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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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B

Test results

6. AR HE
Specifications Judgment

6.1. — etk

AHRO BN TR, BT, LT OB ZRT b DET 5,

General specifications
For the purposeof this reguration, the vehicle shall fulfil the following requirement.

6.2. R
PRI SN Em SR T 551, AR O ABICHRESN - HiEEH
WCHIETH2HDET 5,
ABLANOAARIE, Okm/hiEA>>20km/hLL T D)8 EEH#EFHIC)# ] 9~ %, AVASOAFEH)
I, AR A O BRI B W TR AR SIS, AVASIE, HLUE O /EBY &I N £721%
HFPHAN TR O EE) L BAR R AEB) FTRE CTH D,
AVASZZEAH L TV WL S FRE DR 2ICHESNIcA — /3 —F — /L L~ L% Yes No
3dBA)LL B DG EITIE, 1/34 74— T RNURBI OB B E RO EIX
8 H LR,
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 for the 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 specification range. AVAS may be operational
independent of the operation of an internal combustion engine inside or outside of]
the specified operation range.
If the vehicle that is not equipped with an AVAS fulfils the overall levels as
specified in table 2 below with a margin of +3 dB(A), the specification for one—third
octave bands and the frequency shift do not apply.

6.2.1. TE AR
Constant speed tests

6.2.1.1.  RAO7HOFRBEEEIL, 10km/hF L TU20km/hTH D,
The test speeds for approval are 10 km/h and 20 km/h.

6.2.1.2.  [FffHI3, 3.3.2. FHOSM FCRR L/ E X, HEIX, Fidzm/z T 545 T2b0L[  See

- 6.2.8. JHDE2UNES T35 S T HRBOE |2 31T Dl /A — R —F— /)L L~L L) | appendix 1
ETHDZLE,

- 6.2.8. HOR2UNEST/3F VX —T N REDIREL2OHTHZE, ZHON
VRO EB1 DD/ 3F 7 —T R RI1E1,600HZLL FET 5,

- 6.2.8.JHDOFK2, FI3FETIFFNAUEST23% 2 T 2B L ICBIL TS 7o v
NIZBITAE/NEEL VL ETHHT L,

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 applicable test speed
according to Table 2 of paragraph 6.2.8.;

— that has at least two of the one—third octave bands according to Table 2 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
speed according to Table 2 of paragraph 6.2.8., column 3 or column 4.

6.2.1.3. BREENS, 3.3. 2. BHIC DX HLM A FBR L 7= & & | Ml O RSB DM EB LFE 1T CTE7Z[ Yes No
AR EIL CRIEIC TS L2 &Icio T, —HORIEIC BV TL0ELER: TH %)
PREE RIS N2 o126 . MM Z OB O H 23 RS D,
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. %R
Reversing test

6.2.2.1.  PFfFHI3, 3.3.3. BHO SN FCRBRL/- L&, HlIE, 6.2.8. THDOFK2, HISIZHE-T-F[  See
INA =R —= L L~ UL EL EDOFEZFELIRT TR B0, appendix 1
When tested under the conditions of Annex 3 paragraph 3.3.3. the vehicle must
emit a sound that has a minimum overall sound pressure level according to Table 2
of paragraph 6.2.8., column 5.
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6.2.2.2.  [ffHI3, 3.3. 3B SX B M AR L= L& Bl O NIEBIAEE LT TE7-[ Yes No
IEERRENL CHIEIC T L2 8Icd > T, —H oM E BV CL0[ELEFE TH LD
7R EME N FLERS IV > T 6 . S B2 T ORER O H 3 bR S b.
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. N F6 JONBOs 2 32 B3 2 J B B e (b R

Frequency shift to signify acceleration and deceleration

6.2.3.1 JE BB RO B, EERAHEICH L EHOZbE T THLEHIETH
The intention of frequency shift is to acoustically inform road users about the
change in vehicle speed.

6.2.3.2. RIS, 4. THDO S T CRBRL 7= & B3 % 7°56.2.8. T L E S 7= B 4K See
HHEHNON D E 0070 10, BiERE, 5km/hLL_E23220km/hLL T @] appendix 2
HERMEIZBWTOEYL Tt 1km/h ¥ 7200.8% D LR T, ﬂﬁl/w)%ﬂe“?
OB CEBT 2D LT 5, 200l OB NEL T AT
1D AW BIEAC R D PSR A 2 7= E 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. ik Yes No
X, B IERFICE 2R L TH L,
Stationary sound
The vehicle may emit a sound when stationary.

6.2.5. JEEL e SN RS /NI A Yes No
H By RS, EIRE DBRINTEARBELZTED THLW, ZNHDOFITZ| Pass Fail
LA, 6.2.1.HHDDH6.2. 3. HOMEITHA L, B AISILdbDET D,
Driver selectable 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 6.2.3.

6.2.6. AVASDOZ DL~V DI Pass Fail
AVASHEEO AT B CTODE A, AVASIE, filflla =y Mo XD EHICE-S& | 8
T, FITEGEF ICLAERUCESETFE T, RO R EDOL )L TIEEIL T
HE, BIRSNZEEFOL LT, 6.2.1.78)256.2.3. TH2HTNI6.2.8. THEB L
6.2.9. HIZHLUESNAARITE G T 2bD&T 5,
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 6.2.3. and paragraphs 6.2.8. and 6.2.9.

6.2.7. —IRFE 1 FRE Pass Fail
ARH2. 7. HHIZERT DD b— R IEHREb 2L L3280 L35,
Pause function
Any pause function as defined in paragraph 2.7. shall be prohibited.

6.2.8. AVASD I K EFEL ~LICE T 5 8LE Pass Fail
BRI, 3.3. 2B M T CRlBRL 7o && | AVASDMER S IV CUOD B I, AL T
WABEE . T5dBA)EE 2 54— R —F— L L~ L DB ER LRV DET D,
Specifications on maximum sound level for AVAS
When tested under the conditions of Annex 3 paragraph 3.3.2, a vehicle which is
equipped with an AVAS, shall not emit an overall sound level of more than 75
dB(A), if driving in forward direction.

6.2.9. /N EEL L See
AR O RI3O I EICEESERE SN EEL ~Uid, R b T 8% | appendix 1
EIZHDENT . DR EL LT OEER THHDET 5,

Minimum Sound Level

The sound level measured in accordance with the provisions of Annex 3 to this
Regulation, mathematically rounded to the nearest integer value, shall have at
least the followings values:
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# 2
Table 2

/N L~ L O BE(EAT : dB(A))

Minimum Sound Level Requirements in dB(A)

Frequency in Hz

Constant Speed Test

paragraph 3.3.2.

paragraph 3.3.2.

Reversing Test
paragraph 3.3.3.

(10 km/h) (20 km/h)
Overall 50 56 47

160 45 50

200 44 49

250 43 48

315 44 49

400 45 50

500 45 50

630 46 51

1/3" 800 46 51
octave

bands 1,000 46 51

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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RBR AR
Test results
B RIS HENE BT 55 2HET DD DOHFEBLOGH R HIE
Annex 3 Methods and instruments for measuring the sound made by motor vehicles Judgment
L. HE G2
Instrumentation
1.1. B E AR
Instrumentation
L.1.1. — L Pass Fail

B OREIZWET DD AT DEEEIL, 7T A58 0 B2 -3 (HELES
NDTALRAZ) — % T 558132 E & L) R E RS SULRZE Ol E
VAT LTIRF LRG0, ZIHOEML, IEC 61672-1-20131ZFE#S LTV
50

[EC 60942-20031Z3-3< 77 A1 D FH B Ege D B Al 7= 5 B Edd Hv
T WEAT LD EERET =/ T 55D LT D,

HIE L, RILLIEC 61672-1-2013ZHE STV S 2R E G 2R ORI E [T
BEOTAAEEMNEEZHWTEGTI2HDET 5, ARSI EL~LOERT 7
F=HV T EITHIVAT L AVBEE . 30msLL N ORI MR CHAEESH
=HDET D,

1/34 74 —7 12U CHIEZE FEhi T 5 L&, JIEFHERIL, IEC 61260-1-2014, 77
A1DFT X TOE =T DL 5,

BB ECRICEAL TR E T HEE, T UXNVEE VAT AL, D7pibl6
vy Do EREE R T obDET D,

PV L= BI O AFTIvIL DT, RROE S SEN LD LTS,
FHRIZIE, A — DI RIZESURTBL ORI 7L —ar pasivdd
DET 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
60942-2003.

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 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.

1.1.2. Xy 7L — g Pass Fail
FHRE Y a ORABIRFEE TR, LLIEICHES N T B8R IESRZ HWT,
HFEREL AT LORERET =0/ THH0ET 5, BMFAH 2L T, A EOZE
230.5dBLA FIZ25b DT 5, ZOEE ERIDZE NS5, RilEIOF =y
TICER LT IS IERE R A M T 5H D35,

Calibration

At the beginning and at the end of every measurement session, the entire acoustic
measurement system shall be checked by means of a sound calibrator as described
in paragraph 1.1.1. Without any further adjustment, the difference between the
readings shall be less than or equal to 0,5 dB. If this value is exceeded, the results
of the measurements obtained after the previous satisfactory check shall be
discarded.

1.1.3. F{E~DEE Pass Fail
IEC 60942-2003 DBk ~DF B IELROE AL, 1FEICIEMREET Db DT
5, IEC 61672-3-2013D Ef~DHIE L AT LD mE AL, D7l Eb 24121
WBAET2b0ET 5, R TOEAMERRIT, 34 T 5 EEICAILZX vy 7L — g
Vi Elind AR O HAHRER R N E T A DET 5,

Compliance with requirements
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Compliance of the sound calibrator with the requirements of IEC 60942-2003 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.

HEEHNE DT DR

L O R, E# R B E (B GPS, L—& —) & 554, Diakih
+0.5km/hDFEEZ AT 5514 CHIET2H D LT 5, BRI IV THEE DAL
BEW HEEREZATIEHE . 2O 72<EL £0.2km/hDOREEEZH T2
&

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. If testing uses independent measurements of speed, this instrumentation
shall meet specification limits of at least = 0,2 km/h.

Pass Fail

1.3.

RGP B
B ORE S A EA T 2720 T 2R G R EEE L, FreoELH
THHDET S
TR A e +1°C
JEGAE I LG (e +1.0 m/s
?\E{EUE%L ......... +5 hPa
R s Y B ) T 2 (- =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.

Pass Fail

BERE [RGB LS
Acoustic environment, meteorological conditions, and background noise

2.1.

AR

Test site

2.1.1.

— B

AIRANCHESN -l R Z EE T 57O IR BRI, Rk 5K
BRI B DAEARIC RV E £5, AFAIOEERZ 72T RN B L BN ORIERER
B, RS0 FTERBEARIL . 2o REOERITRDLDET 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.

