TRIAS 43(7)-R138-03

HighrBiisERR (HEHRRIFE13875)

1.

T HI

B AR EEE R (W EHRIE138%) OEMICH - - Tld. 38 B IE DL 0O {2 H s
OB ZEDHER] CERIMEE T EE S RF6195) ICED D R385 D
2] HEKROAREICE D b0 LT 5,
2. WEMEKROGHEEO XK Z AL

REME R OFHEEORBAIIT, MIRICEVITIHEDET S,

ek, WERDICEADN, BIRICEDZRKBAEIY bEWKETHLILEICH->TE, &
DRWVKEEICE 2RBLELE LT IVbD LT 5,

3. ARBRECER K ORRE
ARG O, #2283 D RORAUTREAT S,
B, MROEANIAARBIFRFEDO EL LN —HLTHILRTE D,

3.1 HZBUBREHC RV TR LA WREITIZIIRR 251 < 2 &, b, FEER, BY D51
FCLVBRELTH &,

3.2 FCARIE, NEFFECAHIZ 28 Z 72 WEEDH T 92 2 &N T&, LEIZECTEMLTY
ATAN

e

IS
BIEERVHEEDEREL
REREEE
IEH €7 dA
HERFEE/RARESs [BHrET (ke
BANVERIE st ieaEfE (kPa)
HEKS ST AL E ., RBREEE S IREER oW (n)
HERICH I+ HAIEEER
IEH €75
g BRI 2 DU T
= NN £ CRRd (km/h)
/NS 1T £ T (dB)
BE(E W, BFRISIZ 3510 2 B alklik o0 Bk R IC IV Tk, 7k
BN A, BB ET
N L £ T (Hz)
IR & W, BFRISIZ 3510 2 B alklik o0 Bk R IC IV Tk, 7k
BN A2 A, BB ET




TRIAS43(7) -R138-03

32
[ 0T 1 PR [ AR

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. ik HE
Specifications Judgment
6.1. — i tERR
AIRAND B NV TCIE, BljiL, A FOESEm-ITLOLET 5,
General specifications
For the purpose of this Regulation, the vehicle shall fulfil the following
6.2. R Pass Fail
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AVASZHE(H L TRV ELT 232 OAFEE) FIZ Lo T FRiD R 2alTHLES T e/
A== F— L~ EIABA) LA B X DA IZIE., 6.2.8. THORIIZHDH1/34
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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 tha cnand ranaa mantinnad in Tahla 2a and far all cnaadce in ravarca dirartinn

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 tvpe approval
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 freaniencv <hift as snecified in naraocranh 6.2 .3 do not annlv

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 sienal is deemed to fulfil this reeulation in reverse drivine. without the
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6.2.1.

AITE T AR

Constant speed tests for forward driving

6.2.1.1.1.

A D7D OFRERGE 1L, 10km/h & N20km/h Tdh D, 6.2.8. THD F 2alZriifii S
N2 OMOEE ComMEMIL. BBEEIEEEDRE > ORTHOLET
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.

BEEI3, 3.3.2. BHO G T CRllR L7z &= HljIL, Titxlm/c T 54287550
6.2.8. DK 2al It ST R E SN FEEHLPHIZ 381 D e/ NA— /S —F— L L
WL ETHHZE,

6.2.8. THDORININEST1/3A 02 —T N R LB 20 H T 5L, ZVbD N
YRDOD I EB1 DD /342 —T R RIE1,600HZLL FET5,

6.2.8. JHDO KNI -T-7% Y T 0 BR I L TRIRS NIRRT D5
INETEL~ULLL ETHHTE,

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.:

See
appendix 1

6.2.1.1.3.

A3, 3.3.2. TEIC IS X Bl A5 BR L 7= & | B O NIREERE (ICE) 23 EBh L e
JCEITEBEIL T IS TS L2 8Ic k- T, —E#HORIEIZ B T10[a)5H
ﬁg‘ﬁ’?ﬁfﬁﬁﬂﬁﬁﬁﬁﬂﬁéhﬁﬁ>o7’:i72~é\ WELEL (VX 2 O BR O F 23R
5.

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 exemnted from this particular test

Yes No

6.2.2.

ESEEN

Reversing test

6.2.2.1.

PRFHII3, 3.3.3. THD A F TRl L 72L&, HjIX, 6.2.8. THDO K 2bITHES T fe/ )
F =R —=F = VLUV EOFEEFLUILT TR BR, 6.2.8. THOZK 2bIZ G
SNT=F DO ECTOMAMIL. BEEEEFZDORSEICLoTORTHDE
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]
paragranh 6.2.8. shall be given bv a manufacturer declaration (Annex 4)

See
appendix 1

6.2.2.1.1.

FHRN3, 3.3.3TAICEEDE B M AZRBR L&, Bl NS SERI Lt CF
X AAENL CHIEIC T L2 EICE - T, — ORI BTV C10[REE TH
7 EM N GLERS IR o T2 356 . MEZHL T IEZ ORER OB FH 23Rk S
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.

Yes No

6.2.3.

T O R39S B L

Frequency shift to signify acceleration and deceleration

6.2.3.1.1.

JEE AL R O I, EBEFHE IS L RO R (b E B THbELHZLTH
2o

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.

BRHI3, 4 BHDO S T CRRL7ZE&, I3 59 56.2.8. BUCHLE SH U728 I 5
FHANDON—2DIBHD D7 EH 101, BiERF, 5km/hLL_72>220km/hLL T D
P BT T 7<EH 1km/h M 7200.8% D LTl % @%%7
DI HFIL CTEEN T 55D LT 5, 208 EOEEE NN T 5551
T 1D BEWGEIAV R D T A BEE A7 1 o

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, onlv one frequencv shift needs to fulfil the requirements

See
appendix 2

6.2.4.

