 24 See

FHHANOR—2 DB D7 b 101, BiTERE, 5km/hLL _17>220km/hLL F D[ appendix 2
HEFEPA B VTR L T2 EL Tk /h27200.8% D R T, 2 DFXT
OB CEB T 0L 5, 208, EO BN ET L5461
1%, 1D DJE WA ZR D BB AR B A 7o X R,

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. {58 1B AR BE 0D B 5 Pass Fail
fEIRRBEDAVASDFIL, 6.2.8. THD F2ad L UNE 2b IS S 7-EEE I &
HHDET B,

B X, EIRRREICH D . oML AT ANREEIL TV D & EITRY
AVASOEZFLTH LW, £LT:

- F— " F I I AI Y a OEGOES ., B OEFHAME I,
R=F T LUSNDONTNPDOXTEICT D, £720%

- ~Y=aT7 NV NFURAI vy a VOEBOLGE, Bl OBET L —X 2 ik

ERAP
B AME IR BIZHY | D D ZENLE AR IBEATALEIZHH LT AVASOFH
FEHFTOND,

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. TER | Z L DI ATREZRAVAS D Yes No
H &) RER S5, BB P BRINTELRBEEEED THL, ZTNHDOHIE%| Pass Fall
LI, 6.2. 1. N DH6.2 4 HOBUEIZH AL, B SNDHbDET D,

BRI, 3.2.3. FIZBAL T, BYAGR 7] HR OB R AN D EFE—R06.2.8. THD K 2a
%J:)U‘?‘%be\@iﬁéﬂi\ HE HEEEE SO R EICLo THERT DL D5 ([
A1l4),

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).
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6.2.6. AVASOE DL ~)L DIEE Pass Fail
AVASH B FHT HILTNBEE . AVASIE, Sl =y Mo LA HIC S A
T, FRITEGRHICLDBRIICESETE T, RO RLRLEOL L CEHEIL
THEW, BIRSNIZEZFOL LT, AHI6.2.1.T8)56.2.4. T8 & 16.2.8.IH|Z
HESNHREICEAS T 2L ET 5,

PREANS, 3.2. 3BEIZBIL T, MEGER A ORGSR LA O FHE—RD6.2.8. THDOF
2aB LR 2b~DE AL, BB EREFEDOREICL->oTHRRABT260ET 5
(BfHI4)

AVASOEZ DL~ LD EBIEAVASDOFE DT X TOMAEELEIL, 6.2.8.HDOFE
2a, RK2bBIORIDENF AT HDET D,

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
6.2.1. to 6.2.4. and paragraphs 6.2.8.

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).

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. — 5= R RE Pass Fail
ZIKE|J6.2.IE0)2%‘§ HOXLTERSN TWDERBT O TODHE TN TIE
AVASEIXFEIZHRELNDLD LTS,

ARN2.8.HHITEFRZ T DV 25— RpE IEFERE I, YRGBT DTV o i
FIMZ BN TCOARFRBINLEHDET D,

Pause function

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.




TRIAS43(7)-R138-03

6.2.8. AVASD fc /N Je Ol R L ~VIZ B D BUE Pass Fail
BEI3. 3.3.2. B HO M T TRBRL 72 & & AVASHERIS I TOD L, K 2a,
F2bBLOEIDEM 2w 7= HD LT D,

BERIBIZE D BT AR Al B N EE SN2 SR LIT B — i 7e s EAEITSR
A FIZRBTDHEMMNEDFOFRA T, R RN REIBEML N D LT3,
F2aB L OR2bOHEFIPHIZ ISV T, FERI3D3.3. 2D Fefh T CTRBRL 72L&
AVASEFER L7 Hl 1 , piiE 7 BT CWD 56, 75 dBA)E I X HAVAS
DA —N—F— LV EF LIRS D LT 5, ZORERIL, BB EMES %D
HAIZE > TREl T 228 TE D,

HIaBRFFO W E CTIE, Z ST DEAITINZ T, Al 1T RO H [k O R 1235
F DR AR EEL )V D BEHET- T D LT 5, HIRFFO (£ IR IREE T B i D Hi
FZHBITDRARFTIEL VBT EITIRIECORRFIEL /LB L[E ST
HOHDETH, ZiE, BENHERYER O RS TR T 52L& TED,
AESHBE ST EL T, BRI WL Db 0 LT
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), ifi
driving in forward direction. This test can be stated by manufacturer declaration.
During measurement in reverse the maximum level requirement at the front plane
of the vehicle for forward driving shall be fulfilled in addition to_the requirement at
the rear plane. The maximum level requirement at the front plane of the vehicle
at standstill condition in reverse shall be equal to the maximum level requirement
in motion. This can be stated by manufacturer declaration.

The sound levels measured and reported shall be mathematically rounded to the
nearest integer value.