AN RER

ARG, BRENICEmET 5, ABRETROMEL L OE I, ISO
10844:201 4D A =T H D LT 5,

EATH DO OLNABLEEE0mEAN T, LB T = A A& BEITEm Y
DREIII D720 b DET 5, RBGEITER B LI ORBRY O R imiL, #%L T
WHHLDEL MEFIKTREOREM BN NEDET D,

~ AR O, BRI EE R T RN O AEEM R Vb DL
L., vA7afRy EEEETROBIZIZADB N2 WS DET 5, IEE X, BREORIEIC
WEBE B2 HZEDIRMLEIZWDLDET D, v A 7afRid, RIUCHESZE
BOIZEHETLHHDETD,

Outdoor testing

The test site shall be substantially level. The test track construction and surface
shall meet the requirements of ISO 10844:2014.

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

powdervy 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.

Pass Fail

2.1.3.

AL 7 T D SR N R BR
AKIE L, B ETOEEDINCT X TOVAT ABNERN AR/ BB CilElE 15, F
T2IXAVASD B EE) Al GE/2E— RN CiElR T A HH 2R R 2 L X A S 55

HEBETobDET D,
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BRI IL, ZORBRFIEIZE Y THHLL T Ok L ES LT EEEE2 AL
721SO 26101:2012I12 8T 5HDET 5,

#ﬁﬁﬁ“&#iiéé’béwﬁﬁ X, KBIRTERVICEDDILDET D,

AR C XL P AR 20 0&T 5

- HIRIE, AL LRI NDZEMOF RIZHLRD FIZHESILTNDHLDET S,

- ERIE WEDT-DIT R IRO 12 G T ob0DET 2,

- FHliE, 1/34 72 —T RURTEETHHLDOET D,

- FHli D= D~ A7 v AL E IR, KSR T ERBVARAORTIE SN S
PENLIEDDR~ AR ALEETORBI T80 L35, Zhix, ~A/mky
R (Z A )&%,

- AR RERTE(T A ) TORHMIZIE, D7 EB100HRIE SEHHT5b08

- MRE L COBEA NI T AT O T 51/34 74 —T XU Rid, xt5D
ARTIVREE T IIICTEDDILDET B,

&t%ﬁﬁm 1%, XFG L2 D iR B I B AR R T I 2 (1SO 26101.201200 7
WZED) B THLDET D, RIRERDEBIRVE L LI, ZLD FICixabk

xf%zﬁﬁ@%é @zEJ (2B E D15 Ak 7 ﬁxf;u\ﬂﬁﬁzf&pé

‘?4’71:!1‘/0)HL i‘fE' B KT T RN HDEEM DN D&

L. V/fﬁmﬂ‘/&ﬁ{ﬁi@laﬁ AN DET 5, JEH L, BRE OREICRE

BhE G2 HZEDIRMIEIZNDEDET S, v f7akd, KICHES L8

WZBLET DHDET 5,

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 26101:2012 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. 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.

2.2. KRG
Meteorological conditions
2.2.1. RO DY Pass Fail

FHAISR AR, W VEENEE OFEPHAZ E D D120 72b NIRIm e BRI 41412

B emAaz b T 57 DIl ES NS,

KWL, TAMNGOREN 2T — 22T 200 TAMZUTITIEHEL
AT MEH~ A7k OmSERETHEIICHETH5HDET 5,
HE A R, G, FEXHEE B L ORIEORFEE LT DHDET D,
HIEIL, FFEZERIRE RS CHHA0COFFAMNICHLRFIZE T 2HDET 5,
JEPEIREE 1L, LB THIVUL, HlORE R ELL T 22N TELHT XTOE
TR HEHEEE (B : TARV T ANy T ATV RHEE, ST U —HERE REHE
AL > 7 DVEE)) I3 A— T — DHARIZHE S TH NI D LT, LB FEPH
WZHIFRL TH &,

HEFIC~ A7 mRy OES TORUE (F2EE 5 Te) 255m/ s 2 585 11T AR
EEBL2WEDET D,

For outdoor facilities

Meteorological conditions are specified to provide a range of normal operating
temperatures and to prevent abnormal readings due to extreme environmental
conditions.
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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, wind speed, 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 DY e Pass Fail
SRR, W EENRE OFIPHA E D D720 | b NI MR R 4412
LN AT A [ %’:Bﬁﬂ:ffét WZHLESND,
KEGWPERL, TANGONREWN 2T —2ER 4200 L0, JIEH, B, FEx}
BEBLORIEDEE LT D2HDOET D,
HE L, FFEZESIRE NS CTHHA0COHEFANIZH AR HE T 55D ET 5,
JE PR 1 JAET&’D%’L X BEWOBEF R ALK T HZENTELT XN TOE
PR EEE (B : T ARV T ARy T ATV RHEfE o7 U —HEdE REHE
MRS > 7 DVEE)) 3 A—T1 — DHARIZHE S TH NI D LT, 0PV NE S HiPH
IZHIBRLTH LV,
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° Cto40° 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.

2.3. b
Background noise
2.3.1. A%@ffﬁzirV/\/I/@?EJﬂiﬁél@ Pass Fail

KBRS 3 70 b B PHER S 2D 2 EL 10 N E 35, ENDSLNT10F3
7/%:%\1 TR Y% 10@*}/7/mwﬁmuﬁéﬁﬁﬁiﬁ#ﬂ\WFLET@

B ETHLDOTHHILZMRL FOWEEIHEHTEHDET S,
Jm%@zﬂl WX, BRER Jﬁﬂ%?5747mﬂ“/ki074’%ﬂj‘/u%%ﬁﬁb\f
1TObDET A,

BAEER CREBRAZ T2 X3, EmBRE SN CORWEZIZFEEL TR
KEETOR—F —_F | /Jv/—& AF A= —F21T T DM OB i 7% D%
ENLIEONDEEE Tk D ZE B IO EmM B ENC LB B2 & ) A RS
LCHETILDOET S, EE%M%?KL@V/]’?DT/ ZEB10R Y 7V D AR
BELV VO KIEZ R E L, 2L Tl T2 0ET 2,
%\74’7Dﬂ‘/0)%10$/4f/7 JAZDUWT, BEER T O i KA D fe/IME £ T O
AL, , BT 2b 0L 2,

K~ AR BIT DR S D KL~V IS T 51/3F 72— 7 JEb
AT ERETDHHOET D,
BEZOMERBIOREDHBIE 2D EL T, RHIOAH 8, 47—
Fr— ST 5H2L,

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.
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The recorded maximum A-weighted sound pressure level from both microphones
during the 10 second sample shall be reported as the background noise, Lig,, for
both left and right microphones.

For each 10 second sample at each microphone, the maximum to minimum range of]
the background noise, A Ly, ,,, shall be reported. The one-third-octave
frequency spectrum, corresponding to the reported maximum level of background

noise in the microphone with the highest background level, shall be reported.
As an aid for measurement and reporting of background noises see flowchart in

Figure 4 of the Appendix to this Annex.

2.3.2.

HLI] OO AR L~ LI E B 1 S e
LU (g BE T O 5 KAE)72 5 QNI T E O FIE L0 D 7= DK R 2 iy Bk &
FEMEE L~V O g KIED D i/ IME E T O# I FIZ U T RSB *%Ez’nﬁmézht
LV Lo 2 FF DTN FRBR S L oo 12331 DjlE1 B ODuiWﬁ(E'Jﬂin‘*%ﬁ%fT
%ﬂzﬁéof%ﬁE@“é%@}:Té HEREANDBE AR . Lo = Liest; ~ Leon T
50
B MR 2 REBR S A R, BEBR S OARFE T E L~V O KAED D e/ IME E
T@%ﬁlﬁSZdBuT“(&’)éiH/\ OB NTHD,

I 5% 5 O e KAED DI/ MEE CORPAD2dBA B X D5 A 13 12, BRSO K
I//\/WMEIJ;EI//\/I/ xHL10dBEA EIRWH D ET 25,
& DI KAED S I/ IMEF TOFFH D 2dBEE 2 TRV, 1o, KFiEF DL~ L
ERIEMEO D3 10dBARTH ORI, A 272 EEEZRFLZ LI RATRETHD,
EH%# RN B L L DRHEINBA I TS H EE — 7 BRSNS

UREE AR IE ST 20 DL D,
?E'JTET[E@IE%K@OD@EJJU&ZJ%ODJ:L“C REH|DOFHE, K4D70—F % —haeS
Mozt
Vehicle A-weighted sound pressure level measurement correction criteria
Depending on the level and the range of maximum to minimum value of the
representative background noise A-weighted sound pressure level over a defined
time period, the measured jth test result within a test condition, L shall be
corrected according to the table below to obtain the background noise corrected
level Ltestcorr,j. Except where noted, L ocearmri = Lot i = L aere
Background noise corrections to measurements are only valid when the range of]
the maximum to minimum background noise A-weighted sound pressure levels are
2 dB or less.
In all cases where the range of the maximum to minimum background noise is
greater than 2 dB, the maximum level of the background noise shall be 10 dB or
greater below the level of the measurement. When the maximum to minimum range
of background noise is greater than 2 dB and the level of the background noise is
less than 10 dB below the measurement, no valid measurement is possible.

If a sound peak obviously out of character with the general sound pressure level is
observed, that measurement shall be discarded.

As an aid for measurement correction criteria see flowchart in Figure 4 of the
appendix to this Annex.

Pass Fail

#3
Table 3

B DARFPEE L~V HITERF OREERE L~ VI B D IE

Correction for level of background noise when measuring vehicle A-weighted
sound pressure level

Correction for background noise

Range of maximum to minimum value of Sound pressure level of j-th test result Correction in dB

the representative background noise A- minus background noise level

weighted sound pressure level over a
defined time period

ALpgn, pp in dB AL = Ligstj = Lign in dB Leor

— AL >10 no correction needed

<2 8 < AL<10 0.5

6 < ALC8 1.0

4.5< ALCE 1.5

3<ALC45 2.5

AL <3 no valid measurement can be reported

2.3.3.

1/3F 75 —T R RO HT IR DR BR 2 24

AHANZE-TL/3F 7 52— 77&/%#5&%\ Bk G21/3A4 02— T\ IBITHIEER
B DL ~YL(2.3. 1> THOIESNIZbDONE, B R/ 3A I Z—T R RIZE
T BT AR R B E/ITAVASO R EEE D 72K EH6dB FRIZH D LT 5, KR
B OARFMEZ RV UL T ARG 72 I ZAVASORIIE B AV 72< &5 10dB
TEAHDET S,

1/34 05— R RO EEEZRE RS EOXRIZT DT IS,
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1/3F 08 =7 SRR RSB AR OB 72 2b DL LT ARMHIOf 8%,
KeD7u—F v — M358,

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. The A-weighted
sound pressure level of the background noise shall be at least 10 dB below the
measurement of the vehicle or AVAS under test.

Background compensation is not permitted for one—third octave band

As an aid for background noise requirements when analysing in one—third— octave
bands see flowchart in Figure 6 of the Appendix to this Annex.

3. LW O L~ Z B35 a0k FE
Test procedures for vehicle sound level
3.1. <A TR E Pass Fail

R FTITENREHERXIC BT D, MIBIOKR2ICHES NI~ A7 ak ##
PP’ LD~ A7 aRALEDND, [AIFREER T HEEHERCC ETOHBEIX, 2.0m*+
0.05m&9° 5,

~A7aR R, HiE 5 1.2m£0.02m O & SIZALE T 5, B B E R K TOIEC
61672-1:2013IZHESN T~ A7k OmE i, KD EM E£{T7 14 CCI
FEH T A.

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 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. 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

CcC’.
3.2. Bl O S
Conditions of the vehicle
3.2.1. — RS Pass Fail

HUE I, ABLRIO B 2723 7O ICHIR R b oA B S BB B REE
HENED D, IRFESNDHE M 2K T DHHDET D,
STBERFTRE R W O A ERE MBI —T7— R L TCE/RTILDET D,
HEV, FCHV®D A | 5ABRIX, NEABERI D A Eh & [BlkE T~ 57D 1B ) HE 3D
RVIRBE T T HHDOET D, HIZIL, TXTOA—T 4%, BRI
P a VAT B AT I TRLLDET D,

WEAZBRLET DR, BLMXE F OER T DRI > TWDEDET 5,
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 —FREIREE Pass Fail
EHEINTODEA . HEE Y7 — %, BB EREE FE O IES>TT T
DEEILHERED A NERDDICtrm W REIREBE AT 0ET 5, #HidE ST
V=%, EENHLOF ORAEZARIK T A ATREEDRHH T X CTO EEREREZ A 2
V2T DT DI RGH i DR FEREPHNICHDE DT 5, EDMOFEFH D BT
FINVFX— BT AT L. BB AR RTRE/ IR BB IZH AL D T4,

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.

3.2.3. ~ VT —RIElL Yes No
EHLE L AERD A REARE O EEE T — RN E I 2> TWAE A1, | Pass Fail
SBEDBIRFLMICB N THEORAENKHIELRDE—RERINTIHHDLET 5,
Hf L CHBMIGRINSNAEOELRE—RB3HI5E . K/IOFORE
PEBETAIAELOWVRBRFELRDOLZLT, ABHEEESEDOBEL ThD,
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B OREDNRHIRL AR D B EIRE— N 2R E T 5K WIGA I, 3
TOE—RZRBRT2HDLL , BV RPN BIONLET—REEHL T, A
HANZES<EmN LD FDOFRAZRET D,

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.

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.

3.2.4. HA OFRERE & Pass Fail
BIENL, Tv =2 7 — —E 8D 15%DFR AN O H il CHEHi 5,
Test mass of vehicle
Measurements shall be made on vehicles at mass in running order with an allowable
tolerance of 15 %.

3.2.5. S A DEFERIBIL G Pass Fail
ARERACH BT MT 22 A7, BB ERYESFICLoCGRITI, kLT
B REE SRR ELTEAA YOV A XBLOFEEOWT I IR T HH 0
42,

AR, Bl OFRENE B2 LCHBIERWER SN HEREL - 22 XEI2T 5,
Tyre selection and condition

The tyres fitted to the vehicle during testing are selected by the wvehicle
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. G e a0
Operating conditions
3.3.1. —

K IBHASRAIZHOWTC, EEIZENEITERANT N TRER T2 LN TED,
TR 3 L OZ IR EER Cld, Bl A B TIRAE o i3 E R B o W s
TRETHILENTED, FHEEHEN EIR T, EROEIRREEAREE T 572012
HlIfE5EHWDIHDET D,

B (N B N S QDA EIEL TR D ET5,

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 AR
TNHORERIT. BTEL TWODHE & T, E7213 5 R B O B f (O AVAS ~D
INERE Bl Lo TR S - B2 VTR 375,
Constant speed tests
These tests are conducted with the vehicle in forward motion or with the vehicle
speed simulated by an external signal to the AVAS with the vehicle in standstill
condition.

3.3.2.1. T8 T S e R Pass Fail
EAM iR CRER T D H M OBA | i O HLORRIE, ERBR X REIT Bl TH
HEZRPRV T AL CC DI E WAL D ET 5, K lallmd &350, Hl g i 23 il 5
BRIGIRFIZ T A AN Z il 3 25D &L, B % v i 25 sl i& T RFIC 7 1 BB 41
WTDbDET D, G| HENDLES I CERW N —T—1X, 71BB D
105 Z B TARIITER T2 0.1 5.
ENER CRBR T Em X, K2allRrd &880, EFaiummn 71 PP _EigHd
OB TA2HDLT 5, BHiljiL, —TEOREBRE Ly, & D7 ORI THERT
TH5HDET D,
10km/hD EHABR DY A | SRBHE v | T10km/h & 2km/h& T 5,
20km/hD EHRER O LA B v, 1 F20km/h+ 1km/h&T 5,
F gzﬁ;ﬁ%%ﬁim%/ﬁ\ IS X, BB R ER SN @ RSB E LT
ViEET A,
TFEVE RS EOL S BHALEIL, O VU AR C BB )
B CEHEbEWE T EET D,

Constant speed tests in forward motion
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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. Any trailer, which is not readily separable from

the towing vehicle. shall be ignored when considering the crossing of the line BB’.
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. 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.

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

For automatic transmission vehicles, the gear selector shall be placed as specified
by the manufacturer for normal driving.

For manual transmission vehicles, the gear selector shall be placed in the highest
gear which can achieve the target vehicle speed with constant engine speed.

3.3.2.2. EIRREOHEDAVAS~DINEBIE 52 H O T AR Pass Fail
R E 7RI DI TR I, [R2bITd &80, H A 2V  A
VPP EICHDIDNCEE T 2 DET D, Hlik, —EORERBRE &7
ELSMMITHERF T AL DET A,
10km/h D JE HRBR DA | BRIV (X, 10km/h=®0.5km/h&d %,
20km/hD TERAIROD G5 & | FBHERBH LV (T, 20km/h+0.5km/h& T2,
Constant speed tests simulated by an external signal to the AVAS with the vehicle
in standstill condition
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. 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 £ 0,5 km/h.
For constant speed test condition of 20 km/h, the simulated test speed v, shall
be 20 km/h *= 0,5 km/h.

3.3.3. %R
THHOREBRIL, ZIBL TWOBHEEZ HWT, F2i35 IBRED B DAVAS~D
INEE BT Lo TR S U T2 BEd A F TN L T,
Reversing tests
These tests 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.

3.3.3.1.  EfTIRREDOHZ IR Pass Fail
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SO ET2LDET D, L, —EORBRE L v, F D72 EH R I HERE
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FENVE S O5A ZEAE X, —EOT YU RS C B EHLEH N
PR CEXA LR WRIBXTALE ST 5,
Reversing test in motion
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. Any trailer, which is not readily
separable from the towing vehicle, shall be ignored when considering the crossing
of the line BB’.

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. 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.
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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. {EIRIREED HE DAVAS~DIERIE 512 LD RS 1B AR Pass Fail
EWNEITEAONiEE CRBR 2B X, K2blZRd L3680, Bl £ G i 257 A
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6km/hD E AR OS5 & | BEEABOE L v, (X, 6km/h*0.5km/h&F D,
Reversing test simulated by an external signal to the AVAS with the vehicle 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. 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.  {FIRIREETOR% IR Pass Fail
BNFRIIEAONR CRERTHHM L, K2blnd LY, BEEA&uHmE T4
VPP EIZHHIDITAE T D DET D,
B OF 7 BR AL IR E AL, BRI IZIX T L —F 2000 L5,
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.
The vehicle’s gear selection control shall be in the reverse position and the brake
released for the test.

3.4. B E 32 BB LR 5il Pass Fail
H B RMIZBWT, D Eb ARl O R EZ Bl O TITHOH D ET D,
FBR SRz BN T, ﬁ?ﬁ&fﬁé%%%ﬁé&b\fzﬁ%%ﬂmzlf)@@?ﬁﬁﬁ‘éﬁ?ﬁfﬁﬁﬂﬁi
%E%ﬁ(@%ﬁ@ 0dBLAPMZ . M E/2 13 ikt ROME O R _ﬁﬁb‘é%d)&ﬁ“‘é
Eﬂ%?ﬁ TR DR B I L TWNAE — I NHDHZENERD LT

I EMIIIEET b0 LT 5, B TOEITINEE (HIJJEioJ:U?&J&)ODEFﬁ@
{HUET F. AA’EPP RO Bl O &Sl R I R AR SIVTC AR B E L~V D s KAE
(Ltest J)%—) %747Dj—/1i% I/\T /J‘iﬁm\UT@W?ﬂ@ﬁﬁﬁiﬁ%ifnaﬁﬁ—
LD ET B XX.X), BN TOEITIRIERS JOME RGBS LU IR) @
HE ORI E TIL, HE~A 7R N EICB VT, SRBICRREINAAREEEL
AUV D KRB L o 7 NEUREL T DA DA FETRidk T 200 541
XX.X)s
2.3 2. HITHE S Tl M IEL. Liggioon 2 fFHHDET S,

AR AR AFFEF EL VO T KIS T 51/34 7 5 —T ATk
BT BLOLT S, KSR IEIL, /3474 —7 OB RS RS L
BRWOHEDET 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, within
2,0 dB 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). 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,
Liestp shall be noted, to the first significant digit after the decimal place (for
example XX,X).

Liest.i shall be corrected according to paragraph 2.3.2. to obtain Lo -

For each maximum A-weighted sound pressure level, the corresponding one-—
third—octave spectrum shall be reported for each microphone position. No
background correction shall be applied to any measured one—third octave result.

3.5. T —2EH B LU R Pass Fail
3B HEICHESNT-HRBELMEICB W T, B ICEL TR ES -6 Bl
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Data compilation and reported results

For each test condition described in paragraph 3.3., the background corrected
results, Ligeor,p 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.

The final A—weighted sound pressure level results L. 10, Les 20 @and Lieyerse t0 be
reported are the lower values of the two averages of both sides, rounded to the
nearest integer. The final one third octave spectra to be reported are the spectra
corresponding to the same side as the reported A—weighted sound pressure level.

JEB A= B 9% BRTFIIE

Test procedures for frequency shift

4.1.
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General

The provisions on frequency shift outlined in 6.2.3 of the main body shall be
checked using one of the following test methods to be selected by the
manufacturer:

Method (A) Test of the complete vehicle in motion on an outdoor test track
Method (B) Test of the complete vehicle in standstill condition on an outdoor test
track with simulation of the vehicle movement to the AVAS by an external signal
generator

Method (C) Test of the complete vehicle in motion in an indoor facility on a
chassis dynamometer

Method (D) Test of the complete vehicle in standstill condition in an indoor facility
with simulation of the vehicle movement to the AVAS by an external signal
generator

Method (E) Test of the AVAS without a vehicle in an indoor facility with
simulation of the vehicle movement to the AVAS by an external signal generator
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.

FHHIER S L OME B et

INHDEMIZA B LT=T —F 25572012, B B RYWEE % LR BT b7
FFZHOWTEHEETLIHDOET 5,

BRGNS AT N, HHEE)Y TV 7L — T, & TOMNEE B HE &
JEE DFPHIZ DT | AT VT A Ei T 2R 12 AL THDHbDET 5,
W ERRIL, R TORBREM OB A SR TEDIZE R EZ AL TY
HHDET D,

Instrumentation and signal processing

Analyser settings shall be agreed between the manufacturer and the technical

service to provide data according to these requirements.

See the source at: https:/www.naltec.go.jp
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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. R 1
Test methods
4.3.1. FEA) — ANt R B L OGEITIRRE D Bl Yes No

B, ERBR(3.3.2. ) L [RIER T, BANVRBR IR (23T, — AV R SR
> THEER T 2HDET 5,

10km/hLL Fid£2km/h, Z3LLAFME £ 1km/hD/AZE T, 5km/h7>520km/hETD
5km/hfE D H AT HE CHE DO EFZF T 26D ET 5, 5km/hlLHKIKH
FEHE T D, ZO#E (5km/h) THTE DR HE PN CHL il 28 5 T2 A 1, 10
km/hAi# O R HREZR R e b ARV vl E 2ROV H T 50 &35,

Method (A) - Outdoor facility and vehicle in motion

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). The vehicle sound emission shall be measured at target speeds
of 5 km/h to 20 km/h in steps of 5 km/h with a tolerance of +/— 2 km/h for the
speed of 10 km/h or less and of +/— 1 km/h for any other speeds. The speed of 5
km/h is the lowest target speed. If the vehicle cannot be operated at this speed
within the given precision, the lowest possible speed below 10 km/h shall be used
instead.

4.3.2. FiEB)BIONHIED)— B BN R 36 JOME R AE D B Yes No
EEEOTEHRIR B2 R T DAVASH O B (E 5% il N2 T RAHZENT
ELRBNEER T, EhiT 2560 LT 5, v A7 RALEIL, 2l E S 725k
KDLV ET B, Bl ORI HZT A PP EICEET5H0DET 5,
+0.5km/hD 2275 Thkm/h7 5 20km/h F T 5km/h g DHHEEE LI THEE)HHD
BAEFERET D,

Method (B) and Method (D) - Outdoor/Indoor facility and vehicle in standstill

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. The front plane of the vehicle shall be placed on line PP’.
The vehicle sound emission shall be measured at simulated speeds of 5 km/h to 20

km/h in steps of 5 km/h with a tolerance of +/- 0.5 km/h for each test speed.

4.3.3. FE(C)— B is B L OEITIRRED B Yes No
BANERIU FIE THEIRCTEDRNRBIEH DY Y —F A EA—H— EIZEHH
ERETDOHHDET D, v AR ALEILT T, Kall il ESN-HBRLEol
BYET 5, ElOFNGHAZ T A PP IR ETH5H0ET 5,
10km/hPA FiZ & 2km/h, FALLAFME £ 1km/hDAZE T, 5km/hA>520km/hETD
5km/hfg D HAFHEE CHENL DR AT ZFHT D60 L T2, 5km/hid Al H
P T D, ZO I (5km/h) THTE O R EE N C Bl A 5 TERW A,
10km/h R3O AIREZR R S b AR WV E 2SO0 580 &35,

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. The front plane of the vehicle shall be placed on line PP’.

The vehicle sound emission shall be measured at target speeds of 5 km/h to 20
km/h in steps of 5 km/h with a tolerance of +/— 2 km/h for the speed of 10 km/h
or less and of +/— 1 km/h for any other speeds. The speed of 5 km/h is the lowest
target speed. If the vehicle cannot be operated at this speed within the given
precision, the lowest possible speed below 10 km/h shall be used instead.

4.3.4. FiEE) Yes No
AVASIE, BEhBEREE SR EOEBEZH W CTREANEEANICEE T o0 LT
%o WEFHAER O~ AR, FIEL VA RS @7 2025 O R A
IERICE ST, AVAS) S ImBEINL 7= L Z AR E T 5.
+0.5km/hDZAZET, 5km/h7>5H20km/h T D5km/h i O g #H I TRAER %
HES 5,

Method (E)

The AVAS shall be mounted rigidly in an indoor facility, by means of the
equipment indicated by the manufacturer. The microphone of the measuring
instrument shall be placed at 1 m distance from the AVAS in the direction where
the subjective sound level is greatest and placed at a height of approximately the
same level as the sound radiation of the AVAS.

The sound emission shall be measured at simulated speeds of 5 km/h to 20 km/h
in steps of 5 km/h with a tolerance of +/— 0.5 km/h for each test speed.

See the source at: https:/www.naltec.go.jp
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4.4. T E 5e A
Measurement Readings
4.4.1. AR 7 1EA) Pass Fail

4. 3. LHICHESN T FAEE BN T e Eb RO RIEZ EiE T 5D LT 5,
FEAT 1L, AA’EBB W 0 B O 451818 RF 124~ A 7 R AL E TR b Dk
T 5., fENTDT=8 . AN D PP OFRIIA—MLVETOE 3% . & RIERE R L0

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 cut out for
further analysis.

4.4.2. AR EB), (C), D)FBLUNE) Pass Fail
AL, D7 Eb5RH, Rt B ICHBUE SN &l E TRIE T 5,
Test Methods (B), (C), (D) and (E)
The emitted sound shall be measured at every speed specified in correlated
paragraphs above for at least 5 seconds.

4.5. {55 4L B Pass Fail
FLER T AL T N=0 T I A R B ROV 72 E666.6 % DA — /3 —
T ERNT, =T = 2T ML SEBfEE RO DL D ET D, JHE K
%ﬂ@;{%bi\ HEESEZ LI B L A H B CE DI+ IV S DA S
DETH,
PN T EOEEEREEIL. MY LD B A /NS N ETHD
B TIEA) O E | E LEH I LS D ER T TNV IR ETHHD
&%, HARHLH T L S BB EL poeg 13 IE Y > 7L T LD JE B E D FHAf
SERMEA b IT VIO T EE T2, B EH T Lo EREEIL, 4>0H
I NVOEREEEET D,
Z DA FT R TORERFIEZDOWTL, BOITJE AT MVEFHE 12880 T
BT 2060875,
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 f{,..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.
For all other test methods the derived frequency spectrum shall directly be used
for the further calculation.

4.5.1. F—HEEOB IO R
TALS DA HE ., FHEICBOTHETTL DO LT D, bV GRBR B il
D FebITWEEBUT LD 7= B Ba . FEVERR i L L TR 975,
ZFOMOBRIZOWTIE, DT WEEITAD BT, BT S L7 B R
fpeed @ AT MVGHTINBIRDH DOET 5, Yi%lE 5 O 2L del £ 2X(DIC
W-THETS:
X (1D

- -3

delf = {[(fsneed _fref) / (Vtest _Vref)] /fref} x100

fpecal T FTEDHHIZIIT DJE L TH D,

£ % Skm/hoD HEHEHE B F 7 1 T Ee b ARV VR R LS 38 1T 2 B BT B,
Viesh o JEIELL peeg \SXF IS T~ 5, FEBRD HE E 7 | IR HH T D,

ViedF JEELE AZK IS 95, FEBERO HE E7- 1 3R HH Th D,

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 fj,..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)
deIf = {[(fsneed - fref) / (Vtest - vref)] /fref} - 100
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where

fipeed 1s the frequency at a given speed value;

f.¢ is the frequency at the reference speed of 5 km/h or the lowest reported speed;
Viest 18 the vehicle speed, actual or simulated, corresponding to the frequency
f.

speed;

v,er 18 the vehicle speed, actual or simulated, corresponding to the frequency f..;
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BEE 1 B OB EL U BT 53R
Appendix 1 Vehicle sound level test
TEHERER LTS FHEAT SEUE = YU HATE
Constant speed test Running condition: Real running Simulated Chassis dynamometer
i % 1/3 oct freq. [Hz]
" %.E ] Overall [dB] Correction octave req. Lz
Ambient Noise
Lign Left Right Left Right Left Right Left Right
Max
Min
ﬁ%%% Angn, p—p
Test Result
Target Vehicle speed Liest,j Liestcor,j 1/3 octave freq. [Hz]
speed No. (km/h] [dB(A)] [dB(A)]
(km/h] Vir | Ver | Vew | Left | Right | Left  Right | Left | Right | Left | Right
1
10
2
3
Gear
4
Avg.
A
Target Vehicle Speed Ltcsl,j Ltcslcon',j 1/3 octave freq. [HZ}
speed No. [km/h] [dB(A)] [dB(A)]
(km/h] Vay | Ve | Vg | Left | Right | Left | Right | Left = Right | Left | Right
1
20
2
3
Gear
4
Avg.
A
TN HEATEME: FET SEE 5 Y EATE
Reversing test Running condition: Real running Simulated Chassis dynamometer
Hj.»\le:
. %E.E' ) Overall [dB] Correction
Ambient Noise
Lipgn Left Right Left Right
Max
Min
%gﬁﬁ% Angn, pp
Test Result
Target Vehicle speed Liest; Liestcorr,j
speed No. [km/h] [dB(A)] [dB(A)]
lkm/h] Var | Ve | Vay | Let | Right | Left | Right
1
2
3
Gear
4
Avg.
A
Final result
Viest Overall Sound level SPL of 1/3 octave freq. [dB(A)]
[km/h] [dB(A)]
10 Lcrs 10
20 Lurs 20
RGVGI‘SG Lreverse Pass Fall
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B 2 JE BB A I B AR
Appendix 2 Frequency shift test
BRI FFIEA) F71EB) FFE(C) F71E(D) FFIE(E)
Test procedure: Method A Method B Method C Method D Method E
KEG M
Frequency of interest
Frequency
T (g
[Hz] m
Left Right
B SRES
Test result
Vehicle speed Frequency Frequency Frequency Shift
(Measurements) (Eep OF fpeea) (del 9
Target [km/h] (Hz] [Hz} [%]
speed No.
[km/h] Vrcf
Var | Vepoim | Vap 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
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