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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. RS HE
Specifications Judgment

6.1. — AR
AR O BBV T, BRI, LT OBEFAmIETH0ET 5,
General specifications
For the purpose of this Regulation, the wvehicle shall fulfil the following
requirements.

6.2. FERE 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. A e S R
Constant speed tests for forward driving

6.2.1.1.1. FRA OO ORERFEE 1L, 10km/h Mk O020km/hThH D, 6.2.8. HDFE 2alZ il S
T:%@gm@ii?fﬁ?@i;ﬁé\‘rdzai‘ HEFEESZDOHEIZLoORTHDOET S
FfEI4) ,

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.  FMHI3, 3.3.2. HOSRM T CRBRL/ZEE ML, Ttz 5o 32608 See
T3, appendix 1

- 6.2.8. JHO R 2a| IS TR E SN TR EE R 2B 1T D i/ NA— S — A — L~
PLEThaZE,

- 6.2.8. HDEK3ININWAT-1/3F 7 =T N REDREL2OFTHIE, ZNHD R
VRO EB1 DD/ 347 B —T N R1E1L,600HZLL FET 5,

- 6.2.8. HORIIEST LY T OB AL TRIRESNI AU RITBIT b/
HIEL~VEL 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;

— 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.  PFHI3, 3.3.2. B SE 2R L7z o B D PNIEERE (ICE) 23MEFI e F| Yes No
TEAITFLEEL TRIEICTF L2 Ic k> T, —EHORIEICBWTL0[EERE T
BN B EMMD SRS N2 o726 ML Bl Xz omBr o H 23 BRI S
2o

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. BB
Reversing test

6.2.2.1.  BHI3, 3.3.3.HOFM FCiBRL 7= &% HfIX, 6.2.8. JHOE2bIZHEST- /M| See

I =R —=F— VL~V L, EDOFEEFE LTI 5720, 6.2.8. THDFE 2bIZ Fe# | appendix 1
éa?bé‘:%?{mmii?fﬁ’éwﬁé\i‘ili\ BENEAEEZEORGIZL o TURTHOLT
% (FfHAN4) .

When tested under the conditions of Annex 3 paragraph 3.3.3. the vehicle must
emit a sound that has a minimum overall sound pressure level according to Table
2b of paragraph 6.2.8. Compliance with other speeds covered by Table 2b of]
paragraph 6.2.8. shall be given by a manufacturer declaration (Annex 4).

6.2.2.1.1. [FfHEI3, 3.3.3M S BHEARBRL-&&, Bl ORI E#I Lkt T CTE7/Z| Yes No
IIFBREIL CTRIEICFHLIZZ &Ik T —HOBIE IR W TI0[RIE R TH R
e EEATRES N2 > T2 6 . Yk T ORBEOwE A 23 st &,

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. TR 36 X OB A R L9 2 B i s (L 3R

Frequency shift to signify acceleration and deceleration

6.2.3.1.1.  JAEEA RO RKIE, EEAIHE I LEROZ{bE F THLEDLZETH
60
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.  BHI3, 4. THDO S FCRBRLIZE X, W23 34 56.2.8. THIZH E SN E 18K See
FENDOR—2DHILD A7 EH 11T, BlERE, 5km/hLL F2A>220km/hEL F D] appendix 2
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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. {E AR EE D Bl Pass Fail
1EIRRAEDAVASDO 1L, 6.2.8. THDF2ad L ONFR2b ICHEIE S /- AR IS &
HLOET D,
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BFEEMTOND,

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. AR [ C L HBINDY AT REZRAVAS D Yes No
H B ERES 3, EiRE DR IRTEARBELZTD THLW, ZNOHOFE 3% Pass Fail
NZEI, 6.2.1.TH56.2.4 THOBTEIZHE AL, wu_fémévt)@}:a“é
BREHIS, 3.2.3. 381 BAL ¢, AUAGE AT DO FRBR R DO F T — R D6.2.8. THD F 2a
%%U%Zh«@i@é\ti\ BB EE SO REICLTHER T LD LTS (K
HI4),

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~ )LD IS ) Pass Fail
AVASHEDFHT BN TODHA, AVASIE, filfll 2=y Mz X EHIC A SEHE)
T, FITHEEE IC LR PUIELSEFE T, BHOR LD EDOL L TEEL T
BE, BIRENT= B HFOL LT, ARRI6.2.1.387:56.2.4. 78 ) 1U6.2.8. 74T E
SNTATRRIZE S T2HD LT D,

PRFHII3, 3.2. 3B BHL T, BGR w1 OBt G LA O FE— R D6.2.8. THDO R
2aB L OE2b~DOH AL, AEHERYESTEDOHEIZL->THER T b0 &2 (I
AVASDZF DL~ )L DB EAVASDFH DT X TOMAGHEIL, 6.2.8.HDOK
2a, F2bBLUORIDEMFZFLTHDET 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 paragraph 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. — I IR RE Pass Fail
AHI6.2.THD2%% B O L TEFRSILTNDFB AT S TSI B #iH N T,
AVASTILHICTEBNDLDET D,

ARH2.8. I TEFET DV VR D —RHE IEMEEEIL, Y BB TT O Q2 EE
PHSMZ BN T O RRRBENDEDET 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.

6.2.8. AVASO I/ N DI KB EL VI T 28 E Pass Fail
FEHENIS, 3.3.2. THD S FCRERAL7- L& AVASHE IR SN QWD H 1T, F2a,
F2bBLORIOEMERT-THDET D,

MR IZ E D AT KGR AR S EHE S-S b LI B 5 AR A7 8% BT 41
TIZRFBHEMNLDF DR AL, B RNO REEML 2N D ET 5,
F2aF3 IO 2b DI LG I35 CL KRB 3.3.2. THO LM T TR L= & .
AVASZAE#E U= s 1%, BIES I EITL TWAEEE . 756 dBA)ZE X HAVAS
DF— IR =F = L ~ULEFE LI NE DO ET 5, ZOmBRIT, H B fl/EE L H
I TRl T DN TED,

HBIBREEOBRE L., AiEETICOVWTOEB 7aL b A DR L~ LB,
BTS20 ban, Zhit, A EMEESEORIE L CTRefiT3
ZEMTES,

HESNE SN S EL T, B2 R b I W I Lb 20 LT 5,

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.
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*2a
Table 2a

AT AT IC OV TOAVASO R/ NS L O KA —/S—F— /L L~UL (f:1D))
AVAS Minimum and Maximum Overall Sound Pressure Levels for Forward Driving
(e.e..”D”)

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

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

in km/h ( D7) (e.g., Position “P") Forward Driving (e.., Position “P")
e.g.,

0 Standstill - X 69 X

0<v <10 45 75

20 <v <50 - 75

#2b
Table 2b

BB EITIZOWVWTDOAVASD /N L U KA —/3—F— /L L~UL (] : TR])
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 L. Vehicle movement blocked
. e Reverse Driving e
in km/h (e.g., Position "P”) (e.g., Position "P”)

(g, "R

X X

6 <v<20 47 75

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

1

No AVAS sound allowed

<3
Table 3

1/3F 75 —7 N R R /NG E L~ VAT (dB(A))
1/3rd Octave—-Bands Minimum Sound Level Requirements in dB(A)

Frequency Constant Speet‘i 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
s}
% 800 46 51
g 1,000 46 51
E§ 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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kIR A
Test results
ERETE] HENHEARTHEZHET 7DD HF LRI OGS HIE
Annex 3 Methods and instruments for measuring the sound made by motor vehicles Judgment
1. HEF 28
Instrumentation
1.1. B E AR
Instruments for acoustic measurement
L.1.1. — MR Pass [ail

BHORESERNET D7D T DB, 7T A GHR OB AR 2 7= 9 (HELES
NBUALVRRAIY— % E T 5881320 EE OB RRE S UIRZEONE
VAT LTIRFIERBIR TRHOEAEE, IEC 61672-1:20131C FlikS 41TV
D
IEC 60942-1:20171Z3-5< 7 T A1 D& B ISR O B2 7= B ERRE H
WCES AT LOEKRETF = 7T DET 5,

BIE I, RTLIEC 61672-1: 20131 ES N COA BB E G SR ORI INEF)
BLOTAIBEREEMELS AW CERTAH0ET 5, ARREEEL /L O EIRY
IRE =BV T HATHIVAT L VDA 30msLL T ORI R Cii B4 525
_REHLDOET B,

B FHET VDIEC 61672-1:2013D R DAFRIZH AL TWVDHIEITDOWVWTAE
MR TR M R T 2N TERWEA L, BEL L ORIEICHE A3 5%
&%, IEC 61672-3:2013I2 SN TWAH 7 T A1 FH R0 E A B A0 - T B
FEIIRFEORIES AT LET D,

1/34 72 —7 WAL TIIEE FEiET 5%, JIEFZRIL, IEC 61260-1:2014, 7
FALDT X TOBEMEH-THDET D,

BB RICBEL TRIER EIE T HEE, T VXSV AT AL, D7etd
6B Y MO G FREE B T Db DET D, Yo TV T —bBROE A FIv Iy
1%, RO BT b0l 5,

FHERICIL, FHRA— I — D RICESRTBLOF YT L —ar i EEng
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

reaquirements 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 “IF” 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 I[EC 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. Fy¥)TL—1g Pass Fail
KRNEEyarOBIdERE, AR LLIBICRESN - &K Ess AV,
HENE /XTA@i{ZLv&%I/&k T DHDLT D, FHPE Y a DT
RELZIE . AR L LICRBEIN - T B EdE AW T FERIES AT 2042
BINFRE LT, F'aﬁﬁL‘H%EJ:#‘TH%E@ CAMEDZEN0.5dBLL FIZ5bDET 5, 2
D% ERSZRE DS ST25EIE, BIRIOF = Z7IZEE LT IZEL N HIE
FEREZEETHLDOLET D,

AMAI1.1.2.0F =7 BLOFRHE X AR OREXTHL2A1280 . AKHI
1.1.3.1ZFR#EiEN7ZIEC 61672-1:2013~DiE A & E%hE -5 D TR0,

2 LRIDIEC 61672-3:2013DF EARIEIZL ST, HEDBEET = 7B IO
BENFRBIZ AR 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
satisfactorv check shall be discarded.

The checking and adjustment described in 1.1.2 does not invalidate the
compliance of IEC 61672-1:2013 described in 1.1.3. for the purpose of this
regulation.

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

1.1.3. FTHA~DEE Pass Fail
IEC 60942-1:2017 D E A ~D F EAZ EZR D AL, 11T 1@*@:@“6%@}:
T %, IEC 61672-3:2013D EfE~DRIEL AT LOWEVEITL, D7 LB 2F T
ERRGET 25D ET 5, 2 TOM A MERERIT. E’Zéﬂ‘é%ﬁ EUL?’JF ¥U7 l/—
TaraETHMEROS LB N E T LD LT 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. WERIEDT-DDESE Pass Fail
O R BB, EERIEEE ] GPS, L —& —) & AT 554, ke
H+0.5km/hOIFEL AT 558 CHIE T 2D LT 5,

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. R EEE Pass Fail
“ft?ﬁq]@iﬂfﬁi*#’%%ffﬁﬂ‘ét TR BMELEEL, FieOBELA
THHLDETDH:

BRI 21 C

mﬁ@uﬁg%% ......... +1.0m/s

SRR EAE B e +5hPa

*HX‘J’/E}J—{EUE%I_ 5%

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.
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2. BEREE, [RGB RE
Acoustic environment, meteorologlcal conditions, and background noise

2.1. B
Test site

2.1.1. — R
AFANTREEIN - HE R A EM T 57 DI BB BRET, T 5
BRI BT AR IC IV E 5, ZK%EEU@H%%{?EKTE%%JUEWODHﬁ?ﬁFE
R @%@%@fﬁiﬁﬁ%@tu o, FEDORERIZRDEOET S,
Genera
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. =N 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

(¢) Dense concrete.
The test site shall be substantially level.
Within a radius of 50 m around the centre of the track, the space shall be free of]
large reflecting objects such as fences, rocks, bridges or buildings. The test track
and the surface of the site shall be dry and free from absorbing materials such as

powderv snow. or loose debris.
In the vicinity of the microphones, there shall be no obstacle that could influence

the acoustic field and no person shall remain between the microphone and the
noise source. The meter observer shall be positioned so as not to influence the
meter reading. Microphones shall be located as specified in Figures 1 of the

Appendix to this annex.
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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
Appendix to this annex.

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 micronhone.

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° C to 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
noisc 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. BT O5E Pass Fail
FHE S, @ VEENEE OHIJHE EH 570D b VIR BB S I2 L5
B u«77L1 ZRAIE T A= DITHESNA,

K[EPZRX, TANEORFN 2T — 2R MT 000, BIEHF . B, FHxt
BEBLORENEZTETILDETD,

HIE L, JE B 22 R IREE 235 CAMHA0°C OFE IR NICH SR E T 50D LT 5,
ﬂl{mf—i M%T&)fmi B OFR SR AR T 52N TEHT R TOE
BEIRH RS RE (B T ARV T AR /\47)/]\ et o7 U —HEE | REHE
252 7 DVEE)) 28 B B ELEZ FE ORI > THENTR DI, Kok
TR EERIPAICHIRL TH R,

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° C to 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
noisc emissions (e.g. start/stop, hybrid propulsion, battery propulsion, fuel-cell
stack operation) are enabled according to manufacturer’s specifications.




TRIAS43(7)-R138-03

2.3. e
Background noise
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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 revorted as the backeround noise.
The overall sound pressure level of the background shall be reported as the

largest overall sound pressure level from all microphones, Ly,.

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, L4, ganp-

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.
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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. 1/374 72— SR N B DR Eg 3 S - Pass Fail
RN ﬁéofl/37w5f 7% fuw“é&% BRGL/3A D2 —T\ZBIT DG
BREDOL~JL(2.3. 1. S THNENT=L DN, X H1 /34772 —T N RIT
BT AR R R EIFIAVASOREM AV 72 EH6dB T EIAEHD T 5,

L/ 3A 05 —T NURGHT R OREERE B OB 72500 E LT, RIfRIDfF
k. M50 7n—Fy—r BRI HIL,

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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Test procedures for vehicle sound level
3.1. ~ AR LR Pass Fail

AR E T BENRIRFEER 21T 5 RFHI O 8k, KB LOK2ITHESH
e AR ARPP LD~ AR ALED D, FREER THEERCC ETD
PEEEIE, 2.0m=0.05m&d 5,

~A7uRAL, HIEN51.2m £0.02mD B SICEE T 5, SARD~ A7k Zff
FA+2546., ~ A7k 3 EE1.6 m%0.02 m, 1.4 m£0.02 m, 1.2 m=*0.02
m, 1.0 m£0.02 m, 0.8 m*0.02 m({ZALE T HbDET 5, HHE SR TDIEC
61672-1:20 I3IZHLE S NT=~ A 7Ry O EIE, KFEDHH ETHRCC |12
EET 5, FliIMicLeft,EMicRight D EFRE R T,

REFHEB), OBLOD)DEGE, ~A7adR T Em O FiiE & 5% i B E LR
TR b7 (K2alB L ONK2b 2 R)

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 5 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 MicLeft; and MicRight; .

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. EREIOE S
Conditions of the vehicle
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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.
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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.
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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. AR
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.
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Constant speed tests
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speed simulated by an external signal to the AVAS with the vehicle in standstill

These tests are conducted with the vehicle in forward motion or with the Vehicle\/ ‘
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, 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
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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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. 12 IR IRAE T4 1R Pass Fail
ENFIIEA O THRER A H I, RO, K2bioRd &30, #
M MR I DSERPP_EI2HDIICEE T 5L D ET 5,
LW OF 7 BIRAAZIBALEIZ A, BRFFIZITT L —% 2005 0 b0 e 35,
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.

HE e A E 3 KO

FRRGEIF BN T, D7 EHAMORIEZ FE O CITIbDET 5,
BRI T, IERD LR D A RN IR M) DA-D O MEfGE T 5 A 272 IE
%%Tﬁ(%fﬂ“ZOdB (A) l/y\ W)LMicRight_()A, jkL]\rﬁcLeﬁ_()A’ j%\ EF' Fﬁﬁiflﬁi%%g%%@/fﬁ
DFHFEIZANDLDLT D,

B S —RI172 3 OEEHED DAL CNAE — IR AT LR D LT A1,
L EMITEIET 20 L5, BACOEITIRIERIEIS L O IR O HEH O
HIE T, AALPP RO BEE OK Bl R I C R R EINTZARES EL ~ L O KR
(Lo )% B~ A7 RALEIZIS T, N EL T ORI OF T £ TRl
FTHHDET B XX.X),
i}ﬁﬁ#ﬁi’é\@%i’@ﬁﬁiiﬁ@ﬁﬁﬁf“%éo HiRIRRE D R YE ST HEH O T
2.
6.2. 8. THIREN T/ IMERRIZOW TR, ANISPP £ TORYE SN N —F 2
HEBE IOz TR R AR E T2
6.2.8. THITRIN T i KEARIZ DWW TR, AN BPP ECO RSB S —F5
HREEC RN 72D DWW TR R A IG5,
BNTOEITIRIEB I OME ILIREFTE RS LU IR) OO E Tid, K~A
JaRLEIZIBNT, S RIC R RS NDAREE S L~V D RAEL o 7\ /D
S DL T ORPIOA £ TR DB D LT : XX.X),

1/374 25 —7REIZHWTIL, JAREHELFHIE160 Hz7355,000 Hz £ TH 775
HDETD,

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,
Luicright 0a, j a0d Lygieon 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’ (Llest,j)
shall be noted for each microphone position, to the first significant digit after the

decimal nlace (for examnle 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. {E1RRRBO EL ] (BN FE 1= Pass Fail
BN DT ANEITIFR IRV A 7R ALENZ DN T, &~ A 7R MicLeft 33
J UMicRight; Bl AREME T L~ L& /D 7e EH5RPEBIE L . £ D i Kfii%
Ll\rﬁcLeﬂ,i,OA’ jkaMicRight,i,OA, jk LTHETob0LT5,

BAABN DT AREITIB LI~ A 7R AL ENZ OV T, &~ A7 aiRMicLeft 1
L OMicRight,D1/37 74— 7 RIZEA T MV A7 & 5 FORTRIEL , 10
BD1/3A 02 —T N RARFE R FEL ~L D B KA =V R % Lygicren s panp, i&
Luticrighti sanp, €L CHRETDHDET 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
LtieLe i 0, j and Lyjicright 7 0A, j-

For each individual test run ;jand microphone position J 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

Loticlen_i BAND, J and LMicRight_i_BAND, J*

3.4.2. FFEATHT U BT O HE Pass Fail
BAEBN DT ANEITIB L PN A 7R ALEUZDOWT, &~ 71k MicLeft; 33
X UMicRight; D B AR T E L ~OLEFRAA ERRPP O CRIEL . &K fiz
LMicLeﬂ_i_OA, jkLMicRight_i_OA, jkbf%&%jﬂé’%ﬁ@ &2,

BN DT ANEITIFR IRV A 7R ALBNZDUNT, & v A7 mR MicLeft 33
FOMicRightD1/37 7% — 7 JE I FA T MVAEFRAN EEPP OB CTRIE T 5%
DET D, BEBND1/34 75 —T N RARFEFEL ~L OB KR — VR I,
Lutictef i anp, & Latickight i Banp, ;&L CHRE T 26D T 5,

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 MicLleft; and MicRight; shall be
measured between the AA’ and PP’ line and the maximum value reported as
Lyticrenion, j and Lgicrighii oA, j-

For each individual test run ;and microphone position J 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

LvticLete_i BAND, j @0d L \ticRight i BAND, j-
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3.5. T —HEHBLORE R RS Pass Fail
3.3 AT E SN AR M I B W, ST 2B O M Z L E U5
F =N — VLYV N TN /3A T H—T AT ML, BRI B LN
FBIULETHDODILDET D,

JFEIBI, TCIBID I TOEITIHF mESHADRIEIZ OV, BID~A2
AR DB TH D (X 2ak LUNX2bSIH)

ARFMEAEEL L D A5 FAE Lers 10+ Lors 2090 2 UL oversol e T2 D D S E
DR T DEE | b ITWEENC O TETHD, 1/3F 74 —T AT ML D
R, B ORI OE, Lygicr enann 48 & PLygeriehsann TéDo

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 L0 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, Ly capanp and Lyjcrightsann-

3.5.1. SARD~ AT aAR A I RF D P R
1B F T EITOR BEABEIR SIS DN T, 5O DE A~ A7 aiy Ol Ra )
FL T, FREEITICTONTIDDEL DOFE R AT 2 D& 5,
BREEATIEE DD~ AT RALEID H RLERIC LY | #2470 A4 —
N=F =)L LU ZDONTLIODFER | BIOHEM O LA DRIZHONTLHOD
1/3F 7B —T ATV BER SIS, TIWEAEO BT 9T, 2O/ R
FANTITI,
Mt HIAD AT ER D63 L O 71, BlEB L O RBEOMBEEIEL T, A —
NG = L UL B IO/ 3 I H—T R REEL )LD R E L7 o —
F ¥ —MERXTRLIELOTHS.,
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 i.
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.
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3.5.1.1. A=A =
%3:1}‘71%??]{:01/ \VC@{ELMiCLeﬂ,OA, j%i—o{‘LMicRighLOA, jlj:\ 5D 0)'\7/])7137JT\\/’{ﬁ
[EiD % DHEHMFEEI LTS,

(5, Lageren con )/

/s

i _ (T2 Lyiers st i DA ) /
McRight Q4 = 3

Lygicrarion; =

Overall sound pressure level
The value Ly o 0a, j @0d Lyicrignt 0a, j for each test run j shall be the arithmetic

average of each of the five microphone positions i .

(5, Lysicron i oa

)s

Lysoier ay =

1 . GELy Lr-ﬁ@j;t:_.‘_&;._.—'}/
MicRight 0Af = g

3.5.1.2. 1/34 05 —T N REEL L
T ANEATHE DUV TDIELytier o panp, 793 & P lvicrighe panp, 13+ FHRIEEFTHZ O
WTC, T RTOEBND1/3F 7 H—T N RIZBIT A5 50D~ A7 aR L&D
K2 D RF—NVRET D,
LticLen BAND, 1= max( LivticLeft i BAND, i )

LivticRight BAND, = max( LivficRight i BAND, i )
One-third octave band sound pressure level
The value Lyjcren panp, j and Lygcright 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 i

LticLeft BAND, § = max( LticLefe i BAND, | )

Laieright panp, i = max( Lypegion i panp i)
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3.5.2. B RARHEE R~V D7 —H S
B DT AR L OE —RIZOWT, 4B DT AMEITEFH L BRI J1
fFERAER DD,
FBOTANEMEBLOE—RIZoOWT, ET 2B O W THEBNZ 245
DETH,

L i (B, L.‘.Hd.aﬁﬂ.—lj)/
MicLefrOA = 4

N -0 A

LaticRizhroa = !4
BHEMEBILPE—RIZOWT, KR ETHREEEL XNV EELA O[O
BEHIRVMEEL CHE TS,

Liconditiony= MiN(LaicLoron» LnticRigheon)

3B IR RSN T ARRMEIZ W T, EE O H D 2R E E L~ L 2E 5
WZRATANEEIL NS Z D DB D ET 5,
FHEB, CBELUDZE AWM RI30D3.3.2. T/ »T-HE 7 1 bT A2 TORE
WZOWTHEL BIMO~ AR BB THY /NI 1 AL DBDET 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 LMicLeﬁ()A
Calculate Lyjicrignioa

22 L’r-ﬁ-.—l.aﬁ{z.s.,-')f
/4

Loticresron =

(B Enicmizneons )/
[
Calculate the final reported overall sound pressure level for each condition and
mode as the lowest of the left and right side.

Licondition)™ min(LMicLeﬂOA’ LMicRight()A)
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.

Laticrishroa =

3.5.3. 134052 —7 FEL~ V0T — 28
EBEDOTARGERBIOE—RIZOWT, ABDOj7T ANEITE AL, S M ORE R
INLABED /347 B —T N REO LI LT T, ZRHDOFREREZ AN TTHH
Lticr enANDE Lnticrightsanp P BT 2R 906 D &5,
6.2.8 HOEIHETHERV/3A X —T N RERET 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.

L A (T, Lynctesranm )/
MicLeRBAND = 4

. B LMi-:Rj_!ht{)A._i'}/
MicRizhtBAND = 4

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

Both the LMicLeﬂBr\ND and the LMicRightBAND shall be repor‘ted.
Report one-third octave bands as specified in paragraph 6.2.8., Table 3.
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4. JE W 5 A RICEE T R ER FIE
Test procedures for frequency shift
1.1. — R

AH6.2.3. D E A RICETHHEIR, BB EMEEFICIoGRREN
551 A) . (B), (C)iaJ:U\(D)O)D‘ﬁ‘ﬂﬁ)@uft%ﬁﬁ/ihfﬁﬁwﬁ‘é

B 75 L OVRBR O B E 720 ONTHERR O BRI RIS AL 3R 6 LT A
MR 138, 2,28, 3.1 B LOB.2HIZCREINT-LDO LRI THD, 72721, UL
—F@Iﬁélﬂfﬁéﬁiifdiiﬁm@%Ebibi‘b’?)éiz%é\ﬂi:@BEV)T“Liiﬁb\n

JEJ;&FE FRIEABHALRWLEDET B, BATORIEIZOWT :,UF%E%IJ&

i%%bfcﬁ 7‘2@ 13725720, BERE O TSI EIRET 2075, E»%r;z’)

B B DEE LA N TNDFEE— N HAZERAD LN BA1T. Y
I EAIEST I LOLET 5,

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. FHEIES KL OME S LB Pass Fail
INHOBEMHICEE LT — 2545572010, B BB RMIEE S LE I EII o HT
RISV BB BLDET S, \ -
HEGNT AT KT, AGEYR) Y TV T — T, 2 TOX G E LSS
o J i E oD A A | zbt@ ATV T e T DR N2 AL THDh D &7
%o JERE D TEREIL, BT OB O R L g CEDIZE ek s R
LTWHHDET 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. AR 71k
ARG AR O LR DI O FHARERIL, LT ThodbDEd 5,
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. JF1EA) Yes No
L, EHRABR(3.3.2. 30 K% U3.3.3. ) L[AIARIC . BAMVRBRMRR 12T, — ik
RO HER S e - Tl T DL DT 5,

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. FF1EB) K OTFIED) Yes No
EEOEERIEZ S T DAVASH O BLEHR(E 54, B ZITIRAZENT
DR T, B T5LDET D, v AR ALE, ARMRIOA ., XK 2alZ
fifﬁéhi“ﬁﬁ*#@&k@kﬂ‘é H i ORI 27 A PP EICE ETHLDE

60

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’.
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4.3.3. JiE(C) — BAERR I L OVEITIREED Bl Yes No
RALIRIC 51k TIElR CELRNRBRR D v —F AT EA—F — LITHT
ZRETDHEDLT D, VAT RALENLT T AR A OAk, M2l iES
NIZRBR R D LBV ET 5, B ORTRE 27 PP’ LI E T5608F 5,

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. I E B A4
Measurement Readings
4.4.1. ABRFEN) Pass Fail

4.3 1B ESN A EIZB W TR Eb4AmI OB E % FEhii 35 L9 5,
FAETEIT AN EBR IO Bl O£ @B~ A 7 el N E TIN5 DL

ERAN
FRAT DT AN DD PPPOFRIIA—MVETOE S %, A HERRIVEH
HbDETD,

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. iR 715B), (C) K% D) Pass Fail
FAFTIL, D<K EH5R R, FRRTE BICHESN &3 E CHRIEET 2,
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. IR =S Pass Fail
FULGES T IAZBIL TN T A R B L OV 72K 8 1,66.6 % DA — 73—
T W FAWT, AT — 2T LD EE RO HED LT 5, B
%ﬁ’iﬁ%ﬁi\ HAZSMFZ LA B L R TEL ISV s D% 8 5
HDET 5,

YTV PO EREEIL. M%7 L O BRI 2 NE A ETHED
R FEWDOEA EEEEDIZEA LS BRI VTSR ET 5
DET D, BERHEET LD A HERE HEL ol T BIE TNV ZEDRR DR
W ERIEZ b WS DB T2, BAREHT LM EREEIT, 42
OV T NOFIEEEET 5,

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 fyp..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 AN HOEHBERZT LIS T ISE LB D ST

Analysis of the shifted frequency per target condition per side
Determined Reported Speed freReEZI:iedof
Test run | Reported speed | frequency of per target red Y
Target . L. interest per
per target (average per interest condition .
speed L . target condition
condition | sample segment)
(f ) (average of the €
Jr specd 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

*) HIE (AT ER L0

ZOM T R TORERITIEIZONWTUL, SBOIT B AI MV A T e D5 I
BWTEEEHTHLDOET S,

*) 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 — A ELO B LOWE R
FASEHEWEE A FHEICBOTER T L0875, bR et & s
TED . b WU IO T JE I R . BRIt & L TR 375,
FOMDBEIRICOWTE, b WIS H B, BRI L7z E K
fpecd AT VG DBIEDH D LT D, Bi%lEH ORI ZE L del £ 2U(DIC
WoTHETS:
Q)

delf = {[(fsneed 7fref) / (V gest 7Vref)] /fref} x100

ZZTC,

fipeedl s FTEDHIRIZB T DE WP ETHD,

£y Bkm/hD FHEE E F7- 13 b IRWIEE R S EICRBIT R THh D,
Viesthhn JEIBARE oot SRTIG 35, SEEROD B F 72 [ IR HIE TH D,

Veetddn I EKE AT KTIG 37 % SERE 0D Bl /- | AL FLOE T D,

Data compilation and reported results See
The frequency intended to be shifted shall be used for the further calculation.| appendix 2
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) / (V test Vref)] /fref} - 100
where

fipeed is the frequency at a given speed value;

[, is the frequency at the reference speed of 5 km/h or the lowest reported

Viest 18 the vehicle speed, actual or simulated, corresponding to the frequency
fspeed;

