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I nsert new paragraphs 2.8. and 2.9., to read:

"2.8. "Kerb mass" means the conpl ete shipping mass of a vehicle without
the driver, fitted with all equi pnent necessary for normal operation
plus the mass of the follow ng el enents:

- lubricants, coolant (if needed), washer fluid,

- fuel (tank filled to at |east 90 per cent of the capacity
speci fied by the manufacturer),

- other equipnent if included as basic parts for the vehicle such
as:

- spare wheel (s), wheel chocks, fire extinguisher(s), spare parts,
and tool -kit.

2.9. "Payl oad" nmeans ... (to be proposed)"

Insert new paragraphs 6.4. to 6.4.3., to read:

"6. 4. Cycl e by-pass prevention

To avoid that the noise reduction nmeasures are only effective at
those driving conditions covered by the measuring nethod of
paragraph 3.1.2.4., the manufacturer has to assure that the
following conditions are fulfilled:

6.4.1. Vehi cl es of category M

At any vehicle speed bel ow Vg at any engine rotational speed

bel ow N; and at any | oad condition of the engine (between notoring
and full load), the noise em ssion of the vehicle shall not exceed
the noi se | evel neasured by the method described in annex 3,
paragraph 3.1.2.2 (for Vs and N; see annex 3, paragraph 3.1.2.1).

If the vehicle is tested in different gears by the method nenti oned
above this condition is requested for each gear separately.

6.4.2. Vehi cl es of category N,

At any vehicle speed below \g at any engi ne speed below 0.8 S and
at any load condition of the engine (between notoring and full | oad)
the noise em ssion of the vehicle nmust not exceed the noise |evel
measured by the nethod described in annex 3, paragraph 3.1.2.3 (for
Vg and S see annex 3, paragraph 3.1.2.1).

6.4. 3. Vehi cl es of categories other than M and N,

At any vehicle speed bel ow Vg at any engine rotational speed

bel ow 0.85 S and at any load condition of the engine (between
motoring and full load) the noise emission of the vehicle must not
exceed the noise |level, neasured by the method described in annex 3,
paragraph 3.1.2.4 (for Vs and S see annex 3, paragraph 3.1.2.1)."
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Annex 3, paragraphs 1. to 3., anend to read:

"1.

1
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1
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2.

3.

1

2.

MEASURI NG | NSTRUMENTS

Acousti c measurenents

The sound | evel neter or the equival ent nmeasuring system including
the wi ndscreen recomended by the manufacturer shall at |east neet
the requirenments of Type 1 instrunents in accordance with | EC 60651

The neasurenents shall be made using the frequency wei ghting A and
the tinme weighting F.

When using a systemthat includes a periodic nonitoring of the
A-wei ghted sound level, a reading should be made at a tine interva
not greater than 30 mns.

Cali bration

At the beginning and at the end of every neasurenent session the
entire neasurenent system shall be checked by nmeans of a sound
calibrator that fulfils the requirements for sound calibrators of at
| east precision Class 1 according to | EC 60942. Wthout any further
adj ustment the di fference between the readi ngs of two consecutive
checks shall be less than or equal to 0.5 dB. If this value is
exceeded the results of the neasurenments obtained after the previous
satisfactory check shall be discarded.

Conpl i ance with requirenments

The conpliance of the sound calibration device with the requirenents
of I EC 60942 shall be verified once a year, and the conpliance of
the instrunentation systemw th the requirenments of | EC 60651

second edition, shall be verified at |east every two years, by a

| aboratory which is authorized to performcalibrations traceable to
the appropriate standards.

Speed neasur enent s

The rotational speed of the engine and the vehicle speed shall be
measured with instruments with an accuracy of + 2 per cent or
better.

Met eor ol ogi cal instrunentation

The neteorol ogical instrunentation used to nonitor the environnenta
conditions shall include the follow ng:

(i) A tenperature neasuring device which shall be accurate
within £ 1 °GC

(ii) a wi nd speed neasuring device which shall be accurate
within £ 1.0 m's;

(iii) a baronetric pressure nmeasuring device neeting specification
l[imts of + 5 hPa;

(iv) a hum dity nmeasuring device neeting specification limts of *
[ xx] per cent.
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2. CONDI TI ONS OF MEASUREMENT

2. 1. Site

2.1.1. The test site nust consist of a central accel eration section
surrounded by a substantially flat test area.

The accel eration section nust be |level; the track surface nust be
dry and such that rolling noise renmains |ow.

