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Insert new paragraphs 6.2.3. t0 6.2.3.3,, to read:

"6.2.3.

6.2.3.1.

6.2.3.2.
6.2.3.3.

Additional sound emission provisions

The additional sound emission provisions (ASEP)happly to vehicles of
categories Mand N equipped with an internal combustion engine.

Vehicles are deemed to fulfill the requirementsAoiex 10, if the vehicle
manufacturer provides technical documents to thpe tggpproval authority
showing, that the difference between maximum angirmim engine speed
of the vehicles at BB' for any test condition irsithe ASEP control range
defined in paragraph 3.3. of Annex 10 to this Ragah (including Annex 3
conditions) does not exceed 0.15 x S. This ariglatended especially for
non-lockable transmissions with variable gear sa{oVT).

Vehicles of category Nare exempted from ASEP if one of the following
conditions is fulfilled:

(a) The engine capacity is not exceeding 660 ccm aadtiwer-to-
mass ratio PMR calculated by using the maximum aizad
vehicle mass is not exceeding 35.

(b) The payload is at least 850 kg and the power-tosmatso PMR
calculated by using the maximum authorized vehigéss is not
exceeding 40.

The additional sound emission provisions are préwerrequirements. The
purpose of these requirements is to ensure thasd@d emission of the
vehicle under typical driving conditions differeinbm the conditions of the
type approval test in Annex 3 shall not deviatesiderably from what can
be expected from the Annex 3 test result for thictfic vehicle.

The vehicle manufacturer shall not intamily alter, adjust, or introduce
any mechanical, electrical, thermal, or other dewc procedure solely for
the purpose of fulfilling the noise emission reguoients as specified in this
Regulation and as determined by the test proceduennex 3 but which
will not be operationaduring typical on-road operation under conditions
applicable to ASEP. These measures are commongreef to as "cycle
detection".

The vehicle shall meet the requiremenmofex 10 to this Regulation.

In the application for type approval thenufacturer shall provide a
statement (in conformity with Appendix 1 of Anne8)lhat the vehicle type
to be approved complies with the requirements ohgaph 6.2.3. of this
Regulation."
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Paragraphs 8. to 8.3., amend to read:

"8. Conformity of production

The conformity of production procedures shall compith those set out in
the Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/R&V.2) with the
following requirements:

8.1. Vehicles approved according to this Regulatiball be so manufactured as
to conform to the type approved by meeting the irequents set forth in
paragraph 6. above. The limit values set fortharagraph 6. and referenced
appendices apply with an additional margin of 1A)B(

8.2. The minimum requirements for conformity of gwotion control procedures
set forth in Annex 7 to this Regulation shall bengtied with.

8.3. The authority which has granted type approway at any time verify the
conformity control methods applied in each produrctfacility. The normal
frequency of these verifications shall be one everyyears."

Paragraphs 8.3.1. to 8.4.5., should be deleted.
Insert new paragraph 11.4., to read:

"11.4. For the first five years after the officetry into force of the 03 series of
amendments to this Regulation, vehicles with aasdnybrid drive train
which have an additional combustion engine withmmerhanical coupling to
the power train are excluded from the requiremehfsragraph 6.2.3."

Annex 3, should be replaced by (former) Annex 10 amendddlsvs:
"Annex 3

Methods and instruments for measuring the noise mazlby
motor vehicles

3.1.2.1.4.1. Vehicles with manual transmissionstomatic transmissions, adaptive
transmissions or CVT’s tested with locked geaiosati

The following conditions for selection of gear cetiare possible:

(a) If one specific gear ratio gives an acceleraiio a tolerance band
of +5 percent of the reference acceleratigp @;, not exceeding 3.0
m/<, test with that gear ratio.

(b)  If none of the gear ratios give the requiredederation, then choose a
gear ratio i, with an acceleration higher and ar gatio i+1, with an
acceleration lower than the reference acceleratfaihe acceleration
value in gear ratio i does not exceed 3.0°mise both gear ratios for
the test. The weighting ratio in relation to théerence acceleration
Aot ref IS Calculated by:

k= (awot ref = Qwot (i+l)) / (awot @)~ Aot (i+l))
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(c) If the acceleration value of gear ratio i ex®8.0 m/§ the first gear
ratio shall be used that gives an accelerationvb&® m/3 unless
gear ratio i+1 provides acceleration less thap,aln this case, two
gears, i and i+1 shall be used, including the gemith acceleration
exceeding 3.0 misIn other cases, no other gear shall be used. The
achieved acceleration,f s during the test shall be used for the
calculation of the part power factos kstead of @ot rer

(d) If the vehicle has a transmission in which ¢éhix only one selection
for the gear ratio the acceleration test is caroigtin this vehicle gear
selection. The achieved acceleration is then ugethé calculation of
the part power factorsknstead of @t rer

(e) If rated engine speed is exceeded in a ge#r bafore the vehicle
passes BB' the next higher gear shall be used.

Annex 7
Paragraphs 1. to 3., amend to read:
1. General

These requirements are consistent with the test@oheld to check
conformity of production (COP) according to pargdra. of this Regulation.

2. Testing procedure
The test site and measuring instruments shall losethas described in
Annex 3.

2.1. The vehicle(s) under test shall be subjeatethé test for measurement of

sound of vehicle in motion as described in paray@fp. of Annex 3.
2.2. Compressed air sound

Vehicles having maximum mass exceeding 2,800 kg emuipped with
compressed air systems must be subjected to anticmddi test for
measurement of the compressed air sound as debdribparagraph 1 of
Annex 6.

2.3. Additional sound emission provisions

The vehicle manufacturer shall assess the compgliamith ASEP by an
appropriate evaluation (for example, but not limite, part checks) or may
perform the test described in Annex 10.

3. Samplingand evaluation of the results

One vehicle has to be chosen and subjected te st af paragraph 2. above.
If the test results fulfill the COP requirementspzfragraph 8. of the main
body of this Regulation, the vehicle is considetede in compliance with
the COP provisions.

If one of the test results does not fulfill the C@fuirements of paragraph 8.
of the main body of this Regulation two more vedicof the same type shall
be tested pursuant to paragraph 2. above.

If the test results for the second and the thirdhiate fulfill the COP
requirements of paragraph 8. of the main body isf Regulation, the vehicle
is considered in compliance with regard to the COP.
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If one of the test results of the second or thedigle does not fulfill the COP
requirements of paragraph 8. of the main body isf Regulation the vehicle
type shall be considered not to conform to the irequents of this
Regulation and the manufacturer shall take the sy measures to re-
establish the conformity."

Paragraphs 4.to 4.3., should be deleted.

Insert a new Annex 10, to read:

"Annex 10

Measuring method to evaluate compliance with the
additional sound emission provisions

Only applicable for vehicles as specified in paagpiy 6.2.3. of this Regulation

1. General

This annex describes a measuring method to evak@igpliance of the
vehicle with the additional sound emission prowisiqASEP) conforming
with paragraph 6.2.3. of this Regulation.

The vehicle shall meet the requirements in thiseanit is not mandatory to
perform actual tests when applying for type appkovae manufacturer shall
sign a declaration of compliance conforming to Apgig 1 of this annex.
The type approval authority shall have the posgibib ask for additional
information about the declaration of compliance /anaarry out the tests
described below.

The analysis of Annex 10 requires the performarfca test according to
Annex 3. The test specified in Annex 3 to this Ration has to be
performed on the same test track under similar itiond as the tests
according to this annex.

2. Measuring method
2.1. Measuring instruments and condition of measerds

Unless otherwise specified, the measuring instruspehe conditions of the
measurements and the condition of the vehicle apgivalent to those
specified in Annex 3, paragraphs 1. and 2.

If the vehicle has different modes that affect sbemission, all modes shall
comply with the requirements in this annex. In thase where the
manufacturer has performed tests to prove to thproapl authority
compliance with the above requirements, the modesl wuring those tests
shall be reported in a test report.

2.2. Method of testing

Unless otherwise specified, the conditions and euaces of Annex 3
paragraphs 3.1. to 3.1.2.1.2.2. shall be usedtheopurpose of this annex,
single test runs are measured and evaluated.

2.3. Control range

Operation conditions are as follows:
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2.4.

2.5

Vehicle speed ¥a_aser: Vaa > 20 km/h
Vehicle accelerationr aser  awor < 5.0 m/$
Engine speedgd_asep Ngs < 2.0 * pmi®?%* s or
ngg < 0.9 * s, whichever is the lowest
Vehicle speed ¥ aser
if Ngs_asepis reached in one gear gg< 70 km/h
in all other cases g < 80 km/h
gears k< gear ratio i as determined in Annex 3

If the vehicle, in the lowest valid gear, does achieve the maximum engine
speed below 70 km/h, the vehicle speed limit i&®oh.

Gear ratios

The ASEP requirements apply to every gear ratibat teads to test results
within the control range as defined in paragragh @f this annex.

In case of vehicles with automatic transmissionspéive transmissions and
CVT’s tested with non-locked gear ratios, the sty include a gear ratio
change to a lower range and a higher acceleradigear change to a higher
range and a lower acceleration is not allowed. ar gdift which leads to a
condition that is not in compliance with the bourydaonditions shall be

avoided. In such a case, it is permitted to esthbéind use electronic or
mechanical devices, including alternate gear sedguisitions.

Target conditions

The sound emission shall be measured in each geddratio at the four test
points as specified below.

The first test point Pis defined by using an entry speeg wf 20 km/h. If a
stable acceleration condition cannot be achieverispeed shall be increased
in steps of 5 km/h until a stable acceleratioreached.

The fourth test point Pis defined by the maximum vehicle speed at BB' in
that gear ratio within the boundary conditions adiw to paragraph 2.3.

The other two test points are defined by the follmyformula:

Test Point P vgg j=Veg 1+ ((-1)/3) * (g 4- Ves 1) for j=2and 3
Where:

vgg_1 = Vehicle speed at BB' of test point P

ves_4 = Vehicle speed at BB' of test point P

Tolerance for g j: £3 km/h

For all test points the boundary conditions as i§igecin paragraph 2.3. shall
be met.
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2.6.

3.2.

Test of the vehicle

The path of the centerline of the vehicle shalloiel line CC' as closely as
possible throughout the entire test, starting frilm@ approach to line AA'
until the rear of the vehicle passes line BB'.

At line AA' the accelerator shall be fully depreds€o achieve a more stable
acceleration or to avoid a down shift between IhA' and BB' pre-
acceleration before line AA' may be used. The a&eaé&dr shall be kept in
depressed condition until the rear of the vehiebches line BB'.

For every separate test run, the following parametball be determined and
noted:

The maximum A-weighted sound pressure level of tsidles of the vehicle,
indicated during each passage of the vehicle betwee two lines AA' and
BB', shall be mathematically rounded to the firstithal place (Lot). If @
sound peak obviously out of character with the gangound pressure level
is observed, the measurement shall be discardétahe right side may be
measured simultaneously or separately.

The vehicle speed readings at AA' and BB' shalldported with the first
significant digit after the decimal place a{\;; Ves k)

If applicable, the engine speed readings at AA'BBUshall be reported as a
full integer value (Ra; Neg,kj)-

The calculated acceleration shall be determineztoordance to the formula
in paragraph 3.1.2.1.2. of Annex 3 and reportethéosecond digit after the
decimal place (@ estk)-

Analysis of results
Determination of the anchor point for eachrgatio

For measurements in gear i and lower, the anchont pmnsists of the
maximum sound level Jeg;, the reported engine speegnand vehicle speed
Vuwor @t BB' of gear ratio i of the acceleration teshimex 3.

Lanchor,= Lwoti,Annex 3
r]anchor,i: r]BB,Woti,Anne><3

Vanchor,i= VBB,woti,Annex 3

For measurements in gear i+1 the anchor point stsif the maximum
sound level lyi+1, the reported engine speeghi; and vehicle speed,yi+1
at BB' of gear ratio i+1 of the acceleration te@sAnnex 3.

Lanchor,i+1= Lwoti+1,Annex 3

Nanchor,i+1= MBB,woti+1,Annex 3

Vanchor,i+1= VBB,woti+1,Annex 3

Slope of the regression line for each gear

The sound measurements shall be evaluated as dnnofi engine speed
according to paragraph 3.2.1.
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3.2.1

3.2.2

3.3.

3.4.

Calculation of the slope of the regressioa for each gear

The linear regression line is calculated usingahehor point and the four
correlated additional measurements.

5 p—
Z(nj -n)(L -L)
Sope, =17 (in dB/1000 mif)

Z(nj _ﬁ)2

— 1 - 1
with L==>'L, and n==>'n; ;
54 54
where n= engine speed measured at line BB’

Slope of the regression line for each gear

The Slopg of a particular gear for the further calculatisrttie derived result
of the calculation in paragraph 3.2.1 rounded ®ftrst decimal place, but
not higher than 5 dB/1000 mtr

Calculation of the linear noise level increagpected for each measurement

The sound level Asgpy for measurement point j and gear k shall be
calculated using the engine speeds measured fbr maasurement point,
using the slope specified in paragraph 3.2. abowbé specific anchor point
for each gear ratio.

For nsg k< Nanchor,k

Lasep k= Lanchor k* (SIop& - Y) * (Ng_kj - Nanchor,d / 1000
For nsg k> Manchork

Lasep k= Lanchor k* (Slop& + Y) * (Ngg_k; - Nanchor,d / 1000
Where Y=1

Samples

On request of the type approval authority two addél runs within the
boundary conditions according to paragraph 2.8iisfannex shall be carried
out.

Interpretation of results
Every individual noise measurement shall be evalliat

The sound level of every specified measurementtiall not exceed the
limits given below:

Lij < Lasep kj* X
With:

x = 3 dB(A) for vehicle with a non-lockable autongaransmission or non-
lockable CVT

x = 2 dB(A) + limit value - lypan Of Annex 3 for all other vehicles
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5.1.

5.2.

5.3.

6.2.

If the measured noise level at a point exceedslithé, two additional
measurements at the same point shall be carried touverify the
measurement uncertainty. The vehicle is still impbance with ASEP, if the
average of the three valid measurements at thisifepgoint fulfils the
specification.

Reference sound assessment

The reference sound is assessed at a single poimné discrete gear,
simulating an acceleration condition starting vath entry speed atayequal
to 50 km/h and assuming an exit speedygtegual to 61 km/h. The sound
compliance at this point can either be calculatesihgs the results of
paragraph 3.2.2. and the specification below orebaluated by direct
measurement using the gear as specified below.

The determination of gear k is as follows:

k = 3 for all manual transmission and for autom&#nsmission with up to 5
gears;

k = 4 for automatic transmission with 6 or morergea

If no discrete gears are available, e.g. for nakdble automatic
transmissions or non-lockable CVTs, the gear r&giofurther calculation
shall be determined from the acceleration testlrésuAnnex 3 using the
reported engine speed and vehicle speed at line BB’

Determination of reference engine spegdin

The reference engine speeg p shall be calculated using the gear ratio of
gear k at the reference speed gfw 61 km/h.

Calculation of Les
Lref = I—anchor_k + S|OPQ * (nref_k - nanchor_k) /1000
L.ef shall be less than or equal to 76 dB(A).

For vehicles fitted with a manual gear box havingrenthan four forward

gears and equipped with an engine developing a manri power greater
than 140 kW (according to Regulation No. 85) andilg a maximum-

power/maximum-mass ratio greater than 75 kWj; ¢hall be less than or
equal to 79 dB(A).

For vehicles fitted with an automatic gear box hgvnore than four forward
gears and equipped with an engine developing a rmanri power greater
than 140 kW (according to Regulation No. 85) andifg a maximum-

power/maximum-mass ratio greater than 75 kW shall be less than or
equal to 78 dB(A).

Evaluation of ASEP using the principle of L_Unba
General

This evaluation procedure is an alternative setecty the vehicle

manufacturer to the procedure described in paragBapf this annex and is
applicable for all vehicle technologies. It is tlesponsibility of the vehicle
manufacturer to determine the correct manner dfnggsUnless otherwise
specified, all testing and calculation shall bespscified in Annex 3 to this
Regulation.

Calculation of L_Urban_ASEP
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10

From any L_wot ASEP as measured according to thimexy
L_Urban_ASEP shall be calculated as follows:

@)

(b)

(©

(d)

(e)

()

)

Calculate a_wot_test ASEP using acceleratiofcutzion from
paragraph 3.1.2.1.2.1. or 3.1.2.1.2.2. of Annea &is Regulation, as
applicable;

Determine the vehicle speed (v_BB_ASEP) at B8rirg) the
L_wot_ASEP test;

Calculate kp_ASEP as follows:
kp_ASEP =1 - (a_urban / a_wot_test ASEP)

Test results where a_wot_test ASEP are less tharban shall be
disregarded.

Calculate L_Urban_Measured_ASEP as follows:
L_Urban_Measured_ ASEP =
L_wot_ASEP - kp_ASEP * (L_wot_ASEP - L_crs)

For further calculation, use the L_Urban from Ann8xto this
Regulation without rounding, including the digitteaf the decimal
(Xx.X).

Calculate L_Urban_Normalized as follows:
L_Urban_Normalized = L_Urban_Measured_ASEP - L_lrba
Calculate L_Urban_ASEP as follows:
L_Urban_ASEP =

L_Urban_Normalized - (0.15 * (V_BB_ASEP - 50))
Compliance with limits:

L_Urban_ASEP shall be less than or equal to 3.0 dB.
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Annex 10

Appendix 1
Statement of compliance with the Additional Sound Bission
Provisions
(Maximum format: A4 (210 x 297 mm))

...................... (Name of manufacturer) dtt¢bat vehicles of this type ................(type
with regard to its noise emission pursuant to Ratjuh No. 51) comply with the
requirements of paragraph 6.2.3. of Regulation3\o.

...................... (Name of manufacturer) makieis statement in good faith, after having
performed an appropriate evaluation of the soundsgan performance of the vehicles.

Name of authorized representative: ..o

Signature of authorized repreSentative: ....cccccvvvvivieii i "
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