#2a ATEEITIZ OV TDAVASD IR /NS KO KA — /S —F— L L~ (1] TD )
Table 2a  AVAS Minimum and Maximum Overall Sound Pressure Levels for Forward
Driving
(e.g.’ //D//)
Minimum Overall SPL in dB(A) Maximum Overall SPL in dB(A)
Vehicle-Speed v | Forward Driving | Vehicle movement blocked L. Vehicle movement blocked
R . Forward Driving L,
in km/h Y (e.g., Position "P”) (e.g., Position "P”)
(e.g., "D”)
0 Standstill - X 69 X

0<v<10 45 75

10 <v <20

20 <v <50 - 75
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#2b BB ETTICOWVTOAVASO g/ NB L O Ko — " —F— /L L~L (fi]: TR))
Table 2b  AVAS Minimum and Maximum Overall Sound Pressure Levels for Reverse Driving
(e.g.’ //R//)

Minimum Overall SPL in dB(A) Maximum Overall SPL in dB(A)

Vehicle-Speed v Reverse Driving | vehicle movement blocked Vehicle movement blocked

in km/h (e, "R") (e.g., Position "P”)

Reverse Driving

(e.g., Position "P”)

6 <v<20 47

Explanation for Table 2a and Table 2b

Tests have to be done during type approval and reported inside the Test Report
# Compliance with the regulation by manufacturer declaration

No required sound pressure level for AVAS sound

i

No AVAS sound allowed
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73
Table 3

1/ 305 —=T S N/ NE RV~ LVEA: (dB(A))

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

Frequency | COnstant Speed Test | Constant Speed Test
paragraph 3.3.2. paragraph 3.3.2.
in Hz (10 km/h) (20 km/h)

160 45 50

200 44 49

250 43 48

315 44 49

400 45 50

500 45 50

é 630 46 51
m

e 800 46 51

g 1,000 46 51

Eg 1,250 46 51

1,600 44 49

2,000 42 47

2,500 39 44

3,150 36 41

4,000 34 39

5,000 31 36
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PR ESE
Test results
BEFEII3 HENEDN R T 552 HE T D720 DT EB I OGS HE
Annex 3 Methods and instruments for measuring the sound made by motor vehicles Judgment
1. W E 745
Instrumentation
1.1. HANE i
Instruments for acoustic measurement
1.1.1. — B Pass Fail

B OREEZWET DO H T HEEE L, 77 A1GH RO B2 7= T (HELEX
NDETALRAIY— 2 2l T D513 2N 2E To) R 8 &5 31 U R & ol E
VAT LTI IURZRB20, ZRHOEL, IEC 61672-1:20131Z 58S 0T
D6

IEC 60942-1:2017|236 37T A1 D B I O B 2795 B IE 2% H
WTC, BV AT ADOREET =T HHDET 5,

HE T, [FICLIEC 61672-1: 201312 ESH COAE BN E & a5 ORI ETEF )
BIOTA BN EEZ AN TERTIHDET D, AR EL Lo E R
IRE= X TEATIVAT L& VDS 30msLL T ORI THt Az 155
REHLOET B,

5& & 5T /VSEC 61672-1:2013D BRDAEERICE G L TWVHIEIZHONTAE
MR FE R A R T ZEM TERWG A1, HEL L ORIE T 352
{#1%. [EC 61672-3:20131Z 70 #k SN CWAH I T AL EHBR DT A Bk A 1= 1 B
FHEIIFREDORE S AT LET D,

1/34 272 —7ZFAL CTHlELR Ei§ 5L &, HIEF#RIE. [EC 61260-1:2014, 7
FTAIDFT N TOEM A= THDET D,

BB EACRICEL CEEEM T DX, T UXNEE VAT AL, Dl
16 Y DG RAEEH THLDET D, YTV T —hBLOF A Iy sy
X, MROEFITEHE b DL T 5,

FHRIZIE, FHERA— I — DI RIZESRSTFB LR YU T L —ar RS ivd
HDET D,

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
60942-1:2017.

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
shall meet all requirements of IEC 61260-1:2014, class 1.

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.
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TV 7L —as

BHREEY g OBRIEEE ARKAILLLEICHESN - BRESREZ VT,
HEWE AT LOREET =y 7 EGETHLOETH, FHE B a DK T
RRCIE, AR L L ISR #S e E BERESRZ AW T, BERIES AT L0O%8
BEF v/ THLDET D,

IBANFAEIZRL T, BRARRFEAE T IR D FBEAAE D ZEA0.5dBLL FIZ720bDET 5, =
D% ERIDZERNH S5, BIEOTF = 7 ICEE LB ITEL - HIE
RS HHDET D,

AKAIL1.2.0F 2w 7 B X OFEIT, KAHAIOBEX T 5L2AI280, AHHH]
L1.3ACEEHESNZIEC 61672-1:2013~D A& TN LT 5L DO TIEAR,
2EEIZ1[H]DIEC 61672-3:2013DF EAZIEIZL T, H#H ORREF =7 B IO
R FRRITAR D,

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.

Pass Fail

B ~OWE A

IEC 60942-1: 2017 D EAE~DEF B IEAR OB AL, 1FIC1EREET 28 DL
%, IEC 61672-3:2013DFE~DRIE S AT 2O A PRI, D72 Eb 24101
[EIRFET 26D ET D, R TOMEMERERIT, 744 T EICAIL X v 7L —
Tav ik EE T HMHEROHHREHMER DT T D DLT 5,

Compliance with requirements

Compliance of the sound calibrator with the requirements of IEC 60942-1:2017
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.

Pass Fail

1.2.

W RE DT DFdn

B O HE B EE T B E S E (B GPS, L — & )& T 58 E . ikt
H+0.5km/hDOREE LA T LEHE TRIET 2D LT D,

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.

Pass Fail

1.3.

e YR
REBPORESMEERTL-OICEATRBREERIL, FTiRoBEE2E
THLDETH:

VLT A e L1
R R - 1.0 m/s
%E?EUE%% ......... +5 hPa

R e R 2 - 25 %
Meteorological instrumentation
The meteorological instrumentation used to monitor the environmental conditions
during the test shall meet the specifications of:
+1° C or less for a temperature measuring device;
+1,0 m/s for a wind speed—measuring device;
+5 hPa for a barometric pressure measuring device;
+5 % for a relative humidity measuring device.

Pass Fail
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2. BERE KGR B IO R
Acoustic environment, meteorological conditions, and background noise

2.1. B
Test site

2.1.1. — R B
AIRANTRESI N B R A2 i T 572D IO BB AR X, BT 55
BRI B DAHARIC I E £ D, ZIK%EEJJ@ﬁ%%ﬁﬁf&f%%ki()\%lﬁ@ﬁ%ﬁiﬂ
Biid, FSOFBBEAIRILL, v o, RSO RITRbDET D,
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 AR Pass Fail
AETHEIE TORBOGA | RBETEOMBERLOREIL, 1SO 10844:20210
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Z%ﬁﬁ%%—ixé EDIRMIE NS DET D, v A7aR 1, AR kX

HIHESNTZEBIZEE T 20 ET 5,

Outdoor testing
For the measurement of vehicles in motion, the test track construction and
surface shall meet the requirements of ISO 10844:2021.
For the measurement of vehicles at a standstill, the test area shall be either:

(a) ISO 10844:2014 or ISO 10844:2021; or

(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 off
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
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WL 252 EDRVLBICWDLDET S, v~/ 7uk i, ZIKWEIJODHf%lz

ICRESNEBVICEE T LD LTS,

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;

Evaluation shall be conducted in one-third-octave bands;

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

Pass Fail
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2.2. REGFME
Meteorological conditions
2.2.1. AR DS Pass Fail

FHRISA . BE EENRE O Z D 57D, b R/ BR BRI LD
IR HEAEE S LT D720 I HES D,

KWL, TANGOREWN T — 2 &R 2b0L L 7 AT TITEHEL
TS ERA~A7ufh ORSEREBTIEIICEETHILO LTS,

B EH R AR E B L ORIEDOREME A TSR T 20 DET D,

HE . PHZERIRE 235 CH40°C OFPINIZH DRI FE i Db 0 LT 5,

JE PR IL, B CHIT, il OB S B AEL IR T 52N TELT R TOE
PR BmHERE (B : 7 ARV T AR 7 ATV RHEE o7 ) —HEdE | PRELE
W25y 7 DIESE) 73 B B B ER & O HAARITIE > TENITRD o1, Kl
IR HIBRL Th v,

HIE RIS~ A7ake OmSTO RS (CRE 5 T) 255m/se B2 05 AITIET A
M FERL2NEDET D,

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
range from 5 ° Cto 40 ° C.

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. =Y H30) e Pass Fail
FHRISA . BE EENRE O Z O 57D, b NG/ BRI LD
IR HEAEE S LT D720 HES D,
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A%y 7 DIFESE) 73 B B B RER & O HAARITIE > TENITRD X1, Kl
IR ERIPRIZHIBRL Th vy,

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
range from 5 ° Cto 40 ° C.

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.
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2.3. i g
Background noise
2.3.1. AR L~V O E S v Pass Fail
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Fr—raeZRT52L,

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
Figure 4 of the Appendix to this annex.

2.3.2. EW@A% PR L~ LI IS 5 o B Pass Fail
R BR T DARFERIRE E L~V X, 7 ARKT RO H il 721 ZAVASO I E B
/J)iﬁQm dB FEl>TWAHDET D,
O — R B EL L O DAL TS B Y — 7 BBIES N5 6
FZHEEEZHEIETLIHDET D,
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. 1/334 75— T SR HT R O % 5 B Pass Fail
AHANAESTL/3A 72 —T T T 5LE BXG1 /34752 —TI12861T B
BRE DOL~L(2.3. LIEIZHE S TONTSILIZb ONE, FRHR1 /3472 —T N Rz
%Gfé?X%ifgiﬁﬁﬁif_ IZAVASORIEMEZ V72 EH6dB FEIDH D LT 5,
1/3A4 5 —T N R R OB ERE BAE OB &7 Db 0L LT, RIFRI O}
gk, XD T7a—F ¥ — BT 5L,

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.
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3. Bl OFEL -~ UIZB T 53R Tl
Test procedures for vehicle sound level
3.1. ~A7aR LR Pass Fail

R FIXENREBR X 5, ARl KB L OR2ICHES
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Microphone positions

The distance from the microphone positions on the microphone line PP’ to the
perpendicular reference line CC’ as specified in Figure 1 and 2 of the Appendix to
this annex on the test track or in an indoor test facility shall be 2,0 m £ 0,05 m.

The microphones shall be located 1,2 m = 0,02 m above the ground level. In
case of a b microphone array, the microphones shall be located 1,6 m = 0,02 m,
1,4m *0,02m, 1,2m = 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. HL il D S
Conditions of the vehicle
3.2.1. — MRS Pass Fail

B AKRL RN O B A 7o 3 7o D I HAR B B L O B BT IR S & B B
ENEDD, WIESNDHHE 2K THHDET D,
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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. N7 —FEEIRE Pass Fail
LS TODIGE | HEE Ay T ) —%, BB EREE SR> TT T
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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.
Propulsion 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.
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3.2.3. ~ LT E—RiEln Yes No
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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.

3.2.4. HE OFRERE & Pass Fail
HIEIX, Ty =r 7 —4 — 8D = 25%DFR 2N O Bl THf 95,
Test mass of vehicle
Measurements shall be made on vehicles at mass in running order with an
allowable tolerance of +/— 25 %.

3.2.5. ZA¥ DIERB LG Pass Fail
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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 wvehicle
manufacturer for the test mass of the vehicle.

3.3. R RE YOS
Operating conditions
3.3.1. — K

BRSOV T, il ITENETEANT N TR THZENTED,
R F L ORIREIR Ol Bl A B TR E 0 IR E R BB DV L
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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. TE B R R
INHORERIL, FiEL QWA Z VT, 03B IRREED B H DOAVAS~D
AERE B o ko TR RS U= B A WV CHEfE 5,

Constant speed tests
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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.

3.3.2.1.  pinEE R Pass Fail
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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 v,y
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 la 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, v for at least 5
seconds.
For constant speed test condition of 10 km/h, the test speed v, 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 v,. 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.
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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 v, shall
be 10 km/h +1,0 km/h.

For constant speed test condition of 20 km/h, the simulated test speed v, shall
be 20 km/h +1,0 km/h.

3.3.3. I
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Reversing tests
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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.
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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, v for at least 5
seconds.

For constant speed test condition of 6 km/h, the test speed v, 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. EIRREEDHEEDAVAS~DINE B2 LM% BB Pass Fail
FiE(B) X% (D) : BN EIT BN ONt sk THRER T2 B 1%, AR O fF6k,
2bITIRT EBY IR DSHRPP FIZHAIOICEE T 50 LT 5, B,
— TE ORI v & /D 7o ORI ITHERF 720 D & 975,
6km/hD E RO & | BRI v, /%, 6km/h=0.5km/h&T 5,
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, v for at least 5 seconds.

For constant test condition of 6 km/h, the simulated test speed v, shall be 6
km/h £ 0,5 km/h.

3.3.3.3.  FIRRABETOZRIRER Pass Fail
BNEITEAONERR CRER T 2B 1%, ARMHRIOffEk, K2blordeih, B
[t 1% 5 I SRPP B2 D INICEE T 50D LT 5,
B OX 7 BRIRZ LB E AT, BRI T L —F 200720t 035,
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.
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3.4.

I E e A FS OV A

BRI BNT, D7 EbARI OB EEEE O E M TITOHL D LT D,
BB BN T, R LR D5 RA BRI D4-> D 54 27 flE
ﬁ‘%%ﬁ(%@”ZOdB (A) U\V\?)Lwcmghmm jkL\/[icLefti()/\’ j;gf\ EP Fﬁﬂiflbi%%@%%®1ﬁ
DEFFEIZHOWDEDET D,

BH O — XA 72 T DRSS IA N TWAE — 3B A2 EMRRO LN AT,
LR EMEITEEET 2D ET 5, BATOETREGIHERIOR%RIB) OB O
HETIX, AAEPP’ [ O H ] O &Gl FRE I C RN ST AR B L~ L D e K
(Lo )% &~ A7 RALBIZIN T, /NERLL T OB O FE TR
T DoHDET DI XX.X),

AR B D BV STl ORI CThd 5, IR AE O FEHE ST H il D% 1 C
H5,

6.2.8. T RS I/ IMERRIZ DWW T, ANDOPP ETO R RN AA—F5
BRI C DTz TREREZHRE T2

6.2.8 BT RENT I KALERIZ DWW TUE, AADBPP £ TOREE RSB AN—T5
PEEE I CHEE A2 N2 2 DIZ OV TR RA MRS T3,

BN TOEITIRER LOME IRIREGTHE S LOMZIR) O BHE O E T, F~A1
JRTRAT M 35T SES RN TR S DARHE 5 FEL ~ L DKL o, . /1
BURLL T ORAIOF N T ETRedk T 2H D LT 581 : XX.X),

1/3%4 7 2 —7 RO TR, JER P I160 Hz7255,000 Hz ETHE 7725
HDET D,

Measurement readings and reported values

At least four measurements for each test condition shall be made on both sides off
the vehicle.

The first four valid consecutive measurement results for each test condition,
Luticright 0a, j and Lygicrer 0a, 5 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 PP’ (L. )
shall be noted for each microphone position, to the first significant digit after the
decimal place (for example XX,X).

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

the distance covered by the reference point from AA’ to PP’.

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

distance covered by the reference point from AA’ to PP’ plus the vehicle length.
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, L ; shall be noted, to the

first significant digit after the decimal place (for example XX,X).

For one—third—octave measurements, the frequency range shall be reported from
160 Hz to 5000 Hz.

Pass Fail
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3.4.1. IR RED H ) (RN E-1TE) Pass Fail
BN DT ANEITIB LI AT RALENTDOWT, K~ A 7R MicLeft 33
L UMicRight,d BL il AR S E L~ L&D 7p < EH5 R BINE L . & D K%
LMicLeﬁj,OA; jkLMicRight,i,OA, j& LTHETDHHDET D,

BARBN DT AN ELTIB IO~ A 7R ALENZOWT, K~ A7 MicLeft 35
L UMicRight;D1/34 7 52— T JEA AT V&V 7e< &b 5 A HBIEL , &
BD1/3F 25— /S RARHEE L~V Dfe KAV R & Lyjicten i BanD, j&
Luticright i Banp, £ L CHEE T 20D ET D,

Vehicle stationary (Indoors or outdoors)

For each individual test run ; and microphone position 7 the vehicle A—weighted
sound pressure level for each microphone Micleft, and MicRight, shall be
measured for a duration of at least 5 s and the maximum value reported as
Lvticten i 0a, 7 and L yticright 7 0A, /-

For each individual test run ;jand microphone position 7 the one—third-octave
frequency spectrum for each microphone MicLeft; and MicRight; 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 \licLeft_i BAND, j and L \ficRight_i_BAND, j+

3.4.2. FEATHIE U= EST RO HE Pass Fail
BARB DT AREATIB LN~ A7 R AL EINZOWT, 5~ A 71 MicLeft, 38
F OMicRight, > B AR M L ~UL A BRAA EFRPP OB CTHIE L . fe K%
LivticLefii.0A, jk LMieRighLLOA, j& LTlE42b0L7 5,

BN DT ANEITIB LN A T RALENZDOWT, K~ A 7R MicLeft 33
L OMicRight,0>1/34 2 4 — 7 J& R AR MVERRAA ERRPP’ O R CRIE T 5
DET D, BAHBD1/3FA 72 —T N RARMESEEL LD g KAR— /LRI,
LMicLeﬁ,i,BAND, J‘kLMicRighLi,BAND, jk Lfﬁ&%@“é%@&?—éo

Vehicle in motion measured with Method A

For each individual test run jand microphone position 7, the vehicle A-weighted
sound pressure level for each microphone MicLeft; and MicRight; shall be

measured between the AA’ and PP’ line and the maximum value reported as
Ltictef_i0a, 7 @A Ljicright 7 oA, j-

For each individual test run ;jand microphone position 7 the one—third-octave
frequency spectrum for each microphone MicLleft; and MicRight; 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 \licLeft_i BAND, j and L \ficRight_i_BAND, J+
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3.5.

T — A EF B L OGE R

3.3 THICHE SN A RBR R I B W T ST D H M O E 2 B2
TN VL UL J N /347 ST AT MV, AR LN
BULETHDDLDET D,

FIEMBI, TCIBLWD I TOEITHMESHUOEIEIZDOWTIL, BIO~A2
RN ETHD (X2ak L ONXK2bE ) ,

ARFPEE FEL UL DB RS BAE L, 107 Lors 208 £ L wvareet & M2 D -4 fil
DN T DEZ b I WD Tl TH D, 1/34 7 H—T ATV D
RV HE 0D R RI DAL L,\AicLeftBANDj;Sck(ﬁL,\AicRightBANDf‘fﬁ)éo

Data compilation and reported results

For each test condition described in paragraph 3.3., the overall Sound Pressure
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 L. 10> Legs 20 @nd Ligyerse t0 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.

Pass Fail

3.5.1.

SARD~ A7 aR ff RO H UL EE
EIEFITETOREGEILRSMAIZOWT, 50D ER~A7uiRy OfE RE L
FL T, HHEEITITONTLI2DERDOFE REIRT 2L D L35,

BHNE EATIES DD~ AV R ALEID FR BRI XY | Hiil] o 245 DRl D A —
IN—F = VLY UZ DN T D DFER BLOHE O L DORIZ DN TIDD
1/34 05 —T AT MVISAERRS D, VLD ALERI L3R T, ZRb D5 %
HWTIT9,

BHATAD AT ER DK 6 B L O TI%, HlE B I ORE RS O#BERIE LT, 4 —
N—F =L XNV BIO/3FIH—T RN RFEL )LD EEEEL 77—
F¥—MEXTRLIZLD THA,

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.

F—N—F— L
%?Z}‘iﬁ//ﬁiﬂ:/)l/\T@1'ELM1CL9[170A’ jj/‘sJ:ULMicRight,OA, jﬂi\ 50 0)'?4’7U7l<‘/@:
EIDK 2 DRI ET 5,

( E?‘:;

MicLaft § OA.f )/

L
LaicLert 02§ = /s
! _ (5.1 Luicrighe 1 0a }
LMficRight OAj = /5
Overall sound pressure level

The value Lyjicien 0a, j @0d Lyjicrignt 0, j for each test run j shall be the arithmetic
average of each of the five microphone positions i .

5 f
. _ (%1 Lageren s 0a.5)/
SMicLeft OAj — 'S
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3.5.1.2. 1/3F X —TNRURFEL L
BT ANEITHT OV TOMELytier en_pann, 93 & O Lytieright sann, #3+ FHIEEATHIT S
W, T XRTOMEBNDL/3F I H2—T N RIZBITH5 2D AR NLEID
K2 DIRERF—NRET D,

LivicLeft BAND, § = max( LivicLeft i BAND, j )

LovticRight BAND, = max( LovticRight iLBAND, j )
One—third octave band sound pressure level
The value L,\/IicLeft,B/\,\ID, j and L,\/[iCRightiB/\,\ID, j for each test run _] 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

LivicLeft BAND, § = max( LivicLeft i BAND, j )

LMicRight BAND, j = max( LMicRight i BAND, j )

3.5.2. BRAFESEL ~ L DF — F 2
B DT ANMERB LT —RIZOWT, 4R Dj7T ANEITEEEH L, A0 thi
FERAERDD,
E%‘;ﬁx%%#ﬁiw%~m:0b\t EITEB NSO THEBNS ST 5
DET A,

: _ (Bt Lagarenoa )/
“MicLeftOA — /4

LyticRightoa =

BREBLOE—RIZONT, BEICHRETD2REEEL VA2 A OMO
BHEVEEL TEHET D,
L(condltlon)_ min(LMcheﬁO/\’ L\/IlchghtOA)

3B THICFH SN AT AN DV T, Bl O Wl D 2R E L~ L2 E 5]
WZREATHN L MBI LD DHEDET D,
FIEB, CBLUDE WM RI30D3.3.2. THIZ it~ 7= Bl 7 1 s A > CTOHIE
WOV, BN~ A 7R IS EETHY /NI 1 ALIZHDDHDET D,
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 LMicLeFLO/—\

Calculate Lyjicrighioa

LyicLepoa = “Ia

LyticRightoa =

Calculate the final reported overall sound pressure level for each condition and
mode as the lowest of the left and right side.
Lcondition™ Min(Lyicrerons LMicRighLOA)

For each test condition described in paragraph 3.3., the overall Sound Pressure
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
Paragraph 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. /3405 —T HEL DT —FEZF
R OTANGEBLOE—RIZOWT, ARIOJ7T ANEITE L A OREF
ZROD,
ZHVEBED1/3F 25 —T NUREORB LT X T, ZNHDOREREZ AW TITHH
DET D,
LMicLeﬁB/\,\IDkLMicRightB/\,\IDo)ﬁﬁﬁ%i&%ﬁ‘é%}O)&j—éo

6.2. 8. THOERIITHETDHLERV/3F7F—T N R+ 5,

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

LyficLerBAND = f4

. _ (Zhi bagerignon ;) /
~MicRightBAND — /4

Any further processing of the one—third—octave—band values shall use these
results.
Both the Lyjicieipanp and the Lygcrignizanp shall be reported.

Report one—third octave bands as specified in paragraph 6.2.8., Table 3.

4. JE B2V SR BT 5B T IIE
Test procedures for frequency shift
4.1. — A

ARI6.2.3. THD E AR T EIL, BB EREE I T8RSN
BHEA) . B). (C)BLUD) OWT N ORER HIEIC CHERT 5,

HH B I OFBROFR T2 0 NI g% DB 1L, RIS T EIDNT T, AR
MR 1,18, 2.78, 3. L. BB L OB 2. HICH ESN-bDLEIL THD, 7277L ., LA
TOIIZERDIREEZILEMOIRENH DG EILIZDORY TIEZau,

HERE IR RS IEAE A L2Wb &1 5, BATORIEIZ OV TR
EEZRDRTIX R0, BEREOTF IR T 200895, Honic—
WRHIRE B D EENBAN TWAFEY — I R3hDHZ 0RO LN HE1E. 4
FNEEEWIETIHLOLET D,

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.

4.2. FHAIZR B L OME B AL Pass Fail
ZNHDOBEMIZER LT — 2525572012, A BB RER % L H B B I 4T
FIFZOWTHETDIHLDET D,

FRLSHTS AT ML, HDHEGIRD) Y TV L — T, &TOMEE W I AEE
Lo JE I DFIPIZ DT | AT LT BT 26812 B L Db DET D,
JE B ERE IR, BT ORBREM DB E R TEDIEE+DIREEEAL
TWDHDET D,

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.

4.3. B VRS
UG AT D FAEL 22 D Bl OB HARERIL, LT Thob LT 2,
Test methods
The vehicle sound emission tests, which are basis for the type approval test shall
be The type approval has to be

4.3.1. FEA) Yes No
HUM I, AR (3.3.2. 5 U833, 3. T L[RIARIC . AR iR 12 3 VT — i
HOZEER S i » GEIR T AH D L35,
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.).
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4.3.2. FEB) K O HED) Yes No

FEROTEGR B AL T HAVASH DA HLRAE 5% | L2352 1T RS Z L3 T
LR ERR C, T obDET D, v AR ALEIL, ARMRIOfHER, [X2alZ
RESNTZRBESM0LBVET S, EHlfORGEEZ 7> PP LICEET5H0L
ERAR
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
vehicle shall be placed on line PP’.

4.3.3. FE(C)— B iaR 3 L OEITIRRE D H il Yes No
BANEIRIC LTIl CED RN DY v —F AT EA—F— LIZH
EERETOHLOET D, AR AALEILT ST, RMHRIOfF 8k, X 2alc il ES
N EHoLBYET 5, HEOFRIZ 7 A PP EIZE E T 500895,
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
placed on line PP’.

4.4. W Fe AAE
Measurement Readings
4.4.1. R T EA) Pass Fail

431 HITHESNT-EHE IR W TR Eb4E OB E % Ehi 355D T 5,
AT AN LBB’ B O HL i O 45 8B S ~ A 7 s AL E TR T A 0 L

T 5,
fEMT DT . AN DS PP O FRTLA—NLVETOE S 4 & E RS B Lo -4
HHDET B,

Test Method (A)

At least four measurements shall be made at every speed specified in paragraph
4.3.1. 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
PP’ shall be used for further analysis.

4.4.2. BT EB). (C) KX TND) Pass Fail
FAEFIL, Db, BRI BICHUES oA 3 E THIE T2,
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.

4.5. 15 = ALER Pass Fail
BWEEY T ML TN T A R B O 72K E6,66.6% DA — /83—
S E AT A — T — AT NV OB EZR RO DE D&%, BRI
IIFREREIE. BRESLMD LICEWEE LA B TELI OIS OE O S

HDOETD,
YTV EORFEREEITL, 5%V 7 VOB 2/ NS I E THLD
T-ETHD,

RRGEA) DG A WL LS [ZEES D EE T TV D EITRET D
DET D, ARHIET LD B EHR GBS peeal T FIE V> TN T LD E D
M2 DT WD T B E 5, AARBH T LMl R S EIT, 4o
DY TN DG EE T2,

Signal Processing

For each recorded sample the average auto power spectrum shall be determined,
using a Hanning window and at least 66.6% 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 fy,..q 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.
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Table 4  BMNZHOEXAERIFT LI TSI D /34T
Analysis of the shifted frequency per target condition per side
Determined Reported Speed § Reported ¢
T Test run | Reported speed frequency of per target 'requency ©
arget . .. interest per
per target (average per interest condition L.
speed .. target condition
condition | sample segment)
© ) (average of the €
- speed reported speeds) speed
km/h No km/h Hz km/h Hz
1
2
5%
3
4
1
2
10
3
4
1
2
15
3
4
1
2
20
3
4
*) 75 (AN E AT L7 0 )
ZOMF R TORERIFIECOWNTL, OB AT VAT 553 EIC
BWTEEEHT DL 5,
*) not for Method A
For all other test methods the derived frequency spectrum shall directly be used
for the further calculation.
4.5.1. T =2 ELHOBIOERRE

BeSHDE W%, FHRICBWTHEA 72500895, bRV FlBRE L H s
ED . b UV VSN ALD T2 JE e 8 | LB JE I i L TR 375,
ZDOMD B DWTIE, b WO B e, B IR S U728
fopecd @ ANT VT INOARDE D ET 5, Hi%IE 5 D JE B ZEAE del £ 2R (DI
PEoTRHETS:
= (1)

delf = {[(fspeed _fref) [ (V test _Vref)] /fref} x100
ZZT,
el d. FTEOHHIC 35 DR CD S,
£ bkm/hoD HEHEH T F 7= 1 Tl b ARV LR S E IS B I D B 5 Ch D,
Viesth i JEI I, oo\ S0 IEn 9725, FEBROD HLH 7 | TAREE L T D,
Vied F AL, AR IG5, EEEOBHE/IIHEEECHD,
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 f.
For the other vehicle speeds, the corresponding shifted frequencies f,..q 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 = {[(fspeed - fref) [ (Viest ~ Vref)] /fref} - 100
where
fipeed 18 the frequency at a given speed value;

f¢ is the frequency at the reference speed of 5 km/h or the lowest reported

speed;

See
appendix 2
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Viest 1S the vehicle speed, actual or simulated, corresponding to the frequency
f

speed;

Vier 1S the vehicle speed, actual or simulated, corresponding to the frequency f,.;
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B 1-1 HE OB EL -~V BT 58
Appendix 1-1 Vehicle sound level test
TE AR AT e FEEAT SO & U HATE
Real running Simulated Chassis dynamometer

Constant speed test

Running condition:

M EX 1/3 octave freq. [Hz]
AR Overall [dB] Correction d
Ambient Noise
Left Right Left Right Left Right Left Right
Lbgn
Test Result
Target Vehicle speed Liest,j 1/3 octave freq. [Hz]
speed No. [km/h] [dB(A)]
[km/h] Vav | Ver | Vaw | Let | Right | Left | Right | Left | Right
1
10
2
3
Gear
4
Avg.
Target Vehicle speed Liestj 1/3 octave freq. [Hz]
speed No. [km/h] [dB(A)]
[km/h] Vav | Ve | Ve | Left | Right | Left | Right | Left | Right
1
20
2
3
Gear
4
Avg.
L3EEN T AT FEHEAT UG5 X UHEAFE
Reversing test Running condition: Real running Simulated Chassis dynamometer
mE BT 1/3 octave freq. [Hz]
AR Overall [dB] Correction Y a-
Ambient Noise
Left Right Left Right Left Right Left Right
Lbgn
Test Result
Target Vehicle speed Liest,j
speed No. [km/h] [dB(A)]
[km/h] Van Vpp Vi Left Right
1
0
2
3
Gear
4
Avg.
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Target Vehicle speed Liest,j
speed No. [km/h] [dB(A)]
[km/h] Vav | Ve | Ve | Left | Right
1
6
2
3
Gear
4
Avg.
Final result
Viest Overall Sound level SPL of 1/3 octave freq. [dB(A)]
(km/h] [dB(A)]
10 L(zrs 10
Forward
20 Lers 20
0 Lreverse()
Reverse
6 LreverseG Pass Fall
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B 1-2 SARD~ A2l FRF O R LB
Appendix 1-2

B AL R
Test Result

Forward

10km/h

LVIichﬁ,l,OA,j LI\'Iichﬂ,LBAND,j LI\'lichﬂ,Z,OA,j LMichﬁ,Z,BAND,J’ LVIichﬁ,B,OA,j LI\'Iichﬂ,B,BAND,j LI\'lichﬂ;’LOA,j LMichﬁA,BAND,J’

MicLeftb
MicLeft4
MicLeft3
MicLeft2
MicLeft1
LMicLeft_OA,j
LMicLeft BAND,j

20km/h

LN’IicRight,l,OA,j LI\'IicRighLLBANDJLI\'licRight,Z,OA,j LN’IicRight,Z,BAND,j LN’IicRight,B,OA,j LI\'IicRighLB,BANDJLI\'licRight;’LOA,j LN’IicRightA,BAND,j

MicRightb
MicRight4
MicRight3
MicRight2
MicRight1
LMicLeft_OA,j
LMicRight BAND,j

Reverse
Okm/h

L\rﬁcl,@ﬁ,l,O/\,j LMEC[.eF{,l,BA\D,j LMicl_eﬂ,ZOA,j L\rﬁcl,eﬁ,Z,B/\ND,j L\rﬁcl,@ﬁ,.’%f)/\,j LMic[_eFLB,BA\D,j LMicl_eﬂA,OA,j L\rﬁcl,eﬁA,B/\ND,j

MicLeftb
MicLeft4
MicLeft3
MicLeft2
MicLeftl
LMicLeft_OA,j
LMicLeft BAND,j

6km/h

LyticRight 1 0A,j LMicRigm,l,BA\DJLMicRigm,zm,j LvticRight 2 BAND, j| LvticRight 3.0, LrwicRigm,B,m\DJLrwicRigm,mm,j L\licRight 4 BAND, j

MicRight5
MicRight4
MicRight3
MicRight2
MicRight1
LMicLeft_OA,j
LMicRight BAND,j
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BIZ 2 JER A 2R b =R B 3 2R
Appendix 2 Frequency shift test
AR5 FIEA) F1E(B) FE(C) J71£(D)
Test procedure: Method A Method B Method C Method D
SF G JE I
Frequency of interest
Frequency
et |
[Hz] m
Left Right
PR R
Test result
Vehicle speed Frequency Frequency Frequency Shift
(Measurements) (o O fipeea) (del 1)
Target [km/h] [Hz] [Hz) (%]
speed No.
[km/h] Vref
Var | Vepoim | Ves Avg or Left Right Left Right Left Right
Vtcst
1
2
5
3
4
1
2
10
3
4
1
2
15
3
4
1
2
20
3
4
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Pass Fail
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BIFE 3(PAI 4)
Appendex3 (Annex 4)

FEL BT 0 B T D 3 5

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

..................... (A= =) 13 AR (BE BRI 1385 1T~ 7o E O F AT R T 50 D H
i3, T _RTOHEME—RFBIL ORI ATRER T X COERF 12T, W ER A 1385 06 THO BRI
BLTNWBILEEET D,

..................... (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.

...................... (A= —40) 13, BREE A £/ T LM OF O EVERR O Y2 21T 72 BT, &
Zho TR G HEEIERT D,

(Name of manufacturer) makes this statement in good faith, after having performed parts or vehicles

evaluation of the sound emission performance.

HAT:
Date:

EREADRA

Name of authorised representative:

ERAEADEAL

Signature of authorised representative:
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