The test track must be such that the conditions of a free sound
field between the sound source and the nicrophone are attained to
within 1 dB. This condition shall deemed to be met if there are no
| arge sound-reflecting objects such as fences, rocks, bridges or
building within 50 mof the centre of the acceleration section. The
surface of the site nust be in accordance with the provisions given
in annex 8 to this Regulation and be free of powdery snow, tal

grass, |l oose soil or cinders. There nust be no obstacle that could
affect the sound field within the vicinity of the m crophone and the
sound source. The observer carrying out the neasurenments nmust so
position hinself as not to affect the readings of the measuring

i nstrument.

Note: It is reconmended that the test area be a substantially flat
pl ane, particularly in the portion of the area between the
vehicle path and the m crophone | ocation.

2.1.2. Measurenents shall not be made under adverse weat her conditions. |t
must be ensured that the results are not affected by gusts of w nd.

Any sound peak, which appears to be unrelated to the characteristics
of the general sound |evel of the vehicle, shall be ignored in
taki ng the readings.

2.1.2.1. The neteorol ogical instrumentation should be positioned adjacent to
the test area at a height of 1.2 m+ 0.1 m

The neasurenents shall be made when the anbient air tenperature is
within the range fromO °Cto 40 °C.

Tests shall not be carried out if the wi nd speed, including gusts,
at mcrophone hei ght exceeds 5 m's, during the sound neasurenent
i nterval and shall be recorded during each test run

Val ues representative of tenperature, w nd speed and direction,
relative humdity, and barometric pressure shall be recorded during
t he sound measurenent interval.

The neteorol ogical instrumentation should be positioned adjacent to
the test area at a height representative of the site.

Not e:  When conparing data under different environmental conditions,
the effects of tenperature and other factors should be
consi der ed.

2.1.3. It is reconmended that the A-weighted background noise (including
any wind noise) is 15 dB below the em ssions produced by the vehicle
under test, but it shall always be at |east 10 dB bel ow
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Vehi cl e

For the measurenents the vehicle shall be in the foll ow ng | oading
condi tions:

i) Vehicles of category M, M and M

The mass (m) of the vehicle for the tests in kg is given by
the follow ng fornul a:

m, =m, +75Kkg
ii) Vehicles of category N

The mass of the vehicle for the tests (m) in kg is given by
the follow ng fornul a:

m, =m, +0.5m,
iii) Vehicles of category N, and N;

The mass (m) of the vehicle for the tests in kg is given by
the follow ng fornul a:

m, =50 P, (P, in kW
but not exceeding the max. allowed mass of the vehicle or
75 per cent of the max. axle load. Vehicles with nore than two
axl es shall be tested with the sane mass as vehicles of the
same type with two axl es.
Tyres and inflation pressure
Tyres
The tyres used for the test shall correspond to one of the tyre size
and type designated by the vehicle manufacturer as origina
equi pnent for the vehicle. They are selected by the technica
service. They shall neet the maxi mum tread depth.
Inflation pressure

Vehi cl es of categories M and N,

The tyres shall be inflated to the pressure recomended by the tyre
manuf acturer for the test mass of the vehicle.

Vehi cl es of categories other than M and N,

The tyre inflation pressure shall be adjusted to the actual axle
| oad as recommended by the tyre manufacturer.

The vehicle shall be supplied with fuel, spark plugs, a fuel supply
system etc., as specified by the vehicle manufacturer

Before the neasurenments are started, the vehicle shall be brought to
its normal operating conditions with respect to tenperatures and
tuning as specified by the vehicle manufacturer
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2.2. 4.

3.1.1.1.

3.1.1. 2.

3.1.1. 3.

If the vehicle is fitted with nmore than two-wheel drive, it shall be
tested in the drive, which is intended for normal road use.

If the vehicle is fitted with fan(s) having an automatic actuating
mechani sm this system nust not be interfered with during the
measur enents.

If the vehicle is equipped with an exhaust system containing fibrous
mat eri al s, the exhaust systemis to be conditioned before the test
according to annex 5.

If the vehicle is fitted with an auxiliary manual transm ssion or

a multi-gear axle, the position used for normal urban driving shal
be used.

In all cases, the gear ratios for slow nmovenents, parking or braking
shall be excl uded.

METHODS OF TESTI NG

Measur enent of noise of vehicles in notion

CGeneral conditions of test (see appendix, fig. la and 1b)

At | east four neasurenents shall be made for each driving condition
on each side of the vehicle. |If a sound peak obviously out of
character with the general sound pressure |level is observed, it
shall be disregarded. Prelinmnary nmeasurenments may be nmade for

adj ust ment purposes, but shall be disregarded.

The noi se neasurenent results shall be considered valid when the

val ues from four consecutive neasurenents on each side of the
vehicle do not differ nore than 2 dB(A). |If not, additional tests
shall be made until the values from four consecutive neasurements on
either side of the vehicle do not differ nore than 2 dB(A).

For each run the vehicle speed V, and Vg shall be nmeasured to
cal cul ate the vehicle accel eration.

The di stance fromthe m crophone positions on the m crophone line
PP, perpendicular to the reference |line CC (see Figure 1) of the
test track shall be 7.5 mz 0.05 m

The m crophone shall be located 1.2 m+ 0.02 m above the ground

Il evel. The reference axis for free field conditions (see | EC 60651)
shall be horizontal and directed perpendicularly towards the path of
the vehicle Iine CC .

Calibration of the microphone has to be done before and after a test
session. Results have to be refused, if the values have a variation
of nore than 0.5 dB(A).

The vehicle shall be driven in a straight line over the acceleration
section in such a way that the |ongitudinal median plane of the
vehicle is as close as possible to the line CC and approach |ine
AA" at a steady speed as specified bel ow
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Vehi cl es of categories M and N,

When the front of the vehicle reaches the line AA', the accel erator
control shall be fully engaged as rapidly as practicable and held in
the fully-engaged position until the rear of the vehicle crosses
line BB (appendix, figure la), the accelerator control shall then
be rel eased.

Vehi cl es of categories other than M and N;

VWhen the front of the engine reaches the line AA', the accel erator
control shall be fully engaged as rapidly as practicable and held in
the fully-engaged position until the front of the engi ne crosses
line DD (see appendix, figure 1b), the accelerator control shal
then be rel eased.

Line DD is parallel to line PP and situated respectively 15 m
forward of line PP (see appendix, figure 1b). For practica
reasons the two lines HH' and HH.,, which are related to the front
of the vehicle may be nmarked out on the test runway (see appendi X,
figure 1b).

In the case of articulated vehicles consisting of two non-separabl e
units regarded as a single vehicle, the senmi-trailer shall be

di sregarded in determ ning when Iine BB is crossed.

The maxi mum sound pressure | evel expressed in A-weighted decibels
(dB(A)) shall be neasured when the vehicle is driven in the

accel eration test.

Det erm nation of the driving conditions

Synbol s used

The letter synmbols used in this paragraph have the foll ow ng
nmeani ng:

ar: target acceleration in msz2
ami mean val ue of the vehicle acceleration in gear i in nfs?

Ami+1 nmean val ue of the vehicle acceleration in gear i+1 in nfs?

| ven: I ength of the vehicle in m

m: kerb mass of the vehicle (see para. 2.8. of this Regul ation)
m payl oad (see 2.9. of this Regul ation)

m: test mass of the vehicle (see para. 2.2.1.)

Na: uni form engi ne rotational speed in mn?! when the front of

the engine crosses line AA" (other than M + N

Na: engi ne rotational speed when the rear of the vehicle crosses
line BB in nmin?! (vehicles of categories M + N,)

No: engi ne rotational speed when the front of the engine crosses
line DD' in nmin?! (vehicles of categories other than M + N,
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. 2.

1

1.

1.

P,

P/ m

Va:

Vs:

Var:

Viax:

rated engi ne power (ECE) in kW (see para. 2.7. of this
Regul ati on)

power to mass ratio in kWt

rated engi ne rotational speed (engine rotational speed as
i ndi cated under 5.4. of annex 1) in nmin?

uni form vehicle speed in kmh when

- the front of the vehicle crosses Iine AA" (vehicles of
categories M + N

- the front of the engine crosses line AA" (vehicles of
categories other than M + N

vehicle speed in kmih when the rear of the vehicle
crosses line BB (vehicles of categories M + N;).

vehicle target end speed when the rear of the vehicle crosses
line BB (vehicles of categories M + N))

maxi mum vehi cl e speed in kmh declared by the vehicle
manuf act urer.