Vet 1S the vehicle speed, actual or simulated, corresponding to the frequency [
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Al 1-1 HL OO F L~ B3 2R
Appendix 1-1 Vehicle sound level test
TE B AT EELT BELME 5 X UHATE
Constant speed test Running condition: Real running Simulated Chassis dynamometer
i 1/3 oct freq. [H
E%_E ] Overall [dB] Correction /3 octave freq. [117]
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)]
Ckm/h] Var | Vee | Viy | Lett | Right | Left | Right | Left | Right
1
10
2
3
Gear
4
Avg.
Target Vehicle speed Liest i 1/3 octave freq. [Hz]
speed No. [km/h] [dB(A)]
km /h] Ve | Ve | Ve | Left | Right | Lett | Right | Lett | Right
1
20
2
Gear 3
4
Avg.
t%IBRER FEITEAM EEAT SELUE = X UHATE
Reversing test Running condition: Real running Simulated Chassis dynamometer
R 5 1/3 oct freq. [H
E%,E ) Overall [dB] Correction /3 octave freq. [Fz]
Ambient Noise
Left Right Left Right Left Right Left Right
Lbgn
BRAE R
Test Result
Target Vehicle speed Liest,j
speed No. [km/h] [dB(A)]
km/h] Van Vppr Vig' Left Right
1
0
2
3
Gear
4
Avg.
Target Vehicle speed Liest,j
speed No. [km/h] [dB(A)]
tkm,/h] Var | Ver | Vep | Left | Rignt
1
6
2
3
Gear
4
Avg.
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SRS RES
Final result
Viest Overall Sound level SPL of 1/3 octave freq. [dB(A)]
[km/h] [dB(A)]
10 Lers
Forward s 10
20 Lcrs 20
L everse!
Reverse reverscO
Lre\'erseﬁ Pass Fail
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nlF 1-2 SARD~ A 7AH HIRE o [ AL B]
Appendix 1-2

Test Result

Forward

10km/h

L]\[icLeﬂ 1LOA ] LMicLeﬂ 1L BAND. LMicLeﬂ 2 0A ] LMicLeﬁ 2 BAND. | LMicLeﬁ 3 OA LMicLeﬁ 3 BAND. | LMicLeﬁ 4 OA LMiuLe& 4 BAND. |

Micl efth
Micl eft4
MicLeft3
MicLeft2
MicLeft1
[.MicLeft_OA,j
[.MicLeft BAND,j

20km/h

LI\[icRi ht 1 OA LMicRight 1 BAND i LMiuRiEht 2. 0A ] LMicRiHht 2 BAND.j LMiuRiHht 3 0A] LMicRiEht 3 BAND | LMicRighv A OAJ LMicRiEhT 4 BAND |

MicRightb
MicRight4
MicRight3
MicRight2
MicRight1
LMicLeft OA,j
[.MicRight BAND,}j

Reverse
Okm/h

LMiPLet‘t 1LOA] L!\'IicLeﬂ 1L BAND. LMirLeﬁ 2 0A ] LMirLeﬁ 2 BAND, | LMirLeﬁ 3 OA] LMi(tLP,rt 3 BAND.] LMil"LF‘ﬂ 4 OAj LMirLeﬁ 4 BAND. | |

MicLefth
MicLeft4
MicLeft3
MicLeft2
MicLeft1
LMicLeft_OA,j
[LMicl.eft BAND,j

6km/h

LMirRi ht 1 OA L!\'Ii:‘Right 1 BAND LMirRight 2.0A] LMir‘Right 2 BAND.J LMirRight 3 O0A] LMi(tRight 3 BAND, ] LI\]iCRight 4 OAJ LMifRight 4 BAND |

MicRight5
MicRight4
MicRight3
MicRight2
MicRight 1
LMicLeft_OA,j
LMicRight BAND,j
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Appendix 2 Frequency shift test
Ag Gk FikA) 5 15(B) FHE(C) J5i5(D)
Test procedure: Method A Method B Method C Method D
IR JE K
Frequency of interest
Frequency
(Target) @speed
[HZ] [km/h]
Left Right
Test result
Vehicle speed Frequency Frequency Frequency Shift
(Measurements) (Lo O Lpeca) (del )
Target [km/h] (Hz] [Hz} (%]
speed No.
[km/h] Vo
Viaa Vep-im | Vep 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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Appendex3  (Annex 4)

Hl T B EOE & &

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

..................... (A—=Tr—2) ik, AR (BERIRI BB 13875 I o T B DFR AT 5 HIR) D H
23, T RTOEBE—NBINNERATEER T X TOBEEEE 2BV T, ER AN 138 506 . THO TAEIZ
AL TWAILEEET S,

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

1}

EHo TR A EHETER T 5,
...................... (Name of manufacturer) makes this statement in good faith, after having performed parts or vehicles

evaluation of the sound emission performance.

ERDS
Date:

IERREADRA

Name of authorised representative:

IEBREADZE 4

Signature of authorised representative:




