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I.  Proposal

Insert a new paragraph 2.19., to read:

"2.19.

"A defeat device" is any operational strategy or design feature whee
purpose is to artificially reduce the sound emissiowithin, or artificially
increase sound emission outside, the test condit®ms laid down in this
Regulation."

Insert new paragraphs 6.2.3. t0 6.2.3.4., to read

"6.2.3.
6.2.3.1.

Additional sound emission provisions
Scope and exemptions

The additional sound emission provisions (ASEP) arepreventive
requirements. The purpose of these requirements i® ensure that the
sound emission of the vehicle under typical drivingonditions different
from the conditions of the type approval test in Amex 3 shall not deviate
considerably from the expected results according tthe Annex 3 test for
this specific vehicle.

The additional sound emission provisions apply onlyto vehicles of
categories M and N; equipped with an internal combustion engine.

Vehicles are deemed to fulfil the requirements of Anex 10, if the vehicle
manufacturer provides technical documents to the ftye approval
authority showing, that the difference between maxnum and minimum

of the vehicles engine speed at BB' for any testmdition inside the ASEP
control range defined in paragraph 3.3. of Annex 1Qo this Regulation
(including Annex 3 conditions) does not exceed 0.26S. This article is
intended especially for non-lockable transmissionsvith variable gear

ratios (CVT).

It is not applicable:

(@) For vehicles of category N with a gross vehicle weight
(GVW) > 2.5 t with:

0] The driver position "R-point" * either forward of the front
axle or longitudinally rearwards of the front axle
transverse centreline by a maximum of [1150] mm, ah

(i)  The highest reported engine speed in the Anne8 test>
[???] percent of S.

(b)  For vehicles of category Nwith a GVW < 2.5 t with:
0] Payload> 850 kg and PMR< 40 kW/t, or

" The text in paragraph 6.2.3.1. contains severibiopto exclude certain vehicles from ASEP as they
where discussed in the informal group on ASER, @V T, hybrid). This text may need fine tuning
and discussion in GRB as it was not yet agreed upte ASEP informal group.

1 Note by the secretariat:

Either a definition for the "R-point" should beserted under paragraph 2. above or a refererae to
UNECE Regulation including the definition or, ifappriate, to the Consolidated Resolution on the
Construction of Vehicles (R.E.3).
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6.2.3.2.
6.2.3.2.1.
6.2.3.2.2.

6.2.3.3.
6.2.3.4.

(i)  An engine capacity up to 660 crhand a PMR< 35 kWit, or

(i)  The highest reported engine in the Annex 2 90 percent of
the control range as defined in the control range foAnnex
10.

(c) For vehicles with a hybrid drive train which have an internal
combustion engine with no mechanical coupling to # power
train, which are excluded from ASEP for a period offive years
after entering into force of this Regulation.

Defeat devices and cycle detection
[Defeat devices are not permitted]

[The vehicle manufacturer shall not intgionally alter, adjust, or

introduce any mechanical, electrical, thermal, or ther device or
procedure solely for the purpose of fulfilling the noise emission
requirements as specified in this Regulation and adetermined by the
test procedure of Annex 3 but which will not be opetional [during

typical on-road operation] [over the speed range ofhe vehicle]. These
measures are commonly referred to as "cycle detecii".]

The vehicle shall meet the requirements ahnex 10 to this Regulation.

In the application for type approval the ranufacturer shall provide a
statement (in conformity with Appendix 1 of Annex D) that the vehicle
type to be approved complies with the requirementsf paragraph 6.2.3.
of this Regulation’'

Paragraphs 8. to 8.3., amend to read:

"8.

8.1

8.2.

8.3.

Conformity of production

The conformity of production procedures shall compy with those set out
in the Agreement, Appendix 2 (E/ECE/324-E/ECE/TRAN&05/Rev.2)
with the following requirements:

Vehicles approved to this Regulation shall bso manufactured as to
conform to the type approved by meeting the requirments set forth in
paragraph 6. above. The limit values set forth in gragraph 6. and
referenced appendices apply with an additional marig of 1 dB(A).

The minimum requirements for conformity of production control
procedures set forth in Annex 7 to this Regulatiorshall be complied
with.

The authority which has granted type approvamay at any time verify
the conformity control methods applied in each prodction facility. The
normal frequency of these verifications shall be amevery two years.

Paragraphs 8.3.1. to 8.4.5., should be deleted.

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

Methods and instruments for measuring the noise mazlby
motor vehicles

3.1.2.14.1

3.1.2.14.2

Vehicles with manual transmission, omattic transmissions, adaptive
transmissions or CVT's tested with locked geapsati

The following conditions for selection of gear oatiare possible:

(@) If one specific gear ratio gives an acceleraiio a tolerance band

of £5 percent of the reference acceleratiqn @;, net-exceeding.0
m/s, 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 a gatio i+1, with an
acceleration lower than the reference acceleraticihe-aceleration

i o -0 pdse-both-gearratiosfor
the-test.The weighting ratio in relation to the referenaeealeration
Aot ref IS Calculated by:

K = (awotref - wot i+1) / (Qwot () - Bwot (+1))

(dc) If the vehicle has a transmission in which thisrenly one selection
for the gear ratio the acceleration test is caroetin this vehicle gear
selection. The achieved acceleration is then usethé calculation of
the part power factorskinstead of g ref

(ed) If rated engine speed is exceeded in a gear bmiore the vehicle
passes BB' the next higher gear shall be used.

Vehicles with automatic transmissiadaptive transmissions and CVT's
tested with non-locked gear ratios:

The gear selector position for full automatic opierashall be used.

The acceleration value ,@ wst Shall be calculated as defined in
paragraph 3.1.2.1.2.2.

The test may then include a gear change to a loarege and a higher
acceleration. A gear change to a higher range doder acceleration is not
allowed. A gear shifting to a gear ratio which @ osed in urban traffic shall
be avoided.

Therefore, it is permitted to establish and usected@ic or mechanical
devices, including alternate gear selector posstioa prevent a downshift to
a gear ratio which is typically not used at thecsfd test condition in urban
traffic.
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The achieved acceleratiop.aestShall be greater or equal t@.a.

The achieved acceleration g st iS then used for the calculation of the
partial power factor k(see paragraph 3.1.2.1.3.) instegd &

Annex 7, paragraphs 1. to 3., amend to read:

"

2.1.

2.2.

2.3.

General

These requirements are consistent with the testdoheld to check
conformity of production according to paragra@®-5—and-8-4-30f this
Regulation.

Testing procedure

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

The vehicle(s) under test shall be subjectethé test for measurement of
neisesound of vehicle in motion as described in paragraph 8 Annex 3.

Compressed airneiseund

Vehicles having maximum mass exceeding 2,800 kg esuipped with
compressed air systems must be subjected to anticmddi test for
measurement of the compressed-airns@ed as described in paragraph 1
of Annex 6.

Additional sound emission provisions

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

Samplingand evaluation of the results

One vehicle has to be chosenr—fafterthe teghehgraph-4-1--the vehicle is
not-consid d-toconform-to =18 3 on-two-more
vehicles-have-to-be-testednd subjected to the tests of paragraph 2.
above. If the test results fulfil the COP requiremats of paragraph 8. of
the main body of this Regulation, the vehicle is cmidered to be in
compliance with the COP provisions.

darad o-the ren aman cyillide on AMO—N

If one of the test results does not fulfil the COPrequirements of
paragraph 8. of the main body of this Regulation tw more vehicles of
the same type shall be tested pursuant to paragraph above.

If the test results for the second and the third Meicle fulfil the COP
requirements of paragraph 8. of the main body of tis Regulation, the
vehicle is considered in compliance with regard tthe COP.

If one of the test results of the second or third ehicle does not fulfil the
COP requirements of paragraph 8. of the main body fothis Regulation

the vehicle type shall be considered not to conforro the requirements
of this Regulation and the manufacturer shall takethe necessary
measures to re-establish the conformity.

Annex 7, paragraphs 4.to 4.3., should be deleted.
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Insert a new Annex 10, to read:

"Annex 10

Measuring method to evaluate the compliance witthe
additional sound emission provisions

Only applicable for vehicles of categories Mand N; which are
equipped with an internal combustion engine

1.

2.2.

Introduction

This annex describes a measuring method to evaluatee compliance of

the vehicle with the additional sound emission prdsions conforming to

paragraph 6.2.3. of this Regulation. The expectedoise emission in a
particular gear ratio is approximated by a linear function of engine

speed. The anchor point of this linear function idased on the test results
of Annex 3.

Although the vehicle shall meet the requirements itthis annex, it is not
obligatory to perform actual tests when applying fo type approval. It is
obligatory for the manufacturer to sign a declaraton of compliance in
conformity with Appendix 1 to this annex. The typeapproval authority
shall have the possibility to ask for additional ifiormation about the
declaration of compliance and/or carry out the test as described below.

The analysis of Annex 10 requires the performancef@ test according to
Annex 3. This Annex 3 test has to be performed undsimilar conditions
on the same track as the tests according to this aex.

Measuring method
Measuring instruments and condition of measureents

Unless specified differently here after, the measing instruments, the
conditions of the measurements and the condition othe vehicle are
equal to those specified in Annex 3, paragraphs and 2.

If the vehicle has different modes that affect south emission, all modes
shall comply with the requirements in this annex. h the case where the
manufacturer has performed tests to prove to the gproval authority
compliance with the above requirements, the modessad during those
tests shall be reported in the test report shown [Bpendix 2 to this
annex]".

Method of testing

Unless specified differently here after, the contlons and procedures of
Annex 3 paragraphs 3.1. to 3.1.2.1.2.2. shall beags

Differing from Annex 3, single measurements are mcessed and
evaluated.

" Note by the secretariat: Appendix 2 to Annex 10 does not exist in the curproposal and has still to

be developed.
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2.3.

2.4,

2.5.

Control range

There is a range of valid operation conditions whigc have to fall within
the following boundary conditions:

Vehicle speed Y _asep: Vaa =20 km/h
Vehicle acceleration ot aser: awor < 5.0 m/$
Engine speed Bg_aser: Ngs < 2.0 * pmr%%%* s or
ngg < 0.9 * s, whichever is the lowest
Vehicle speed ¥g_aser:
if ngg_asep is reached in one gear g5 < 70 km/h
in all other cases ¥s < 80 km/h

gears k< highest gear measured in Annex 3,
[k not first gear]

If the vehicle, in the lowest valid gear, does naachieve the maximum
engine speed below 70 km/h, the vehicle speed lingt80 km/h.

Gear ratios

The ASEP requirements apply to every gear ratio k hat leads to test
results within the control range as defined in pargraph 2.3. of this
annex.

In the case of vehicles with automatic transmissia adaptive
transmissions and CVT's tested with non-locked gearatios, the test may
include a gear ratio change to a lower range and laigher acceleration. A
gear change to a higher range and a lower accelerat is not allowed. A
gear shift which leads to a condition that is notri compliance with the
boundary conditions shall be avoided. In that caseit is permitted to
establish and use electronic or mechanical deviceisicluding alternate
gear selector positions.

Test of the vehicle

The path of the centerline of the vehicle shall fadw line CC' as closely as
possible throughout the entire test, from the apprach to line AA" until
the rear of the vehicle passes line BB'.

Before line AA' the accelerator shall be operateda a stable position,
leading to a valid acceleration as defined in paragph 2.3. above. The
accelerator must not necessarily be fully depressedas also partial
throttle tests may be checked for compliance withhe limit curve as
defined in paragraph 3.3. The accelerator shall bé&ept in this stable
position until the rear of the vehicle reaches lin@&B'.

For every separate test run the following parametes shall be determined
and noted:

(@) The maximum A-weighted sound pressure level dhe both sides
of the vehicle indicated during each passage of thehicle between
the two lines AA' and BB', mathematically rounded b the first
decimal place (Lyotx). If @ sound peak obviously out of character
with the general sound pressure level is observedthe
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3.1

3.2.

ok

measurement shall be discarded. Left and right sidemay be
measured simultaneously or separately.

(b)  The vehicle speed readings at AA' and BB' shable reported with
the first significant digit after the decimal place(Vaa; Veskj)-

(c) If applicable, the engine speed readings at AAnd BB' shall be
reported as a full integer value (Raj; Nes kj)-

The calculated acceleration shall be determined imccordance to the
formulas in paragraph 3.1.2.1.2. of Annex 3 and regrted to the second
digit after the decimal place (fotestk)-

A test run is valid only if the measured vehicle pgormance and
operation conditions fall inside the ASEP control ange specified in
paragraph 2.3. above.

Noise limitation

The maximum A-weighted sound pressure level recostl during a test
run as specified above shall not exceed the limitiove defined below.

Anchor point

The anchor point is defined in terms of vehicle ged and sound pressure
level.

The vehicle speed of the anchor point, .%o, IS the effective vehicle
speed at BB' of the acceleration test in Annex 3nlthe case of a single
gear test in gear i the vehicle speed of the anchpoint is:

Vanchor = Vi

In the case of a two-gear test in gears i and i+he vehicle speed of the
anchor point is the weighted average of the vehickgpeeds in both gears,
namely:

Vanchor = Vis1 + K * (Vi = Viy1)

Where k is the gear ratio weighting factor definedn paragraph 3.1.3.1.
of Annex 3.

The sound pressure level of the anchor point, dichor is defined as:
Lanchor = Lwot,Annex 3 + X+ (LAnnex 3° Lurban,Annex 3)
Where:

L wot annex 3 IS the reported value of the maximum sound presserlevel of
the acceleration test of Annex 3 as defined in pagaaph 3.1.3.1.,

X is a general margin (X™ = [3]),
L amnex 3 1S the limit value of Annex 3 for the vehicle testd, and

Lumanannex 3 IS the final test result of Annex 3 for the vehid tested as
defined in paragraph 3.1.3.1. of Annex 3.

Not-to-exceed (NTE) point

The value of the X, Y and Z coefficient is still square brackets and may need additional disaussio

in GRB. They may also be tuned to the upcomingtéraf Annex 3.
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3.3.

For each gear k tested, the NTE point is defined iterms of vehicle speed
and sound pressure level.

The vehicle speed of the NTE point for gear k, \ex, is defined as the
maximum vehicle speed at BB' for ASEP tests accondlj to the definition
of the control range in paragraph 2.3. above.

The sound pressure level of the NTE point, \7¢ is defined as:
Lnte = Not To Exceed Level = Y™ =

[81 dB(A) for M, vehicles with PMR< 150 kW/t

85 dB(A) for M; vehicles with PMR> 150 kW/t

82 dB(A) for M off road vehicles with GVW > 2 t

82 dB(A) for N; vehicles with GVW < 2 t

83 dB(A) for N; vehicles with 2t < GVW < 3,5 1]

Or:
[85 dB(A) for vehicles with PMR> 150 kW/t
82 dB(A) for all other M; and N; vehicles]
Limit curve

The limit for a measurement in gear k is given as function of vehicle
speed y.

For vehicle speeds below the anchor point, the litncurve follows a fixed
slope of Z™ = [1] in units of dB/10 km/h:

LASEP (Vk) = Lanchor +Z* (Vk - Vanchor) /10

For vehicle speeds above the anchor point, the libcurve is the linear
connection between the anchor point and the NTE poi:

LASEP (Vk) = Lanchor + (LNTE - Lanchor) * (Vk - Vanchor) / (VNTE,k - Vanchor)

If the vehicle speed of the anchor point (o) €xceeds the upper vehicle
speed boundary of the ASEP control range (conformig to paragraph
2.3.), this latter part of the limit curve is obsogte.

Compliance tests

The Type Approval Authority may request tests to beck the compliance
of the vehicle with the requirements of this annexTo avoid undue work
load, testing typically consists of two random tespoints in every valid
gear. Pre-testing may be used to determine the mostlevant test points.
For all test points the control range as specifieith paragraph 2.3. shall
be met.
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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) attesthat vehicles of this type .............. (type
with regard to its noise emission pursuant to UNECHRegulation No. 51) comply with
the requirements of paragraph 6.2.3. of RegulatiolNo. 51.

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

Name of authorized representative: ...........

Signature of authorized repreSeNntative: ........ccevvv i

Annex 10

Appendix 2

10

[Reserved — see paragraph 2.1. to this annex]
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Justification

Background

1. Traffic noise is a serious public health probbetnich is already recognized by the
World Health Organization. The most cost-effectimeasures are those addressing the
noise at its source. This was the background of ghgposal for the 03 series of
amendments to Regulation No. 51. In order to reaiifeetively the noise by vehicles in a
wider range of driving conditions, the Additionadu8d Emission Provisions (ASEP) were
introduced.

2. At the fifty-second session of the Working Pady Noise (GRB), the Chair
introduced ECE/TRANS/WP.29/GRB/2010/9 proposing essible approach for the
incorporation of ASEP provisions into Regulation .N®l. This approach cannot be
supported by the Netherlands because it does ffatisatly distinguish between noisy and
silent vehicles. Vehicles with a maximum noise abd®0 dB(A) could fulfil the
requirements, while with this proposal many silesticles, with a maximum noise
emission below 80 dB(A), would have difficulties pass the test. Further information on
this issue is given in Informal document Nos. GRB1% and GRB-51-24.

3. The Netherlands prefer a system which is simpteight forward, technology
neutral and which limits the maximum noise emissidherefore, the Netherlands put
forward this updated ASEP proposal based on a NdExiceed (NTE) level, expecting that
it has significant benefits over earlier proposalated to this issue.

Changes in this update

5. Implementation of the improvement proposals gmeed at the fifty-second session
of GRB in the report on Vehicle Noise Limit ValuggENOLIVA) (see Informal document
No. GRB-52-07):

(a) Remove the 2 nfidoundary in the current method B in order to inerthe
position of the ASEP anchor point while it hastdieffect on the test result.

(b) Introduction of a slightly more lenient setA6EP parameters XYZ:
0] Increase the Delta L from 8 to:
Delta L = 12 for M vehicles with PMR > 150 kW/t
Delta Lp = 9 for all other vehicles

(i) Increase the Margin from 2 to 3, following thecommendation of the
technical service TNO of the Netherlands.

This reduces the "collateral damage" (amount ofitioal vehicles that fail
ASEP) to less than 1 percent.

(c) Increase the 4 nf/shoundary from the ASEP control range to 5 s
enable testing of high-powered vehicles in secopar gince many of these
vehicles have an acceleration between 4 and % m/s

(d)  Define the limit curve in terms of noise emissias function of vehicle
speed, rather than as function of engine speedpaéble testing a broader
range of hybrid and electric vehicles.

11
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(e) Expand the ASEP requirements to partial thectitcelerations to cover all
operating conditions of future vehicles, which issential for the
effectiveness of the combination of type approvel ASEP requirements.

6. Transition to a fixed NTE level in dB(A), insttaf a delta relative to the Annex 3
type approval limit, following the remarks made thg experts from the United Kingdom
of Great Britain and Northern Ireland and from theited States of America at the last
sessions of GRB. It may solve the industry's dsitic in case the Annex 3 limit was
lowered, since this proposal would not consequédrglyome overly stringent.

7. NTE level is based on the following startingmisi
(@)  The equivalent limits at Annex 3 as determiimegage 34 of the TNO report.
(b)  Delta Lp as given above.
This leads to the following NTE levels:
81 dB(A) for M, vehicles with PMR< 150 kW/t
85 dB(A) for My vehicles with PMR> 150 kW/t
82 dB(A) for M, off road vehicles with GVW > 2 t
82 dB(A) for N, vehicles with GVW < 2 t
83 dB(A) for N, vehicles with 2 tons < GVW < 3,5 {]
Although, an agreement on a simpler list coulddsehed, e.qg.:
85 dB(A) for vehicles with PMR 150 kW/t
82 dB(A) for all other M and N vehicles

8. Finally, some issues of the current text ofRegulation have been fine tuned.

Clarification of changes in the proposal prepaed by the Netherlands
and differences to the proposal prepared by the imirmal group on
ASEP as they appear in Annex 10

9. This chapter is based on working paper GRBIG-R3B-003, which contains the
two alternatives for ASEP that were discussed inBGR its September 2009 session.
Proposal 1 was prepared by the informal group oBRA8nformal document GRB-50-01)
and Proposal 2 was prepared by the Netherlands [BOENS/WP.29/GRB/2009/5).
Where the two proposals are identical, the textinaes in a single column. In case of
marginal differences such as "COP" versus "Confgrn@f Production” or "shall be"
versus "have to be", only the first variant hasrbased.

10.  Modifications between this proposal and the @mepared previously by the
Netherlands are marked in bold for new or as dtnikeigh for deleted text.
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"Annex 10

Measuring method to evaluate the compliance witthe
additional sound emission provisions

Only applicable for vehicles of categories Mand N; which are
equipped with an internal combustion engine

1.

Introduction

This annex describes a measuring method to evalnateompliance of the
vehicle with the additional sound emission prowvisian conformity with
paragraph 6.2.3. of this Regulation. The expecteien emission in a
particular gear ratio is approximated by a linearction of engine speed. The
anchor point of this linear function is based om tisst results of Annex 3.

Proposal 1 Proposal 2

The slope of this linear function is based on dctublo text
test results and limited to a maximum value.

2.2.

2.3.

Although the vehicle shall meet the requirementshis annex, it is not
obligatory to perform actual tests when applying fgpe approval. It is
obligatory for the manufacturer to sign a declamatiof compliance
conforming to Appendix 1 to this annex. The typerapal authority shall
have the possibility to ask for additional informoeatabout the declaration of
compliance and/or carry out the tests as deschbé&lv.

The analysis of Annex 10 requires the performarfca test according to
Annex 3. This Annex 3 test has to be performed usigilar conditions on
the same track as the tests according to this annex

Measuring method
Measuring instruments and condition of measargm

Unless specified differently hereafter, the measyriinstruments, the
conditions of the measurements and the conditioef/ehicle are equal 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 thse the manufacturer has
performed tests to prove to the approval authadtypliance with the above

requirements, the modes used during those teslisbeheeported in the test

report shown Appendix 2 to this annex.

Method of testing

Unless specified differently here after, the ctinds and procedures of
Annex 3 paragraphs 3.1. to 3.1.2.1.2.2. shall leel.us

Differing from Annex 3, single measurements amcpssed and evaluated.

Control range

13
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2.4.

There is a range of valid operation conditions Wwhiave to fall within the
following boundary conditions:

Vehicle speed ¥ aser: Vaa > 20 km/h
Vehicle accelerationyr aser  awor < 4:86.0m/s

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< highest gear measured in Annex 3,
[k not first gear]

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 teay 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. & ghifting which leads to
a condition that is not in compliance with the bdary conditions shall be
avoided. In that case, it is permitted to establisid use electronic or
mechanical devices, including alternate gear sedguisitions.

Proposal 1

Proposal 2

2.5.

Target conditions No text

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

The first test point Pis defined by using an entry speegl \
of 20 km/h. If a stable acceleration condition aanie

achieved the speed shall be increased in stepskofis until

a stable acceleration is reached.

The fourth test point Pis defined by the maximum vehic
speed at BB' in that gear ratio within the boundzogditions
according to paragraph 2.3.

The other 2 test points are defined by the follgiormula:
Test Point P

Veg j=Vee_1+((-1)/3) * (e 4-Ves_1) forj=2and 3
Where:

vgg_1 = vehicle speed at BB' of test point P

vgg_4 = Vehicle speed at BB' of test point P

Tolerance for yg ;: £3 km/h

For all test points the boundary conditions as iigelcin
paragraph 2.3. shall be met.

[0}
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Proposal 1

Proposal 2

2.6. Test of the vehicle

2.5. Test of the vehicle

The path of the centerline of the vehicle shalloiel line CC' as closely as
possible throughout the entire test, from the apghoto line AA' until the
rear of the vehicle passes line BB'.

Proposal 1

Proposal 2

At line AA' the accelerator shall be full

depressed. To achieve a more sta

between line AA" and BB' pre-accelerati
before

condition until
reaches line BB'.

line AA'" may be used. Th
accelerator shall be kept in depress

y Before line AA' the accelerator shall be

prparagraph 2.3 above. The accelerato

position until the rear of the vehicle
reaches line BB'.

bsperated to a stable position, leading ta
acceleration or to avoid a down shjfta valid acceleration as defined in

emust not necessarily be fully depressed,
esks also partial throttle tests may be
the rear of the vehiclechecked for compliance with the limit
curve as defined in paragraph 3.3. The
accelerator shall be kept in this stable

For every separate test run the following paramsetball be determined and

noted:

(@  The maximum A-weighted sound pressure levehefboth sides of
the vehicle indicated during each passage of tiéchebetween the
two lines AA' and BB', mathematically rounded te tfirst decimal
place (lwoti). If @ sound peak obviously out of character wiitle
general sound pressure level is observed, the mezasat shall be
discarded. Left and right side may be measured l&mepusly or

separately.

(b)  The vehicle speed readings at AA' and BB' shalfeported with the
first significant digit after the decimal place\f\; Ves.kj)-

(c) If applicable, the engine speed readings at AAd BB' shall be
reported as a full integer valueafli; Neg kj)-

The calculated acceleration shall be determinetaordance to the formulas
in paragraph 3.1.2.1.2. of Annex 3 and reportethéosecond digit after the

decimal place (@ estk)-

pd
DN
|

Proposal 1 Proposal 2

No text A test run is valid only if the measur
vehicle performance and operati
conditions fall inside the ASEP contr
range specified in paragraph 2.3. above.

Proposal 1

3. Analysis of results

3.1. Determination of the anchor point for eachrgato

15
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3.2.

3.2.1.

3.2.2.

3.3

For measurements in gear i and lower, the anchort ponsists of the
maximum sound level Jei, the reported engine speeg.nand vehicle
speed Y at BB' of gear ratio i of the acceleration teshimex 3.

Lanchor,i= Lwoti,Annex 3
nanchor,i: r\BB,Woti,Annex 3

Vanchor,i= VBB,woti,Annex 3

For measurements in gear i+1 the anchor point stisif the maximum
sound level L1, the reported engine speegyf; and vehicle spee
Vuwoti+1 at BB' of gear ratio i+1 of the acceleration iestnnex 3.

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

nanchor,i+1: r\E‘B,Woti+1,Annex 3

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

Calculation of the slope of the regressioa for each gear

The sound measurements shall be evaluated as donetiengine spee
according to paragraph 3.2.1.

Calculation of the regression line as fuorctf engine speed

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

Zsl(nj —-n)(L; -L)

Sope, = 1= (in dB/1000 rpm)

Where:
n; = engine speed measured at line BB'
Slope for further calculation

The slope of a particular gear for the further gktion is the derived resu
of the calculation formula under paragraph 3.2dunded to the firs
decimal place, but not higher than [6] dB/1000 rpm

Calculation of the linear noise level increasepected for each

measurement

The sound level lsgpy for measurement point j in gear k shall

calculated using the engine speeds measured for reeasurement poin
using the slope determined in paragraph 3.2. veldab the specific anchg
point for each gear ratio.

For r‘_%B_k,j < nanchor,R

1=

be

=
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3.4.

Lasep k= Lanchor k* (SI0p& - Y) * (Nag_k - Nanchor,) / 1000
For nsg_kj > Minchor k

Lasep k= Lanchor k* (Slop& + Y) * (Neg i - Nanchor,d / 1000
Where Y = [1]

Samples

On request of the type approval authority two adddl runs within the
boundary conditions according to paragraph 2.3hif aannex shall be
carried out.

Interpretation of results
Every individual noise measurement shall be evatiiat

The sound level of every specified measurementtshiall not exceed th
limits given below:

Ly < Lasep_kj+ [2 dB(A)] + [(Limitannex 3~ Lurban,Annex ]

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

To avoid the possibility for vehicles to becorsignificantly more noisy
under the conditions regulated in the former RetgariaNo. 51, a referenc
value L. shall be determined out of the calculated regoesdine as
follows:

(@)  The determination of gear k with k=3 for mantrahsmission anc
lockable automatic transmission with up to 5 geansl k=4 for
lockable automatic transmission with 6 or more gelr the case o
an non lockable automatic gear box the gear k $leathosen by thg
ASEP — Test diagram in the way, thaigMs nearest to 61 km/h.

(b) Calculation of p; in accordance to vehicle speedcVat the
respective gear ratio k with:

Vref = VBB' =61 km/h

(c) Calculation of Lref with:

Lref = Lanchor_k+ S|0pﬁ% * (nref_k - nanchor_& /1000
The Limit for L shall be 76dB(A).

For vehicles fitted with a manual gear box havingrenthan four
forward gears and equipped with an engine devegppimaximum
power greater than 140 kW (ECE) and having a mamxim
power/maximum-mass ratio greater than 75 kWl/s khall be
increased by 3 dB(A).

For vehicles fitted with an automatic gear box hgvnore than fou
forward gears and equipped with an engine devetppimaximum
power greater than 140 kW (ECE) and having a masim
power/maximum-mass ratio greater than 75 kWI/g; khall be
increased by 2 dB(A).]

1%

f
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Proposal 2

3.

3.1.

3.2.

Noise limitation

The maximum A-weighted sound pressure level reabatiging a test run
as specified above shall not exceed the limit cdefined below.

Anchor point

The anchor point is defined in terms -ef-engirehicle speed and soun
pressure level.

The -enginevehicle speed of the anchor poiRt8e: Vanchor IS the effective
enginevehicle speed at BB' of the acceleration test in Annebn3he case

of a single gear test in gear i the-engiprbicle speed of the anchor point is:

Aanchor— R
Vanchor = Vi

In the case of a two-gear test in gears i and elenrginesehicle speed of
the anchor point is the weighted average of -thénengehicle speeds in
both gears, namely:

Aanchor—Rur+ KA.}
Vanchor = Vie1 + K * (Vi - V1)

Where k is the gear ratio weighting factor defimecgaragraph 3.1.3.1. g
Annex 3.

The sound pressure level of the anchor poigink:is defined as:
I—anchor: wot,Annex 3+ X+ (LAnnex3' Lurban,Annex}
Where:

Lwot.annex 3iS the reported value of the maximum sound prestawel of the
acceleration test of Annex 3 as defined in paragap.3.1.,

Xis a general margin (X =—{4B]),
L annex 21S the limit value of Annex 3 for the vehicle ®df and

Lurban.annex 31S the final test result of Annex 3 for the vebidested as
defined in paragraph 3.1.3.1. of Annex 3.

Not-to-exceed (NTE) point

For each gear k tested, the NTE point is definegims of-engin@ehicle
speed and sound pressure level.

The -enginevehicle speed of the NTE point for gear ¥Bx VntEK: IS
defined as the maximum—enginehicle speed at BB' for ASEP tes
according to the definition of the control rangeparagraph 2.3. above.

The sound pressure level of the NTE poingdis defined as:
L= Limi

Where:

Lt pppex oS- the-Hmit value-of Annex-3forthe vehidlested;-and

D.

=~
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3.3.

Lnte = Not To Exceed Level =Y =
[81 dB(A) for M, vehicles with PMR< 150 kW/t
85 dB(A) for M, vehicles with PMR> 150 kW/t
82 dB(A) for M, off road vehicles with GVW > 2 t
82 dB(A) for N; vehicles with GVW < 2 t
83 dB(A) for N; vehicles with 2t < GVW < 3,5 1]

Or:
[85 dB(A) for vehicles with PMR> 150 kW/t
82 dB(A) for all other M; and N, vehicles]
Limit curve

The limit for a measurement in gear k is given afurction of -engine
vehicle speed-gvy.

For -enginevehicle speeds below the anchor point, the limit curvéofes a
fixed slope of Z ={3]1] in units of-¢B/1000-mit dB/10 km/h:

I—ASEP (Vk) = Lanchor +Z* (Vk - Vanchor) /10

For -enginevehicle speeds above the anchor point, the limit curvehés
linear connection between the anchor point and\thé point:

I-ASEP (Vk) = Lanchor + (LNTE - Lanchor) * (Vk - Vanchor) / (VNTE,k - Vanchor)

If the vehicle speed of the anchor point (4cho) €xceeds the upper
vehicle speed boundary of the ASEP control range ¢aforming to
paragraph 2.3.), this latter part of the limit curve is obsolete.

Compliance tests

The Type Approval Authority may request tests teahthe compliance o
the vehicle with the requirements of this annexlisha carried out. Tg
avoid undue work load, testing typically consistdveo random test point
in every valid gear. Pre-testing may be used terd@he the most relevar
test points. For all test points the control raagespecified in paragraph 2.
shall be met."

f

W=
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