Vehi cl es of category M and N;

Power to mass ratio

The
t he

power to mass ratio P/mof the vehicle shall be cal cul ated by
foll owi ng forml a:

PPm= P,/ (mx + 75 kQ)

Approach speed and gear sel ection

Vehicles with a manual |l y-controll ed gearbox or an autonatic
transm ssion with a manual sel ector

Appr oach speed

The vehicle shall approach the Iine AA" at a steady speed
of Vo = 50 km h

Vehi cl e accel eration and end speed

a) The target acceleration ar shall be calculated by the
foll owi ng forml a:

a; = (0.01P/m +0.87) m/s P/m in kW/t

If the power to mass ratio P/m of the vehicle exceeds 120
kWt, the target acceleration ar; shall be 2.07 m s2
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b) The vehicle target end speed Vg (when the rear of the
vehicle crosses line BB') shall be cal culated by the
foll owi ng forml a:

Vo, =3V,?+2%36%*a, (I, +20) in knih
W th:
Va in knm'h
ar in ms2
| ven inm

c) The vehicle acceleration in a single test shall be
calculated by the follow ng formula:

a= V82 - VA2
2*362*(20+I )

in ms?

with:
Vo and Vg in kmh

| ven in m

d) The nmean val ue of the vehicle acceleration of four test
runs shall be calculated by the follow ng forml a:

_a,+ta,tata,

am
4

3.1.2.2.2.1. 3. CGear sel ection

The sel ection of the gear or the position of the manua
sel ector depends on the target acceleration at required for the
full throttle acceleration test.

The foll owing conditions for selection of the gear are
possi bl e:

i) If one specific gear i / one specific position of the manual
sel ector gives a vehicle speed Vg in a tolerance band of %5
per cent of the vehicle target end speed Vg, this gear i /
position i of the manual sel ector shall be used for the
tests;

Four runs in this gear / position i of the manual sel ector
shal |l be carried out.

ii)lf none of the gears / positions of the manual sel ector give
a vehicle speed Vg in a tolerance band of *5 per cent of the
vehicl e target end speed Vg, then choose a gear i /
positions i of the nanual selector, with a vehicle speed Vg
hi gher and a gear i+1 / positions i of the manual sel ector
with a vehicle speed Vg | ower than the vehicle target end
speed Vgr.
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3.1.2.2.2. 2.

3.1.2.2.2. 2.

3.1.2. 3.

3.1.2.3. 1.

3.1.2.3. 2.

Four runs in the gear i / positions i of the manual sel ector and
four runs in the gear i+1 / positions i+1 of the manual sel ector
shal |l be carried out.

Vehicles with no gearbox or an autonmatic transm ssion without
a manual sel ector

1. Approach speed

i) For vehicles with no transm ssion control, the uniform speed
at the approach of line AA will be V, = 50 knt h,

If N; exceeds 0.8 S, V, has to be decreased until Ng
equals 0.8 S. Prelimnary nmeasurenents may be carried out to

adj ust V, to the appropriate val ue.

ii) For vehicles with no gearbox or vehicles powered by an
el ectric notor

Va = 0.75- Vi Or V, = 50 km h,
whi chever is the | ower.
Four runs shall be carried out.
Vehi cl es of category N;

Vehicles with a manual l y-control | ed gearbox or an automatic
transm ssion with a manual sel ector

The engi ne speed Nz at the end of the test track (see annex 3,
appendi x, Figure la) shall be 0.8 S (+ 1 per cent). The gear or the
sel ector position has to be chosen in that way, that the approach
speed at the line AA" is within 35 kmih and 50 km h

If nore than one gear or selector position fulfil these

requi renents, that one with the hi ghest approach speed shall be
chosen. Prelimnary nmeasurenents nmay be carried out to find out the
appropriate condition.

Vehicles with no gearbox or an autonatic transm ssion wthout a
manual sel ector

i) For vehicles with no transm ssion control, the engine speed N
at the end of the test track (see annex 3, appendix, Figure 1la)
shall be 0.8 S (= 1 per cent).

If this condition leads to a uniform speed at the approach of
line AA" higher than 50 knm’ h, the approach speed shal
be 50 knt h.

ii) For vehicles with no gearbox or vehicles powered by an
el ectric notor

Vo = 0.75 Vi OF V4 = 50 knt h,
whi chever is the | ower.

Four runs shall be carried out.
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3.1.2.4. 1.

3.1.2.4.2.

3.1.3.

3.1.3.1.
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Vehi cl es of categories other than M or N

Vehicles with a manual ly-control | ed gearbox or an automatic
transm ssion with a manual sel ector

The engi ne rotational speed N, shall be in a tol erance band

of + 1 per cent of 0.8 S (see appendix, figure 1b). The gear or the
sel ector position has to be chosen in that way, that the approach
speed V, of the vehicle at the line AA'" is within 35 knfh and

50 km h.

If there are nore than one gear or selector position that fulfi
these requirenments, the gear or selector position in witch the
vehi cl e has the hi ghest approach speed V, shall be chosen for the
tests.

Four runs in this gear/selector position shall be carried out.

Vehicles with no gearbox or an autonatic transm ssion without a
manual sel ector

i) For vehicles with no transm ssion control, the engine
rotational speed N, shall be shall be in a tol erance band
of £+ 1 per cent of 0.8 S (see appendix, figure 1b). |If this
condition |l eads to a vehicle speed V, at the approach of
l'ine AA" higher than 50 kn’ h, the vehicle speed V, shal
be 50 knt h.

ii) For vehicles with no gearbox or vehicles powered by an electric
not or

The vehicle shall approach the line AA' at a steady speed of
Vo = 0.75 Viex or V4 = 50 km h,
whi chever is the | ower.
Four runs shall be carried out.
Interpretation of results
Measurement result for a particular test condition Ly

The maxi mum sound pressure | evel expressed in A-weighted decibels
(dB(A)) shall be neasured as the vehicle is driven between

- lines AA' and BB', in the case of vehicles of categories M and N,
(see appendi x, figure 1a);

- lines HHs' and HH.', in the case of vehicles of categories other
than M, and N, (see appendi x, figure 1b)

The neasurenents of noise - for each gear / selector position or
test speed - shall be considered valid if four consecutive
measur enents on each side of the vehicle do not differ nore
than 2 dB(A). |If not, additional runs shall be made until four
consecutive nmeasurenments on either side do not differ nore

than 2 dB(A).
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3.1.3.2.

3.1.3.2. 1.

3.1.3.2. 2.

3.1.3.3.

Not e: The spread of results between runs nay be reduced if there
is almnute wait, at idle in neutral, between runs.

Test result Ly

Noi se tests only in one particul ar gear or one position of the
manual sel ector

If the noise test had to be carried out only in one particul ar gear
or one position of the manual selector, the internedi ate noise
measurenent result L, shall be cal cul ated separately for both sides
of the vehicle by the follow ng formula:

_LAL L +L,
" 4

The hi gher of the two internedi ate neasurenent result L, shall be
t he noi se neasurenment test result Ly

Noi se tests in two consecutive gears or two sel ector positions

If the noise test had to be carried out in two consecutive gears or
two sel ector positions, the internedi ate noi se nmeasurenent results
Lni (for gear i / selector position i) and Ly;i. (for gear i+1 /

sel ector position i+1) shall be calculated for both sides of the
vehicle by the follow ng fornmula:

_L1+L2+L3+L4

L .
m,l 4
The noi se neasurenment test result L; shall be the weighted average
of both intermediate results (in gear i / selector position i and
gear i+1 / selector position i+1) calculated by the follow ng
formul a:

Lm,i (aT - am,i +1)+ Lm,i +1 (am,i - aT)

LT:

Qi ™ Qs
with
ar = target acceleration (see 3.1.2.2.2.1.2)
an; = nmean value of the vehicle acceleration in gear

(see 3.1.2.2.2.1.2)

ami+ = mean value of the vehicle acceleration in gear i+l
(see 3.1.2.2.2.1.2)

To allow for a lack of precision in the neasuring instrunent the
test result Ly shall be reduced by 1 dB (A) and shall be rounded to
the nearest integer. This value deternmines the final test

result Le."
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Annex 3, appendix, figure 1, amend to read:

"Measuring position for vehicles of categories M and N,

Cl
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P 75m 75m P
O: A 4

4 >4 »S
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Figure la
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Measuring position for vehicles of categories other than M and N,
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Fi gure 1b"