S 1R AE D Bl

FEIRRBEDAVASDF X, 6.2.8.TADF2a33 LOF2b IS S 7= AR I A3

HHOET A,

B L, ZIRIRREIZHY M OHERES AT AMEEN L TOAHEXIZIRVAVASDF

L THIW, FLT:

F—h~vF I TG Ay ar OEBOYGE | Bl O R E X, S—F 7L

HONTNDOXTALEIZT D, EolE

V=T VRN TUAIy v ar DEE O, Bl OB L —X3 2R3 5,

B ME IRBEIZHY | 22 DB HALE DR IBEITEICHDHEEIT, AVASOF
IEEBEFTONS,

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

When the vehicle is in standstill condition and the gear selector is in reverse

driving position, an AVAS sound is mandatory.

Pass Falil

6.2.5.

IEHR A | LIS AT BEZRAVAS D5

BB ERER L, BRI DN RIR TELRBELED THL, ZRHLOFEIXZE
NEIL. 6.2.1.THNDH6.2.4 THO R EIZE AL . wTéﬂ%ﬂb@kﬁ‘én

BRFEIS, 3.2.3. 3L RAL T BUEGER AT R OB R A D FHE— R D6.2.8. THD FK2a
BLOFK2b~O#E A X, HEHEAEEZEOR G IZL-> TR T 25032 (M
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 bv the manufacturer declaration (Annex 4).

Yes No
Pass Fail
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6.2.6.

AVASDE DL~ L DAL

AVASHREDFHIBILTODIE A AVASIE, filfl=y M EDEHICE ST HE)
T, FILERE LRI ST FH T, GO R FTOL L TEEIL
THEW, BINSNIZAKFOL UL, AHI6.2.1.1H756.2.4. 50 & 16.2.8. THIZ
HESNIHERIGEE T b0 ET 2,

BFFEIIS, 3.2.3TEIZBEL T, BUECRR A OGBS G LIS O F B — R D6.2.8. THDF
2aB LK 2b A~ G 1L, HENERYWEFRLEDORE LS THER T LDLET 5
AVASDE DL~ L DB EAVASD F DT R TOM ST, 6.2.8.JHDFH
2a, K2bBIORIOEMZ =T HDET D,

AVAS Sound Level Variation

If fitted, an AVAS may operate at different sound levels either automatically
managed by the control unit or manually selected by the driver. Each selected
sound level shall be in compliance with the specifications outlined in paragraphs
6.2.1. to 6.2.4. and paragranhs 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 bv 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.

Pass Falil

6.2.7.

—RF{E IR FHE

AHI6.2.SHDO2% B DL TERSNTWVDIEB T BTN 3 #iPH N Tl
AVASEIELF 2B ELNLEDET D,
ARHI2.8.THIZEFRT DV D— R LRI, YA BB TV D
FFHSMZ BN TOAKREINLHDOET 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.

Pass Fail
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6.2.8.

AVASD Ie/N e O KB EL ~VICEH 35 E

FHEIS, 3.3. 2. THD M T CRBRL7- L& AVASI S QD ELE 1, #2a,
FobBILORIOBE M ZGT-THDET A,

Bk EI 312 78 6D B AR w3 BR 0N Tl S 7= Stk S IR 72 B — R 0 7 s BT 4%
HTFICBFHHEENODFORAT. RERE BADRE SR LNV EDET 5,

22k LOER2b O FEEIPHIZ BT, MHRI3D3.3.2THDO LM T TR L 7= &%,
AVASEAEE LB 1L, gl MIZEITL TWBIEE. 75 dBA)E B X HAVAS
DA =R —=F— VL~ YL EFE LW DO LT 5, ZOBIL, HEIERMEEZD
H&EIZ b T4 AT LN TRA.

IR ORI E CIE, BB ITHEMIIIIZ T BRI TR O E O F f I

THRNREIELV VO ZGTH DL D, $BIREFOE IEIREETOHE O

B Z BT D R EEL -~V BT, GEATIRBE CORKFE L~V B L [F] 4

ThAtDEItA. it BEERMWEELDOHEIC Lo CEHETAT N TEA,
BE SRS SN EEL T PRSIV ERE IO 2D & T
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
Tahle 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 sienificant

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 he stated hv manufacturer declaration.
During measurement in reverse the maximum level requirement at the front plane
of the vehicle for forward driving shall be fulfilled in addition to the requirement
at the rear plane. The maximum level requirement at the front plane of the
vehicle at standstill condition in reverse shall be equal to the maximum level
reatiirement in motion. This can he stated hv manufacturer declaration.

The sound levels measured and reported shall be mathematically rounded to the

nearest integer value.

Pass Falil
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#2a ATEETTIZOWTOAVASD g/ NS KON KA — N —F— 1L ~L (f]:TD )
Table 2a  |AVAS Minimum and Maximum Overall Sound Pressure Levels for Forward
Driving
(e.g.. ”D")
Minimum Overall SPL in dB(A) Maximum Overall SPL in dB(A)
Vehicle-Speed v | Forward Driving | Vehicle movement blocked F d Drivi Vehicle movement blocked
in km/h Y (e.g., Position "P”) orward briving (e.g., Position "P”)
(e.g., "D”)
0 Standstill - X 69 X
0<v<10 45 75
20 < v <50 - 75
#2b BIBEATIZOWTOAVASD /N B L O KA — /N —F— /L L~UL (5] [R))
Table 2b  |AVAS Minimum and Maximum Overall Sound Pressure Levels for Reverse Driving

(e.g.. "R”)

Minimum Overall SPL in dB(A)

Maximum Overall SPL in dB(A)

Vehicle-Speed v
in km/h

Reverse Driving [vehicle movement blocked

Vehicle movement blocked

(e.g., Position "P”)

Reverse Driving

(e.g., Position "P”)

(.., "R

X X

6<v<20 47

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

Hit Compliance with the regulation by manufacturer declaration
- No required sound pressure level for AVAS sound
X No AVAS sound allowed
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=3 1/3A4 75 —T N R /g R L~ L3 (dB(A))
Table 3 1/3rd Octave—Bands Minimum Sound Level Requirements in dB(A)
P R Constant Speed Test | Constant Speed Test
requency
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

—% 630 46 51
m
(]

E 800 46 51

S | 1,000 16 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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Annex 3 Methods and instruments for measuring the sound made by motor vehicles Judgment
1. HEF

Instrumentation
1.1. BEHIE R

Instruments for acoustic measurement
1.1.1. — AT Pass Fail

BORESEWE T DD HT 2@ L, 77 A1 OB 2w 7o (HESE
SNDTALRAZY) = AT D85 132 E & TR B RS 5 UL R Z O #l
EVAT L TRITIIEZRBR 0, 26O, [EC 61672-1:2013 1250 S
TUNA

IEC 60942-1: 201722377 A1 D F ER ELR O B 2= 7 5 2R IE4%
AWT @ AT LD K ET = 7T HHLDOET A,

HEIE, FIT<IEC 61672-1: 201312 HLE S 41 T2 1 B8 1 G4 O IR [ N H
[FIBLOTAIEREEMEEZ HWTERTL2HDET D, ARFEEEL~LDJE
W72 e =2V T EATHIV AT D HOWAE . 30msLL T O[] [ fE C ot i
AIEARXENDPF A

R RHET VDEC 61672-1:2013D &R OAARICHE AL TV DI EIZDONTE
PREZR R R R T 2N TERWEAITL., BELV -V ORIEICHEH T 5
FEEIL, IBC 61672-3:2013|ZFLE STV D7 T AL FHas D & B i 72 975&
R FITESEONITE S RAT LT AL

1/3F 72— 1L CRIEZ Efi T 5L &, HIEF#1X. [EC 61260-1:2014, 7
FTALDT X TOEME T HDET D,
JEREAALRICBAL CIEZ R T DX, T VXGRS VAT AL, D7kt
16y DS RFEE AT HHDET D, Vo TV T — BLOX A Iy sy
. S EROEBICHEY D LT 5,

FHERICIE, B A— T — D RICESURSTF B IO T L —ar s ivs
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
reauirements are described in TEC 61672-1:2013.

The entire measurement system shall be checked by means of a sound calibrator
that fulfils the requirements of Class 1 sound calibrators in accordance with IEC
60942-1:2017.

Measurements shall be carried out using the time weighting “F” of the acoustic
measurement instrument and the “A” frequency weighting also described in IEC
61672-1:2013. When using a system that includes a periodic monitoring of the
A-weighted sound pressure level, a reading should be made at a time interval not
oreater than 20 ms

When no general statement or conclusion can be made about conformance of the
sound level meter model to the full specifications of IEC 61672-1:2013, the
apparatus used for measuring the sound pressure level shall be a sound level
meter or equivalent measurement system meeting the conformity requirements of]
Mace 1 inctriimante ac dacarihad in TRC ATR79-2:-9012

When measurements are carried out for one—third octaves, the instrumentation
shall meet all reauirements of I[EC 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 dvnamic 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.




TRIAS43 (7)-R1358-03

Xy 7L —g0

BE Yy ar ORI AR L LIEICH ESN - S BRIESEZ VT,
BERES AT LOREET 2y 7 ETPET LD LT D, HREEY v ar D&
THRZE. AR L IZEE &SN =T 'R Easa W T BEHIE T AT LD
BANFHEIZRL T, BRI EAE TREDFEAME D 7230.5dBLA FIZ25bDET 5, =
DfE% LIRS ZER NS STGEE, BIEIOF =y ZITEE LT ZITE L HNE
FRAHEMETAILDET A,

AWAITL2.OF = 7B IOFHEIT, ABRAOBXT2LIAHIZED | AN
1.1.3.(ZF# SNZIEC 61672-1:2013~Di & 2 HH L+ 55D TIE/R,
24EIZ 1B DIEC 61672-3:2013D F B EIZL- T, HHEDOKREF =7 B L O
HEDATHRIC 72D

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. svstem shall be checked bv means of a sound calibrator as

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

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

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

Pass Fail

FEA~OE A

IEC 60942-1:2017 D ~DF AL EZROM ST, VEIZIERGET 2H D&
$%, IEC 61672-3:2013DEAEA~DMNE T AT LD A PEIL, D7 Eb 24T
FIFREET HHDET D, B TOMEMERBRIL, 304 T2 MEICAILI-Fr T L —
gL HERETAMEROBARER RN E T ALDO I TA.

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
nerform calibrations traceable to the annronriate standards

Pass Fail

1.2.

HERIE D7D DO as

B O W IR LT B S & (] - GPS., L —& —) &l T A8E ., DeE
HE0.5km/hDOFEEEH T 55 8 CHIET2HDET 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

Pass Falil

1.3.

[ E
AR OBRBESMEZEAT D720 T 2B HE R EIL, FaloELf
THHDETSH:
TR RS L e +1C
JRER ) T A e 1.0 m/s
ﬁ}_{@” E%f‘g ......... +5 hPa
FE o T ) TE A - =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
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BHEEREE RSB IO RS
Acoustic environment, meteorological conditions, and background noise

2.1.

kR Y

Test site

2.1.1.

— A

AN E SN Bl ek BR 2 S0 5720 [ Z L B 5 2R BRI %k 35
BRI B3 DAERRIC IV E £ 5, AR OARZ 7 T BN B L E N O ER
BRIFIX. REOTBREAZEML . 2o RO RIZRDLDLT 5.,

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 nroduce results that are equallv valid
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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:

ISO 10844:2014 or ISO 10844:2021; or

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
nowderv 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

Annendix 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 commonlyv 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
Anpendix to this annex
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Meteorological conditions
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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 of]
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° 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,
filel—cell stack oneration) are enahled accordine to manufacturer’s snecifications.
The tests shall not be carried out if the wind speed, including gusts, at
microphone height exceeds 5 m/s, during the measurement interval.
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For indoor facilities

Meteorological conditions are specified to provide a range of normal operating
temperatures and to prevent abnormal readings due to extreme environmental
conditions.

The meteorological instrumentation shall deliver data representative for the test
site and values of temperature, relative humidity, and barometric pressure shall
be recorded during the measurement interval.

The measurements shall be made when the ambient air temperature is within the
range from 5° Cto 40° C.

The ambient temperature may of necessity be restricted to a narrower
temperature range such that all key vehicle functionalities that can reduce
vehicle noise emissions (e.g. start/stop, hybrid propulsion, battery propulsion,

fuel—cell stack operation) are enabled according to manufacturer’s specifications.
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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
micronhone lncatinong niced durine 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 renorted 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, Lbgn.

The one—third octave sound pressure level of the background shall be reported
as the maximum one—third octave sound pressure level from all microphones in
each individual one—third octave band. Lben BAND.

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

As an aid for measurement and reporting of background noises see flowchart in
Figure 4 of the Appendix to this annex.
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\/ehicle 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 subiected to testing.

If a sound peak obviously out of character with the general sound pressure level

is observed, that measurement shall be discarded.
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Background noise requirements when analysing in one—third—octave bands

When analysing one—third—octaves according to this regulation, the level of

background noise in each one—third—octave of interest, analysed according to

paragraph 2.3.1, shall be at least 6 dB below the measurement of the vehicle or

AVAS under test in each one—third—octave hand 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.
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Microphone positions

The distance from the microphone positions on the microphone line PP’ to the
perpendicular reference line CC’ as specified in Figure 1 and 2 of the Appendix
to this annex on the test track or in an indoor test facility shall be 2.0 m = 0.05
The microphones shall be located 1,2 m = 0,02 m above the ground level. In
case of a b microphone array, the microphones shall be located 1,6 m &= 0,02 m,
1,4m=*0,02m, 1,2m = 0,02m, 1,0 m £ 0,02 m, 0,8 m &= 0,02 m above the
ground level. The reference direction for free field conditions as specified in [EC
61672— 1:2013 shall be horizontal and directed perpendicularly towards the path
nf the vehicle line CC’ Tahle 1 nravides definitiane of Micl ofti and MicrRiohti

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).[]

Pass Fail

3.2.

B i D 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
reauirements 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—svstems 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
A PP tlho + +
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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 nressure level and the minimum of all one—third octave bands

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
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
everv band of interest at both left and right microphone locations

Yes No
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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.
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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

3.3.2.
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Constant speed tests

These tests are conducted with the vehicle in forward motion or with the vehicle
speed simulated by an external signal to the AVAS with the vehicle in standstill
condition.
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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

tawrinea vahinla chall ha ionarad whan nancidarine tha araccine Af tha lina RR’

Method (C): For 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
ceconds

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 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 sneed. 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.

3.3.3.1.
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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

. . . . . b
ho ionarad whan cancidarine tha rraccino nf tha line RR

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

Pass Falil

3.3.3.2.

15 IR BB D H IO AVAS ~DINIE 512 L DM RE 183

515 B) X% (D) : BN EIT ROk CRBR 32 B, AR fF 8k,
2blTR TR0 EE A U 2SRPP EIZHDINICEE T 5H0ET 5, B,
— & ORI v, 2D 7o EOR TR T 20 D 95,
6km/hDEH RO & | AR B EE v 13, 6km/h*0.5km/h& T2,
Reversing test simulated by an external signal to the AVAS with the vehicle in
standstill condition

Method (B) or (D): For 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.

Pass Falil
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3.3.3.3.  [fEIRRAETOHIBHER Pass Fail
BENEITEAN O CRER T 281X, ARl 8k, K2blmd-&k0, §
T 1% i T SRPP D IDICEEE T DD ET5,
B D% T AR A4 RO AL, SRRIHCIE T L — 23 R b 0 &5,
Reversing test in standstill condition
A vehicle tested in an indoor or outdoor facility, shall be located with the rear
plane of the vehicle on the PP’ line as shown in Figure 2b of the Appendix to this
The vehicle’s gear selection control shall be in the reverse position and the
brake released for the test.
3.4. W E FEAE I L OREE Pass Fail

KRR MEIZRB W T, D7 EBARIOREZ ER ORI TITobDET 5,
BRI T, B L7 D A BRI W D A-> Dl 354 #h7e I E
it FAE(A12.0dB (A) BAP)Lyticright 0a, i€ atieLet oa, 12+ H R E72 I LI HEAE RO
DOFBEIZHWALDET S,

BA SN — BN 72 DB EN B TNDBE — I N DL ENBO LN,
YEHEMIIMIET 20T 5, B TOEITIRIERITE T LU IR) O il
DOPNE TIE, AA’ PP’ [H O Bl O - 3@ il R (2R R SV ARRE S TEL ~L D i
RAE(L o )% B~ AT RALE BT INEUR L T DR A DO F I FET
S Ad ) LA AME - YY Y

AR HE OO FLHE ST B ORI T D, 12 1B HE D I YE ST HL [l O 1% 1 T
b

6.2.8. T RSN T i/ IMERRIZ DWW T, ANDBPP ETOREHE R AN—T 5
BT > T R AR T2,

6.2.8. I RSN RAERIZ DWW TR, AN DOPP ETORERE LD AN—T 5
BB C R 2N I2HDIZOWTH R AR E 5.

BN TOEITIREBIOE IRIREGTES L U%IE) OFEHOHE T, &~1
IARALEIZIBN T, SR ICRRESNDARE S EL -~V D KAEL o &\ /)
¥ AL OB OE N FETEHET HED LT B XX X).

1/3F4 75— PUEITDOWTIL, JE AP X160 Hz2255,000 HzE THE T2
HoLd A,

Measurement readings and reported values

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

The first four valid consecutive measurement results for each test condition,
Luticright 0a, j @0d Lygicien 0a, jp 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’
(Liest.p shall be noted for each microphone position, to the first significant digit

after the decimal nlace (far 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.
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3.4.1. = RO ] (BN EZIZESN) Pass Fail
BARBN DT ANEITIB LN A 7R ALENZOWT, &~ A 71k MicLeft, 35
L OMicRight; LB ARE I F TEL ~ LA/ 72 EHE R IIIE L . 2 D i K%
Liticteft i 0a» JELnicRight .0A, jkbfﬁnﬂ:r:?“é%@kﬁ‘éo
BAEB DT ANEATIBL O~ A TR ALENTDOVWT, B~ A 7mdMicLeft 36
FLUOMicRight,D1/34 27 5 —7 JE WA~ T MV A D7l b FPRTIIEL | &
IO 1372 5 —7 7R R AR FEL L O KA — VR % Ly o, &
LticRight i BAND, ﬁb’(%&%ﬁ‘é%@kﬁ‘éo
Vehicle stationary (Indoors or outdoors)
For each individual test run J and microphone position 7 the vehicle A-
weighted sound pressure level for each microphone Micleft;, and MicRight; shall
be measured for a duration of at least 5 s and the maximum value reported as
Ltiet ot 7 oa. 7 aNd L ticrioht 7 oA -
For each individual test run jand microphone position 7 the one—third—octave
frequency spectrum for each microphone Micleft; and MicRight; shall be
measured for a duration of at least 5 s and the maximum hold in each individual
one—third-octave—band A-weighted sound pressure level shall be reported as
Loiieten rpanp. 7 @0d L yiogion 7 ganp. -
3.4.2. FFEATRIE LT EITH OB Pass Fail

BARR DT ANEITIB LN A 7R LB OWT, &~ A 71k MicLeft, 35
L OMicRight; D HU ARF P TEL L ZBRAA ERRPP O CTRIEL | e K%
LtieLett i 0a, i€ Lmicright i 0a, &L T T2HDET D,

BB DT ANEITIB LN AR ALBNZOWT, &~ A 71k MicLeft, 35
F OMicRight,1/34 27 % — 7 JH I EL AT MV EFRAN ERRPP O CHRIE T 5
DET D, FEBID1/34 7 5 —T IS RAREEF EL ~L O KBs— VR X,
Lutictet i BAND, & Lticright i Banp, &L TG T Db DEF 2,

Vehicle in motion measured with Method A

For each individual test run jand microphone position 7, the vehicle A—weighted
sound pressure level for each microphone Micleft; and MicRight; shall be
measured between the AA’ and PP’ line and the maximum value reported as
Lticteii 0a, j a0d L yticgight 7 0A, j-

For each individual test run jand microphone position 7, the one—third-octave
frequency spectrum for each microphone MicLleft; and MicRight; shall be
measured between the AA’ and PP’ line. The maximum hold in each individual
one—third-octave—band A-weighted sound pressure level shall be reported as

LMicLeftJ',BAND, - and LMicRightJ,B/—\I\'D, I
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3.5.

T — 2 I OV s

3BIUTHIE SN A BRI T L xS 2 Bl Ol Z L2 il
A= R = VL L R O/ 3A 7 B —T AT AL BRI SR LIS
BB ETHDLEDET D,

FIETBIL TCIBIND ) TOEATH M ERSHU OB EIZDOWTIE, B~ A
IRy P THS (X228 L OUXI2bZ ) .

ARFEE EL L D B A FAB L 107 Lers 2088 K O Lgyersel 1 HHAI2-D DB fE
DIENWE D% Feb I WEEIZ O TETHD, 1/3F 75 —T ATV D
FEEE L. RO TR OME . Lucar snand8 LT Lusoianann T A

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 individuallv shall be arithmeticallv averaged and rounded to the first

For the measurements of the opposite side of driving direction at method “B”,
“C” and “D” additional microphones are necessary (see figure 2a , 2b).

The final A-weighted sound pressure level results L. 10, Legs 20 @nd Lioyerse t0 be
reported are the lower values of the two averages of both sides, rounded to the
nearest integer. The one third octave band frequency spectrum, shall be reported
for both sides of the vehicle, I Micl eft BAND and [ MicRightBAND

Pass Fail

3.5.1.

S5ARD~ A a7 Af kg oD H R ALER

12 1R F 7213 AT O LS HOUT, 5D~ A 707k DfE B A Al
FILC. SHEEITITOWTIODER OFE RARET2HDET 5,
BHNEEITIES DD~ AT AR ALEID F LB LY | Bl D E A5 DDA —
IN—=F =L L~ YL DWNWTLODFE R BLOEB O LA DMIZ W TLOD
1/3F 05 —T ARTUINERRSILD.. ZAVLABEOALBR 9T, ZnubDiE fa
FHATAD A ER DO K6 LK TIL, HIEBIORE KM A OMBERIEL T, A4 —
NG = VLNV BI /37X —T N RFEL )L ORI E LR 71—
Fr—MEXTRLELD THA.

Intermediate processing when 5 microphone array is used

For each vehicle operating condition, stationary or moving, the five left and right
microphone results shall be processed to provide a single left and right result for
each measurement run 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
snectra for the left and rieht side of the vehicle. All further nrocessing is done
Figures 6 and 7 in the appendix to Annex A gives measurement criteria for
overall sound pressure level and one—third octave band sound pressure levels in
flowchart form as an aid to measurement and reporting results

3.5.1.1.

Fr—N—F— L~
BT ANEATHT O W TOELyjieren on, 148 K O Lyticrigh oa, 1E 52D~ A7 TR
BEiD% % DET LB L5,

L _ (Z5., Lyficref i 0 j}f
MicLeft OAj — .-'f 3

(T2, Lptichizhe i oa j]' /

/5

Lyricrishe caj =
Overall sound pressure level
The value Lyjicen 0a, j a0d Lysicrighe o, j fOor each test run j shall be the arithmetic
average of each of the five microphone positions i .

. _ (25, Lyticres i 0a j}f
Micleft DAj — /s

; (T2, Ly s i DA j} /
MicRisht QA = f 3
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3.5.1.2.

1/3F4 75 —T N RFEL L
BT ANEFTHZE OV TOAELyicr en_san, 33 £ O Lytieright san, 13 FHIEEATITD
W, TR_RTOMBIDL/34 72 —T R RIZBIT D550~ A7 R ANLEID
2 DI KAR—/ILVRET A,

LiticLeft BAND, = max( Lygeren i BAND, i )

LovticRight BAND, § = max( LovticRight i BAND, i )
One-third octave band sound pressure level
The value LMicLell,BAND, j and LMiCRighL,BA,\]D, j for each test run _] shall be the
maximum hold of each of the five microphone positions i in all individual one—
third octave bands for each measurement run i

Lutictefe 5aND, § = MaX( Lygict et i BAND, i )

Lticright ganD. i = Max( Licrign i sanp, i)

3.5.2.

RARFEE EL A~V DT — 2 4E5]

EEDOT AN BLIOE—FIZHOWT, 4ED;7 ANETZFEEIL Ao HH
fili A RO D,

EBDOT ANRMEBLOET—RIZOWT ETES M HOWOTERNZ T 5

(T4, Lygarenoa j] /

/4

LiticLerroa =

(¥a, LyricRiznron j )/

/4

BRMEBINE—RIZOWT, SAEHNCHE T 22K T EL~ & e 45 ORIl
EHIRVMEEL CEHHET 5.

L(condition™ min(LMicl,cftON LMicRightOA)
33 THICFLHE ST A T ARGRAEIT DN T Bl O W] D AR R L~ L & ]
WCRAITHIEL . ANEEEINLIZ LD DD ET 5,
FFEB, CBXODEHWMAI3D3.3.2. THIZE - T-H il 7 1 hF A CTORIE
(ZOWTHE, BIIO=A7uRy BUNETHY ., /NEEE 1 LD DHEDET S,
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
Calculate Lyjicenon

Calculate Lyjicrignion

LiicRightoa =

(2, Lygaenoa j] /

/4

LiticLerroa =

(¥a, LyricRiznron j )/

/4

Calculate the final reported overall sound pressure level for each condition and
mode as the lowest of the left and right side.
Licondition™ min(Lygier efioas LticRightoa)

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

Lyticrightoa =
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3.5.3. 1/34 04 —7FFEL L DT — G
EE DT AN B LT —RIZOWT, ABEDO7T ANETZ L, A ORE R
ZNBABED /34 75— T N REOMLBE X3 X T, ZNHDOFEREZHWTTHH
Lytict ennannE Lvticrighizano P W T &2 8§ 2H 0D EF 25,
6.2.8 HORIITHIE § 5LV /3472 =T U Nl 5,
Ohe-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 _ (B hsaesmam,) [
MicLeftBAND = Ja
L _ (B Lagemison )/
MicRightBAND — Ja

Any further processing of the one—third—octave—band values shall use these
Both the Lygcrensann @and the Lygcrignizann shall be reported.
Report one—third octave bands as specified in paragraph 6.2.8., Table 3

4. JER AL B3 5B Tl
Test procedures for frequency shift

4.1. — X EA:
AHI6.2.3. T JE A ZEALRICE T 28UET, BB FREE I Lo TGRIRS
N5J51E(A) . (B) . (C) BXOUD) DWF N DRER T IEIZ TR 5,
HE B IORBROER EROONTNERE O EAIL, BIRIN -3 B H RN T T,
AMHIOLIE, 2,50, 3. LB L OB 2. HICHES NI D LRI Th D, 72721
LU R OIR|IZER 2D HE E-IXBIMO R ENRH DB EIXZOR) T2,
BEMEICIIR RS M E2E AL 2Wb LT 5, BV TORIEIZ OV \Tii%&%ﬂ
R AT LRG0, KRR O TR 20T 5, Eﬁ%ﬁ
—EEVRE T DRI N TODFEE — I RHHTENRO LN 56
W2 AE A T AR D T A,
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 snecifications.
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 3 L OME 5 ALE Pass Fail

CNHOBEMHIZERLT-T — 225572012, B B ERWEE % LB BT 04
%ﬁMvaC‘mfé%®k¢én )

TSN AT M, HHGEYIR) P TV 7L — T, BTOMNRE R E S
o A OFH DT ATV TS DR N2 B L T0DHh D LT
Do JEPEE S fEREIL, a:jt@uiﬁﬁ;ﬁﬁi@ﬂ&iﬁ%“ﬁ%“@é‘é&k‘ﬁﬁj\fﬁ%fﬁ%
Bl TWARD 4 A

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
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4.3. BRI A

AGRATRBR D S LA D Bl O F R ARRIL, LT ThHbDET D,

Test methods

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

4.3.1. J7{E(A) Yes No
U, R (3.3.2. B K 3.3 3 ) L [AAR 1T, BANVRIBR MRk IZ T, —

WRA 72 BHR S » TER T AL D &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. J5EB) K O 5 3:(D) Yes No
ERROTEEIR A AR T DAVAS H OSMT HE(E H4 |, Bl A ITIRAZENT
ELMBRIEE T, ET2bDET 5, v AR ANLE L, ARMHIOf 8k, [X2a
ICHESNZE BRSO LB ET A, Bl ORNRE A7 PP FIZEL & 3 5%

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

4.3.3. F7{5(C) — BN hEa% 3 L OETTIRRED Hi ] Yes No
EANERIC L CEIR CERENRB DY v o —F AT A= — EICHH
ERETDHDET D, v ATRALEITT T, ARFRIO R, M2alcfiiEs
NI ER RO LBV T4, BHEm ORI E A7 A PP FIZE & T AH0DET 54,

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
Fieure 2a of the Appendix to this annex. The front plane of the vehicle shall be

4.4. HIE Be 7B
Measurement Readings

4.4.1. AR 7 1E(A) Pass Fail
43 L HICHESN A EHE BN TR EbARIORIEZ L350 L3
%, FEAET X AN EBB’[H O L DA IR I | 245~ A 7 m s AL E CTUER T 5
RN D728 . AN DS, PP’ O FRTLA—MLVETOES %, - E ks L0 -9
AHHLDET A,

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 micronhone position.

From each measurement sample a segment taken from AA until 1 meter before
PP’ shall be used for further analysis.

4.4.2. R 71EB), (C) KL TD) Pass Fail

FAEEIL, DRKELMH, RELHE B ICHES V& E TRIE T 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.

15 5Lt

B T VAL T A= P UA R B IO 72K E666.6 % DA — 73—
T T W T, A — MU =2 VO SEEfEZE RO HH D ET D, JEHEL
%ﬁ@ﬁ%ﬁi\ FAESEZ LB B A b2 H B T ED IO+ IS O D& 5
HDET D,

P T IVT PO R 1T MEE L L O BN YAUE A N B I T E LD
B IEWOS A HE L LB I LS EL B HI T TNV LR ET DL
DET D, BEEHEHT EOE AR AL ccal . BIEF TNV EDJE W OE
W2 b T WU ALD T EE T 5, BAEBEHT L O A EIT, 4D
DB oD E S L3 A

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
Firat Annimal nlann
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
samnle seoments

TRIAS43 (7)-R1358-03

Pass Fail

Table 4

BN HZ BRI LI T ST D W E D53 Hr

Analysis of the shifted frequency per target condition per side
Determined Reported Speed frgeﬁs:cedof
Test run | Reported speed frequency of per target . q Y
Target Rk .. interest per
per target (average per interest condition ..
speed . target condition
condition | sample segment)
(f ) (average of the ¢ )
J. speed reported speeds) speed
km/h No km/h Hz km/h Hz
1
2
5%
3
4
1
2
10
3
4
1
2
15 -
3
4
1
2
20
3
4

%) HIE(AIIIEHRLZW

ZOMFT S TORERFIECOWTE, BONT B HART NV E TR L5 FIC
BWTHEHAEME N T5b0ET 5,

*) not for Method A

For all other test methods the derived frequency spectrum shall directly be used
for the further calculation.
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4.5.1.

T —HELD B IO WL
FALSH DB EE | HHEICB O TERT b0 L35, Rb IRV alBud s
ED | FEebin W B ID T8 i Bz, LR o U TR 5,
ZDOMDHFIZOWNTIE, b T WSO BT, BE I i U7z JE 2K
fpecd @ AT NV D BIGDHDET 5, MiLE 5 DR HZA del £ Z22(DIT
W CHtEHET5:
A (1)

delf = {[(fsneed _fref) / [V test _Vref)] /fref} x100
ZZ T,

fopeeal T FTEDHIRIZIITDJE I THD,

£ bkm/hDFEIEE B F7- 1T b IR W EE S EIC BT 28 5 Th o,
Viesth s T, e | SIS T 5, FEBROD B F72 (I HIH TH D,

Viet s JERIHLL, ATKHIE 35 | FERR D B F 7 | TAEE B T 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 f{..q rounded
to the nearest integer shall be taken from the spectra analysis. Calculate del f,
the freauency shift of the signal according to equation (1):

equation (1)
delf ={[(fspeea ~ fref)/ (Veest = Vrer)]/ frer} - 100
where

fipeed 1S the frequency at a given speed value;

S

f.¢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
1cspeed;

v,.¢ i the vehicle speed, actual or simulated, corresponding to the frequency f,.g;

See
appendix 2
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BEE 1-1 B OF L~V B3 55l
Appendix 1-1 Vehicle sound level test
E IR AT FEAT SE 5 XU HATE
Constant speed test Running condition: Real running Simulated Chassis dynamometer
i ee 1/3 octave freq. [Hz]
B Overall [dB] Correction v d- Lz
Ambient Noise
Left | Right | Left | Right | Left | Right | Left | Right
Lbgn
AR S (RTERER)
Test Result in forward motion
Target Vehicle speed Liestj 1/3 octave freq. [Hz]
speed No. (km/h] [dB(A)]
(km/h] Var | Ver | Veg | Left | Right | Left | Right | Left | Right
1
10
2
3
Gear
4
Avg.
Target Vehicle speed Liest,j 1/3 octave freq. [Hz]
speed No. (km/h] [dB(A)]
[km/h] Vav | Ver | Vew | Left | Right | Left | Right | Lemt | Right
1
20
2
3
Gear
4
Avg.
FRERRE S (7218505
Test Result in rearward motion
Target Vehicle speed Liestj Liest,j
speed No. [km/h] [dB(A)] [dB(A)]
[km/h] Vaa Vop Vip Left Right | Fr_Left |Fr_Right| Fr : Front plane of the vehicle
1
0
2
3
Gear
4
Avg.
Target Vehicle speed Licst,j Liest,j
speed | No. (km/h] [dB(A)] [dB(A)]
[km/h] Van Vpp Vg’ Left Right | Fr_Left |Fr_Right| Fr : Front plane of the vehicle
1
6
2
3
Gear
4
Avg.
5SS
Final result
SPL of 1/3 octave freq. [dB(A)]
Viest Minimum SPL Maximum SPL
[km/h] [dB(A)] [dB(A)]
Left Right Left Right
10
Forward
20
Reverse

Pass Fail
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BlZ 1-2
Appendix 1-2

SARD~ A7 R oD AL P

Intermediate processing when 5 microphone array is used

Test Result

Forward

10km/h Left side

1st test run

2nd test run

3rd test run

4th test run

LMicLeILl,(Jr\

)J LMicLeILl,BA\D,]

L,\ﬁcLell,Z,O,—\,j

LMicLell _2 BAND, j

LMicLe[LS,(,)A-\,j

LMicLeILS,BA\DJ

L\rlIaLelL-’LOAJ

L\r’lir'LpllfLBr\ND,j

0.A

O.A

0.A

O.A

Mic 1

Mic 2

Mic 3

Mic 4

Mic 5

LMicLeft_OA,j

LMicLeft_0A,j ROUND

LMicLeft BAND,j

LMicLeft_BAND,j ROUND

10km/h Right side

1st test run

2nd test run

3rd test run

4th test run

L\ﬁvRighl,],OA

8] LV\rIicRight,l,Br\\D,j

LMicRighLZ,Or\,j

L\iicRighLZ,Br\ND,j

L\rﬁﬁRighL.’%,O—\,j

LMicRigh[,B,Rr\l\ D,j

LMicRight,{Or\,j

Lh'{ir‘,RighL{BA\lD )J

0.A

0.A

O0.A

0.A

Mic 1

Mic 2

Mic 3

Mic 4

Mic 5

LMicRight_OA,j

LMicLeft_ OA,j ROUND

LMicRight BAND,j

LMicLeft_BAND,j ROUND

20km/h Left side

1st test run

2nd test run

3rd test run

4th test run

LI\fIir,I.Dﬁ,l,OA,J’

LMi::I _eft_1 BAND,j

L\'Iicl eft 2_OA,j

LMicI _eft 2 BAND, j

Lk'{ichﬁ,S,Or\,j

LMi::I _eft 3 BAND,j

L\ﬁfl,t-ﬂ,{o—\,j

L\'ﬁcl _eft_ 4 BAND,j

0.A

O0.A

0.A

O0.A

Mic 1

Mic 2

Mic 3

Mic 4

Mic 5

LMicLeft_OA,j

LMicLeft_OA,j ROUND

LMicLeft BAND,j

LMicLeft BAND,j ROUND

20km/h Right side

1st test run

2nd test run

3rd test run

4th test run

! “MicRight_I_OA,j

1 “MicRight_1 BAND,j

I “MicRight_2_OA,j

I “MicRight 2 BAND,j

[ “MicRight_3_OA,j

l “MicRight_3_BAND, j

1 “MicRight_1_OA,j

L “MicRight 4 BAND,j

0.A

O.A

O0.A

0.A

Mic 1

Mic 2

Mic 3

Mic 4

Mic 5

LMicRight_OA,j

LMicLeft_.OA,j ROUND

LMicRight BAND,j

LMicLeft_ BAND,j ROUND
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Reverse

Front Mic Left side
Okm/h

Front Mic Right side
LyticLet 1 0A | DticLer 2 04, | TuticLen 3.0, | DnicLer 4 0a,j | Tnticrignt 1 0] Euicright 2 04,
Mic 1

Lovtickight 3.0A,i] LMicRight 4.0A,j

Mic 2

Mic 3

Mic 4

Mic 5
Mic_OA,j
Mic_OA,j ROUND

Okm/h Rear Mic Left side

Rear Mic Right side
LyticLef 1 0Aj | DicLer 2 04,5 | DnticLer 3.0, | DnicLett 4 0a,j | Dnicrignt 1 0| Enicright 2 0A,j
Mic 1

Lovtickight 3.0,i] LMicRight 4.0A,j

Mic 2
Mic 3
Mic 4
Mic 5
Mic_OA,j
Mic_OA,j ROUND

6km/h Front Mic Left side Front Mic Right side
LyticLet 1.0A | Dnticten 2. 04,5 | Tnticten 3.0, | TnicLen s 0a,j | Tnticright 1 0] Evicright 2. 04,

Mic 1

Mic 2

Mic 3

Mic 4

Mic 5

Mic_OA,j

Mic_OA,j ROUND

Lovticright 3.0A,i] LMicRight 4 04}

6km/h Rear Mic Left side

Rear Mic Right side
LyticLef 1.0A | LticLef 2 0A,j

LMicI eft 3_OA,j LMicI eft 4_OA,j L‘\/IicRight,l,()/\,j

Mic 1

Mic 2

Mic 3

Mic 4

Mic 5
Mic_OA,j
Mic_OA,j ROUND

Loviicright 2 0A,j] Lvticright 3.0,i] LvticRight 4. 04
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BZE 2 JEP B AR T AR
Appendix 2 Frequency shift test
AR FIE: FFIEA) 771:(B) Fik(C) J7IE(D)
Test procedure: Method A Method B Method C Method D
PoE= bR
Frequency of interest
Frequency
(Target) @speed
[HZ] [km/h]
Left Right
BV aRES
Test result
Vehicle speed Frequency Frequency Frequency Shift
Target (Measurements) | (o OF fipeed) (del f)
speed | No. [km/h] [Hz] [H7) [%)
[k /h] Vet ‘ . .
Var | Vepoim | Ve Avg or Left Right Left Right Left Right
\
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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nlF 3(HHI 4)
Appendix3 (Annex 4)

L[] 15 30 R T D 5

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

..................... (A= =2 1%, AR (B EBRNEE 1385 1 2o T2 DR AIT B 9750 D HE
M3, F R COHEME— RIS IO ATREZR T X COEIR &5 123 T e RIS 13875006 BHO EH4 | 2
AL TWBIEEEETD,

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

...................... (A= —20) 13 YREER I ET IS RE LT O F OFEAEVERE D U727 M 21T > 72 £ T ik
Habo TAREEG EE1ERT %,

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

evaluation of the sound emission performance.

HEF:
Date:

IEBREADKA

Name of authorised representative:

IEBREEADEA

Signature of authorised representative:




