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QUESTI ONS CONCERNI NG THE DEVELOPMENT
OF A TEST METHOD FOR UPDATI NG REGULATI ON No. 51
AND THE REPLI ES PROVI DED BY VARI OUS EXPERTS

Question 1: WHI CH NO SE SOURCE SHOULD BE ADDRESSED?

— MAINLY PROPULSI ON NO SE?

— PROPULSI ON AND TYRE ROLLI NG SOUND EM SSI ON?

- MAINLY TYRE ROLLI NG SOUND EM SSI ON?
Repli es:
Czech Rep.: Propul sion and tyre rolling sound emni ssion.
Hungary: (see annex 1).
Italy: The new net hod nmust depict the urban condition use. 1n such

situation the generated noise is the result of a conbination of power-train
noi se, intake/exhaust and tyre/road noise, which are related to the vehicle
design conditions and by the road surfaces.

Whereas a specific road surface, these conditions change by vehicle to vehicle
and will change in future according to the technical progress.

It nmust be taken into consideration the noise as a whole and as perceived in

t he urban environment.

Japan: Determ nation of the test nmethod is inportant for reducing

noi se in urban driving. And for this reason, actual driving conditions in the
urban area nust be reproduced in the test nethod. Consequently, the vehicle
as a whol e shoul d be considered w thout distinction between propul sion noi se
(e.g., engine noise, exhaust noise, intake noise or other power train noise)
and tyre noi se.

Net her | ands: Qur standpoint is that the noise production of the tota
vehi cl e should be subjected to the noise test. One cannot make an a priori
choi ce between individual contributions. |In general in case of nodern

gasol i ne powered passenger cars tyre/road noise contributes domi nantly during
crui se by at noderate and high speeds, however in case of |ow speed and/or
acceleration the drive line is the npst rel evant source.
The starting point of the discussion should be the definition of environnental
i ssues to be addressed by the regul ation.
We di stinguish two issues:
the equi val ent noise |load on the urban popul ation, expressed in its LAeq
| evel ,
the specific annoyance of single events in living areas, city centers,
i ntersections, etc. expressed as a series of LAmax values (which at his
turn can lead to a significant Laeq |evel).

Wth respect to the stated question we advocate a test that addresses both
tyre/road noise and propul sion noise, but in a separate way.

Wth respect to this question we acknow edge two inportant aspects:

1. the unfeasibility to make a clear distinction between types of vehicles;

2. the objective to approach the environnmental properties over the entire
vehicle life.

Ad 1: It is our opinion that the nodern conposition of the vehicle
fleet in the market exhibits a very wide distribution of vehicle types in
which all types of hybrids between vans, off-road vehicles, trucks and
passenger car types exists. Since a clear distinction between types does not
exi st anynore we feel that a uniformtest nmethod should be constructed in

whi ch the properties of the vehicle and its noise quality inplicitly
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is addressed. For instance the |oad bearing capacity of the vehicle should be
accounted for by |loading the vehicle under the test condition, irrespective of
its type (generally a small passenger car would not be |oaded and a lorry wll
carry a substantial amunt of weight during the test). This approach also

|l eads to a nore continuous change between passenger cars, vans and heavy
vehi cl es.

This, together with the test situation to be chosen according to the single
event and the LAeq conditions will result in a balanced focus on drive line
noi se and rolling noise.

Ad 2: It is acknowl edged by all participants in the discussion that
the tyre is an integral part of the vehicle, both froma manufacturers point
of view as froma legislative point of view The inportant role of the choice
of tyre on the test result and therefor on the perm ssion to use this vehicle
on public roads, however has consequences for the choice of tyres at the
nonent of renewal .

An anal ogous situation is found in case of exhaust silencing systens. Since
their technical properties are very decisive for the noise production of the
vehi cle, replacenent systens are type approved, not only as a system on
itself, but in conmbination with the vehicle. The background of this is to

ensure that the noise quality of the vehicle will not degrade by a replacenent
part.
If the same line of thinking is applied to replacenent tyres, it will lead to

the obligation to nount replacenent tyres with the same acoustical property as
the ones applied during type approval

Negl ecting this inportant relation will lead to the application of artificial
| ow noi se tyres during type approval, while the tyres mounted during 90% of
the vehicles life tine are of a total different noise quality and therefor do
| ead to severe degradation of the total vehicles noise characteristics.

(a simlar approach is found with exhaust em ssion, in which notor nanagenent
not only nust ensure | ow em ssion during the test phase but al so nust ensure
proper functioning during its life tinme).

Pol and: Propul sion and tyre rolling sound emi ssion.

United Kingdom Both the propulsion and tyre rolling sound em ssion should be
considered in order that the vehicle manufacturer takes responsibility for

m ni m sing the noise propagated fromthe tyres specified for the vehicle.
Technol ogi es and nmeasures reduci ng tyre-noi se propagati on can then be
encouraged. Limting of idling noise could also be given further consideration
as a neans of a) encouraging i nproved noi se reduction technol ogy and b)

provi ding a base for in-use control

ETRTC Propul sion noise is the noise source to be considered within
this Regulation as tyre/road rolling noise is addressed by anot her Regul ati on

* * *
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Question 2: I'S 1T MEANINGFUL TO | NCLUDE A CONSTANT SPEED TEST
I F THE RESULT IS DOM NATED BY TYRE ROLLI NG SOUND EM SSI ON?
Repl i es:
Czech Rep.: Yes.
Hungary: (see annex 1).
Italy: During the vehicle urban use, usually occur conditions of

partial acceleration.

The test procedure rmust depict this condition. The external test noise
procedure must be sinmple and repeatable. Therefore it is considered nore
appropriate to reproduce the conditions of partial acceleration through two
tests:

a) Const ant speed

b) wi de open throttle; as proposed by the | SO procedure (see point 1).

Japan: It is inportant to determine the test nethod so that it will
be effective for reducing noise in urban driving. Accordingly, constant
speed, which makes up the bul k of urban driving, nust be considered.

Net her | ands: Yes.
A constant speed test in a high gear is a good test to evaluate the status of
tyre/road noise contribution. It will probably nean that there is another

test needed for evaluating propul sion noise. W enphasize the approach
formulated in 1. that the regulation nmust give assurance that the observed
noi se characteristics during the test are not jeopardi zed at the nmoment of
tyre renewal .

NB. The fact that the speed is constant is not the reason that tyre/road

noi se is domnant. The ratio of the gearbox (and therefore the rati o between
vehi cl e speed and engine speed) is the determ native factor rather than the
rate of accel eration.

Pol and: Yes.

United Kingdom Only if separate limts are applied to the constant speed test
(mtorway driving) and transient test (urban driving). Consideration could

al so be given to the use of various speeds as per the tyre-noise test. Needs
further exam nation.

ETRTC Tyre/ road noi se shall be considered through a separate
Regul ation and it is not proved thys at |ow speeds this is a dom nating
factor.

* * *

Question 3: I'S IT MEANI NGFUL TO | NCLUDE TYRE ROLLI NG SOUND EM SSI ON

| F THE MANUFACTURER CAN CHOOSE THE TEST TYRE?
Repli es:
Czech Rep.: Yes.
Hungary: (see annex 1).
Italy: The tyre/road noise is part of whol e noise produced by the
vehicle. |In the sane tine the test nust be standardi sed as well as the road

surface (the surface has been chosen according to the | SO STD 10844) even for
tyres is advisable forecast selection criteria in order to avoid to test al
the tyres that could be fitted on the vehicle.
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Japan: This is not a problem because tyres are sel ected by autonakers
from anong those established for the particular vehicle; special tyres are not
sel ect ed.

Net her | ands: Not if this would nean a totally free choice. |If the
juridical consequences (see answer 1) are taken, this is however very

meani ngful .  Than the test tyre should conmply with nornal

sal es/ producti on/use, which was agreed upon in GRB 34. It will be essential

to report the noise-index of the tyre in the type approval report of the
vehi cl e.

Pol and: Yes, but the car manufacturer mnmust ensure that the test tyre
is the nost frequently used one

United Kingdom Yes, (see question 2) but further restrictions on test tyre
could be applied, such as the use of wi dest tyre specified for the vehicle
with the highest recorded rolling sound neeting the tyre-noi se requiremnents.
Thi s needs further exami nation to consider the use of the quietest tyre vs.
the noisiest tyre masking the propul sion noise.

ETRTC Tyre/ road noi se shall be considered through a separate
Regul ati on and noreover, the concern to address environmental noise

di sturbance shall deter to any suitable tyres available in the market for
repl acenent. Therefore, tyres shall be excluded fromthe vehicle type

approval
* * *

Question 4: WHAT TYPE OF ROAD SHOULD BE ADDRESSED?
— RESI DENTI AL STREETS?
— URBAN MAI N STREETS?

Repli es:

Czech Rep.: Urban main streets.

Hungary: (see annex 1).

Italy: On the base of cost/benefits criteria it is necessary to

choose roads which are nore representative

According to the FIGE TUV statistics produced in 1997, these are the "urban
mai n streets". These involve the 73 per cent of the population and the 67 per
cent of the whole length of the road network with a speed linmt of 50 kmh

Japan: Noi se nmust be reduced on both residential and urban main
streets. |In npbst cases, however, if nmeasures are taken to reduce noi se on
urban main streets, noise will also be reduced on residential streets.

Net her | ands: The goal of the type approval is to reduce the nunber of
peopl e annoyed in the nost efficient way. Due to less traffic and | ower
speed, the L in residential streets is lower than in main streets. Yet the
nunber of people living in residential area’s as well as the dose-effect
relation of single events in residential area’s is higher than in main
streets. Therefore the total nunmber of people annoyed is in the same order of
magni tude for both type of roads.

Therefore the test should include both situations. W advocate a separate
l[imt value for each test condition.

Pol and: (no reply provided)
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United Kingdom Both. The considerations of the EU noi se working groups
i ncluding W&8 (Road Traffic Noise) could have a valuable input on this. There
are to key issues:

traffic noise in residential areas

traffic noise from notorways

ETRTC (no reply provided)
* * *
Question 5: WHAT VEHI CLE SPEED RANGE SHOULD BE USED?
Repl i es:
Czech Rep.: 30-70 knm' h
Hungary: (see annex 1).
Italy: The speed range shall be around 50kmh, as it conmes out from

FIGE TUV statistics reported in the above point.

Japan: Under urban driving conditions (stop ® acceleration ®
constant speed running (at speeds up to 60 kmh) ® deceleration ® stop), the
range should be set between 30 and 60 km h, when driving is nost frequent.

Net her | ands: In case of two separate tests for single event (propulsion
noi se) and L, (tyre/road noise), the latter should be tested at a high speed
(50 kmh) in a high gear and the first should be tested at a | ow speed

(25 kmh) and a | ow gear.

This test has our preference.

However in case of a single node test there should be a good bal ance between
propul sion noise and tyre/road noise. Propulsion noise is mainly dependent on
engi ne speed and tyre/road noise is mainly dependent on vehicle speed.
Therefore vehicle speed and engi ne speed shoul d both be bal anced and based on
the urban statistics

- Either the 90 percentiles (Vg and Ny) are chosen. This probably comes
close to the German proposal: (50 kmh in 3rd gear)

- O the 50 percentiles (Vso and Nsg) are chosen. This probably conmes close
the ACEA proposal, but based on 35 kmh instead of 50 kmh. The current
ACEA proposal is based on the Vy, and the Nsg, which gives a bal ance focused
too nuch on tyre/road noise.

Pol and: As in Regulation No. 51.

United Kingdom 0-120 kmh to satisfy the concerns raised in question 4. The
key issues being:
. stationary vehicles (idling noise)
heavy duty vehicles, high performnce cars and notor cycles accel erating
fromstandstill, 0 — 50 kmh in urban areas.
accel eration of vehicles at WOT in urban areas from 15 — 80 knt h.
vehi cl es passing by at constant speeds, of 50 kmh (urban) and 90 — 120
km' h not or way

To address all these concerns 4 tests may be required:
A stationary idle test.
0 — 50 kmh acceleration test with | aden vehicles, possibly fitted with
tyres to provide maxi mum adhesi on.
A WOT acceleration test froma fixed speed.
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Constant speed drive-by tests where the vehicle is fitted with the tyres
specified for that vehicle.

ETRTC (no reply provided)
* * *
Question 6: HOW SHOULD THE TARGET ACCELERATI ON BE DEFI NED?
Repli es:
Czech Rep.: We have no information.
Hungary: (see annex 1).
Italy: Must be defined with reference to the power/nass rate of the
vehi cl e considering a "Mediumdriving behaviour"” as proposed in the | SO
procedure.

It is needed to avoid the representati on of anomal ous behaviour that lead to a
procedure representing a meaningless statistical condition, simlar to the
present | SO 362.

Japan: G ven that the purpose is to reduce noise generated in urban
areas, it is reasonable to use the accelerations of ordinary drivers, not of

the small nunber of speed-craze drivers, since the |latter appear infrequently
in urban areas. Since surveys in Japan and Europe have indicated that there

is a correlation between power-mass ratio and urban driving accel eration, the
accel eration conditions of this correlation fornmula are favourable.

Net her | ands: For the noise em ssion of nost vehicles it is nore inportant
to have the right vehicle speed and engi ne RPM than to have the right
accel eration.

Defining target acceleration rather than a driving nmode (e.g. 2nd gear, or

WOT, or both) l|ooks Iike a good tool to avoid some conplications with future

gearboxes as well as some possibilities of cycle bypassing. Target

accel eration should (in rank order of inportance):

- not result in a higher speed and RPM at LA, for faster cars (*);

- be high enough to make sure that the power train is devel oping the desired
power ;

- conply with the urban statistics (including hectic driving) on accel eration
and RPMin order to avoid sub optimization and or cycle bypassing;

- be | ow enough to avoid tyres being optim zed for unrealistic torque
i nfluences.

*) Since the noise enmission is mainly dependent on vehicle speed and engi ne
speed, a higher speed/ RPMwill result in a higher noise level. Therefore all
vehi cl es have to be tested at the same speed. One of the problens with the
current |SO 362 procedure is this unequal speed: The entrance speed is
prescribed (normally 50 knmfh), but the speed at LA depends on the

accel eration (including delays etc.) and vari es somewhere between 53 km h and
70 kmih. This difference in speed, causes differences in LAgL of 4 dB(A),

whi ch are not found in normal traffic.

Pol and: Mainly full throttle acceleration
United Kingdom Varies according to vehicle type such as high performance cars

vs. heavy-duty truck, engine rated speed (rated engi ne speed is high for |ow
power ed vehicles and | ow for high powered vehicles) and power to weight ratio.
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Consi deration also needs to be given to the issue of the ‘single event’ such
as aggressive accel eration.

ETRTC (no reply provided)
* * *

Question 7: WHAT LIM T OF ACCELERATI ON WOULD AVO D

AN EXCESSI VE TORQUE GENERATED NO SE OF TYRES?
Repli es:
Czech Rep.: We have no information.
Hungary: (see annex 1).
Italy: It is the maxi mum accel eration, over that an irregular tyre

behavi our is introduced. This is not found in the urban traffic. Such val ue
must be deternined by the | SO group WG 42.
(The value of 1.8 m sec? proposed so far for ML coul d be acceptable).

Japan: If acceleration and |oad are matched with urban driving
conditions, tyres will not enmit excessive torque-generated noise. Moreover
the test conditions that yield excessive torque-generated tyre noi se cannot be
seen as representing urban driving conditions.

Net her | ands: The reported linmts of 1.8, 2.0 and 2.09 ms?2 are well in line
with the maxi mum accel eration found in normal urban traffic by us and
therefore are totally acceptable

Pol and: We do not see any sense for limting the accel eration.

United Kingdom Not certain, but probably depends upon speed and power to
wei ght ratio. Namely, max. acceleration being used from0-50 knmih for |ow
power to weight vehicles and | ess for high power to weight vehicles. Should
not be so low as to negate the purpose of the acceleration test. The further
gquestion of the use quiet tyres (slicks) vs those tyres, which will actually
be used on the vehicle in service needs setting out.

ETRTC Thi s depends on the | oading condition of the vehicle. The
hi gher the load, the Iower is the influence of torque on tyres, inflated at
adequate inflation pressure.

Question 8: I F A PARTI AL LOAD TEST IS USED FOR THE VEHI CLE,
I'S THERE A NEED FOR AN ADDI TI ONAL TEST
FOR THE ACOUSTI C PERFORMANCE OF S| LENCERS?

Repli es:

Czech Rep.: Yes.

Hungary: (see annex 1).

Italy: A test with partial |oad, as proposed by the Dutch del egati on,

suppose the installation in the vehicle of a device to linmt the opening of
the throttle. This conplicate the carrying out of the type approval test and
even nore the conformty tests.

Therefore, it is advisable that the test will be realised with the WOT (and



TRANS/ WP. 29/ GRB/ 2001/ 5
page 9

constant speed) as proposed by the German and | SO del egati ons.

In this second case the acoustic performance of silencers is inplied.

Japan: Additional testing to evaluate silencers is unnecessary. Test
conditions are established fromengine rpm vehicle speed and accel erati on,
factors that have been determ ned from urban driving conditions. Noise values
under these conditions represent the noise generated by the vehicle in urban
driving (noise of the vehicle as a whole including exhaust system noise).

Net her | ands: Probabl y not
- The test should be conformurban statistics in order to avoid sub
optim zation. This applies for speed (tyres) RPM (engine) and | oad

(exhaust).
- If full | oad does not appear in normal urban traffic for high-powered
vehicles, it should not be introduced in the test. If full |oad does

appear in normal traffic for | ow powered vehicles, it should be part of the
test for these vehicles only.

- The rise in noise with load is often very non-linear: the |argest increase
in noise production is already observed at npderate | oad.

- The partial load condition in the NL-proposal will result in a WOT for |ow
powered vehicles and only partial |oad for high-powered cars (> 70 kWt).
This will permit considerable freedomin exhaust design in case of
extrenmely powerful cars, which will lead to significant contribution of
exhaust noise in during abuse. However, these cars have sinilar
al l owances in the existing systemas well and due to their snmall nunbers,
are not very relevant for the environnental noise problem

Pol and: Yes.

Uni ted Kingdom Possibly. A further drive by test or even bench test woul d add
to the cost of the test, ideally a single test procedure although perhaps with
several test speeds is all that is required. The use of alinmt value on the
idle test may be a way of containing this?

ETRTC (no reply provided)
* * *
Question 9: I'S A FI XED VEHI CLE SPEED SU TABLE FOR THE ACCELERATI ON TEST

SI NCE THE GEARSHI FT BEHAVI OUR |'S ENG NE SPEED RELATED RATHER
THAN VEHI CLE SPEED RELATED?

Repli es:

Czech Rep.: No, the problemis engine speed rel ated.

Hungary: (see annex 1).

Italy: The “gearshift behaviour” is connected whether to the vehicle

speed or to that of the engine and it is originated by the conbination of

both, as well as other paraneters.

In any case the new test nethod should be addressed toward the future and not
linked only to the present technol ogical situation

In this way, we are in favour to the introduction only of parameters |inked to
the ki nemati c behavi our of the vehicles such as road accel erati ons/speed.
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This is at the aimof avoi ding subsequent adaptations derived by the technica
pr ogr ess.

Japan: In actual urban driving, throttle opening and gear selection
are performed to match the target vehicle speed (speed linmt or traffic flow
speed), so there is no problemw th specifications focusing on vehicle speed.

Net her | ands: Not really.

This seens to be an unsol vabl e probl em since vehicle speed and engi ne speed
are rigidly related via a gearbox with fixed ratio’'s, which is different for
about every vehicle. Therefore we prefer two clearly distinguishable nodes:
one which is representative for the single event situation (and the engi ne
speed can be chosen accordingly) and one which is representative for LA, (and
the vehicle speed can be chosen accordingly e.g. 50 km h).

Pol and: Yes.

United Kingdom Yes, but need to define what the objectives of a fixed entry
speed and final exit speed are:
a fixed exit speed forces a | ow powered vehicle to produce nore noise, and
the target speed may be difficult to reach. Possibly nore typical of urban
use.
a fixed entry speed forces higher powered vehicles to produce nore noise on
exit. Possibly nore representative of interurban use.
a fixed md point spend ,may offer the best bal ance
the use of both, possibly with various speeds, but this nakes the test nore
conpl ex and expensi ve.

Conparative data needs to be collated to establish which will the fulfil the
objective of identifying a noisy vehicle under the conditions identified to
answer of Question 1.

ETRTC (no reply provided)
* * *
Question 10: VWHAT IS THE FI NAL TARGET FOR REGULATI NG VEHI CLE NO SE?

- WHEN I S THE VEHI CLE SUFFI CI ENTLY SI LENT?
- WHAT ARE THE SAFETY RELATED LI M TS?

Repl i es:
Czech Rep.: - it depends on the test nethod;

- 2-3 dB higher than limts for "safety" tyres.
Hungary: An acceptable answer is the follow ng:

"As a real target it could be the significant reduction of the environnental
i mpact of noise caused by (urban) traffic.”
(for the conclusions see annex 1)

Italy: The final goal is to achieve a traffic noise reduction. One
of the actors of the traffic noise reduction will be the vehicle, but not
only.

Finally the choice on which intervene should be carried out taking into
account cost/benefits.

Japan: The objective is to achieve environnental standards, which are
standards that should be maintained for reducing road traffic noise,

protecting human health in all areas and preserving environnents for daily
life. In reducing road traffic noise, in addition to nmeasures for the
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vehi cl e, conprehensive measures are required, including road nmeasures, noise
barriers and traffic flow controls. These nmeasures nust be exam ned fromthe
st andpoi nt of costs and benefits, and steps must be taken to reduce noise from
the vehicle as nmuch as possible.

Net her | ands: A decent, but safely audible | evel under all circunstances.
As a rule of thunb, this my be translated into a desired noise level (on 7,5
m not |ower than 45 and not higher than 65 dB(A) under all normal urban

ci rcumst ances.

NB. A snmall part of the passenger cars already fulfills this demand. In
order to reach this goal for all vehicles, it would mean the inplenentation of
this available technology for all vehicles. Already silent vehicles should
not be reduced any further. But their status should be established and

mai nt ai ned.

Pol and: The vehicle should be as silent as it is possible from
techni cal point of view

The question of safety-related linmts should be addressed to specialists in
the field of audible perception of humans.

Uni ted Ki ngdom
- By way of exanple a vehicle should be sufficiently silent that when sitting
outside a street café you are able to carry out an uninterrupted conversation

- By way of comparison, - a perceived sufficiently silent vehicle would be a
gas powered heavy duty vehicle conmpared with an equival ent di esel powered
heavy duty vehicle

- By way of exanple a safety related Iinmt would be that vehicles are
sufficiently noisy at urban speeds to warn pedestrians and cyclist of its
presence. This nmay nean setting a mninmum noi se requirenent as well as a
maxi mum

- By way of conparison, the safety risks of approachi ng noi sel ess fuel cell or
el ectric powered vehicle are higher conmpared with a small petrol car

ETRTC (no reply provided)
* * *

Question 11: ARE ADDI TI ONAL SPECI FI CATI ONS NECESSARY TO AVO D

TEST CYCLE BY- PASSI NG?
Repli es:
Czech Rep.: Yes.
Hungary: (see annex 1).
Italy: The spirit of the test should be that to depict as much as

possi bl e the noise conditions of urban traffic noise and as a consequence the
| evel s neasured during the test should be those recorded in the urban traffic.
Anyway, the possibility of a "cycle bypassing" nust be considered.

Possi bl e prescription to be introduced on this topic shall be carefully
assessed in order to avoid the introduction of unrealisable prescriptions or
excessively burdensone.

Japan: To avoid test cycle bypassing, additional specifications may
be required, depending on the test method. How specifications will be
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established and how they will be checked, however, are difficult problens.
(I'n approval testing, a special test will have to be conducted in order to

check whether the test cycle has been bypassed.)

Net her | ands: Yes.
As long as |l ow exterior noise levels are not a primary custoner denmand,
manuf acturers will always be | ooking for the easiest way to fulfill the

| egislative requirements. A “fair conmpetition” as well as a real world noise
reducti on shoul d be guaranteed with such a specification. General wordings of
the text would broaden the scope, but also conmplicate the judgnment of the
approval authority.

Pol and: Yes.

United Kingdom The test needs to be representative of actual street use so
that it is difficult to use cycle beating devices.

ETRTC (no reply provided)
* * *
Question 12: HOW TO HANDLE THE ADOPTI ON OF NEW LIM TS W TH NEW TEST
PROCEDURES?
Repli es:
Czech Rep.: New net hod => val ues which will be obtained by using the new

met hod by 70 per cent of the best tenporary cars, for all cars in 3 - 5 years

Hungary: This is the npst inportant practical question after the
gquestion No. 10. It could be nodified as follows:

"How to create a new systemof the limts (including a nmore suitable system of
the classification of vehicles based on PPMratio) to provide a significant
reduction of the environmental noise inmpact caused by the traffic flow?"

(for the conclusions see annex 1)

Italy: The adoption of new linmts with the new procedure should be
achieved in two steps:

a) Inthe first step, the limts should depict the present situation, allow ng
that a relevant percentage of present vehicles, satisfy such limts, it could
be adopted a similar criterion to that adopted by the tyre Directive.

b) In the second step, it could be expected the adaptation of the linmits in
relation to results and indication of the EC Noise Policy Programe.

Japan: The purpose of changing test nmethods is to match themwith
urban driving conditions (since in tests conducted thus far, evaluations were
made under conditions not matching those of urban driving.) For future
regul ati ons, new val ues shoul d be established, based on current values and in
[ight of environmental noise reduction targets.

Net her | ands: This is a very crucial point. It is useless to discuss

measur enment methods when it is not conmbined with a re-evaluation of limt

val ues. Any neasurenment nethod will be technology forcing as Iong as the
l[imts are | ow enough. The best neasuring nmethod will not be effective unless
the limts are right.
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Therefore two steps shoul d be taken at once: Adaptation to the new system and
addi ti onal sharpening of the limt values in order to achieve a technol ogy
jump (i.e. inplementation of better, yet availabl e technol ogy).

NB.

- E. g. when the ACEA net hod woul d be adopted, the new linmt would probably be
sonmething |like 67 dB(A) instead of the current 74 dB(A): -4 dB(A) to
conpensate for the change in nmeasurenment nethod and -3 dB(A) to enforce a
t echnol ogy j unp.

- The main reason for the existing system not being effective is the too
liberal limts during the past 25 years. W have seen too often in the
past that a lowering of the linits was conpensated by a change in nmeasuring
met hod. This should not happen once agai n!

- If these two steps are not taken at once, it will be far nore effective for
the environnmental noise reduction to keep the existing nmeasurenent
procedure and only lower the limts.

- It could be useful to discuss long termgoals and a desired tinme schene for
adaptation of linmt val ues.

Pol and: We do not see necessity for introducing a new test procedure

Uni ted Kingdom GRB should set down the test procedure and followi ng this then
consider the linmt val ues.

ETRTC (no reply provided)
* * *
Question 13: I S THERE AN ENVI RONMENTAL ADVANTACGE OF AVERAG NG TEST VALUES?
Repli es:
Czech Rep.: No, it is only the question of reproducibility.
Hungary: (see annex 1).
Italy: The two conditions full |oad (WOT) and constant speed, have

the role to reproduce an urban behavi our, which the vehicle use at "partial

| oad".

None of the two ways is statistically meaningful if considered separately. It
is of general interest to consider the vehicle in his statistic urban

behavi our without attenpts to separate the ways of use, artificially

i ntroduced to reproduce such behavi our

Japan: Aver agi ng of data on tests under different conditions of ful
accel eration and constant speed driving is necessary for sinplification of
measur enent met hodol ogy, but it has no clear environnmental advantage.
Neverthel ess, if the noise values obtained by this method correlate well with
the noi se val ues generated in urban areas, using this nethod to reduce noise
levels will also nake it possible to reduce environnental noise.

Net her | ands: The environnmental issues, presented in 1, necessitate the use
of two separate test nmethods with two separate |init val ues.

Since the technical characteristics of both methods show | ess correlation
averaging woul d lead to a degradation of the total effect (an extra reduction
on the single event level by for instance a very silent drive-line, could | ead
to less stringent requirements for the LA, test result. This is froman

envi ronnental point of view not an advantage, on the contrary.

Pol and: No.
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United Kingdom This aspect needs conparative work to establish the
i mplications.

ETRTC (no reply provided)
* * *
Question 14: WHEN THE TYRE ROLLI NG SOUND EM SSI ON | NFLUENCE THE TEST,
SHOULD THE LI M TS BE DEPENDENT ON THE W DTH OF THE TYRES?
Repli es:
Czech Rep.: No.
Hungary: (see annex 1).
Italy: Consi deration on vehicle safety suggests the introduction of

noise limts, independent by the tyre width, in a first phase of application
of the new nmethod. This above, with the scope to assess the present
situation, and eventually decide the adoption of linmts, independent by the
tyre width in subsequent adaptation phases.

Japan: In the new accel eration noise test nmethod, the contribution of
tyre noise is greater than in the conventional test nethod. This results from
an inmproverment in the reproducibility of noise during urban driving. |If

vehi cl e noi se can be reduced under the new acceleration test nmethod, it wll
lead to a reduction of traffic noise in urban areas. Since the entire
vehicle, including tyres, is covered in tests of vehicle noise, there is no
need to set limt values by tyre width.

Net her | ands: Yes.
There is a small group of products (wi de tyres, sports cars, 4-WD etc) which
is noisier than nost of the others. |t is far nore effective to have

technology forcing limts for the mass production vehicles and accept a
slightly higher value for the extremties, rather than setting the limts on
the level of the extrenmities and having no effect for nass production
vehi cl es.

Pol and: No.

United Kingdom No. Although wi der tyres are inherently noisier there
popul ati on has becone increasingly significant, counter argument to this is
that there is a perceived safety benefit with the use of wider tyres. |If the
tyre function is to be given consideration in the test, the inmportance should
that the wi dest and noisiest tyre is selected, to encourage noise reduction

t echnol ogi es.

ETRTC Tyre/ road noi se shall be considered through a separate
Regul ati on and be i ndependent of any vehicle influence as on the replacenment
mar ket there will be no way to relate a given tyre type to a given vehicle

t ype.
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Question 15: WHAT SHOULD BE TEST CONDI TI ONS AND ACCURACY?
Repli es:
Czech Rep.: air tenperature 0 to 35°C (% 1°CQ

track tenperature -5 to +40°C (% 1°Q)

engi ne speed (2 per cent)

vehi cl e speed (£ 1 km h)

hum dity (5 to 10 per cent)
Hungary: (see annex 1).
Italy: Test conditions and accuracy nmust be related to the best

exi sting technol ogi cal |evels.

It is deemed that the proper service to point out the test conditions and
accuracy would be I SO W5 42, where vehicle and instrunment manufacturers,
Universities, research institutes and tests executors are represented.

Japan: Measurenments nust be accurate. In the test nethod, aside from
accuracy, reproducibility, precision, sinmplicity and conveni ence nmust al so be
consi der ed.

Net her | ands: 2 dB(A) top-top variation is probably the best which can be
reached for a world wide site to site variation. Currently there are a |ot of
factors causing a significant deviation on the neasured result. Exanples of
reported effects:

dB(A) altitude effect (0-1000 m

dB(A) baronetric pressure effect (970-1035 nbar)
dB(A) tenperature effect (0-40 °C)

dB(A) wind effect (0-5 m's)

dB(A) track influence

dB(A) hill effect (0,5 per cent hill)

dB(A) neasuring equi prent

1
P RPNNNEDN

Combi ni ng some effects, the total site to site variations mght be up to

5 dB(A). Since it is to be expected that many measured values will be close
to the limts, such a variation is unacceptable. It will probably nmean that a
tighter description, and or correction procedures for the test track and the
nmet eor ol ogi cal conditions should be nade.

Pol and: As in existing Regulation No. 51

United Kingdom The options and inplications need studying.

ETRTC (no reply provided)
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Annex 1

HUNGARI AN PGOSI TI ON ON
QUESTI ONS TO BE ANSWERED WHEN CONSI DERI NG A TEST METHOD FOR UPDATI NG
REGULATI ON No. 51

Al'l the questions are fundanental. Analysing them we have forrmul ated a new
approach of the problem of inprovenent of the Regulation No. 51

Let’s start with the nopst inportant question No. 10:
What is the final target for regulating vehicle noise?
An acceptable answer is the follow ng:

"As a real target it could be the significant reduction of the environnental
i mpact of noise caused by (urban)traffic."”

Anot her very inportant question is No. 12:
How t o handl e the adoption of newlimts with new test procedures?

Real |y, how? W have sone new, conplicated test procedures as a proposal
wi t hout a word about the problemof limts.

If the final target for regulating vehicle noise is really the reduction of
the environmental inmpact of noise caused by (urban) traffic, then the
reduction of the present linmt values (keeping the present test procedure) is
enough to hit the target. So, here is a nodification of question No. 12:

How to create a new systemof the linmts (including a nore suitable
system of the classification of vehicles based on PPMratio) to
provide a significant reduction of the environnmental noise inpact
caused by the traffic flow?

This is the npost inportant practical question after the question No. 10,
menti oned above.

Qur position is based on this approach and it is sunmarized in what follows:

1. It would be better to keep the present test procedure. A new system of
limts is needed to provide a significant reduction of the environnenta
noi se i npact caused by the traffic flow The benefits are:

- sinmple, well known, inexpensive test procedure

- it is possible to provide the reduction of the environnmental noise
i npact using a suitable systemof the linit val ues

- the results of the present and the future type approval tests will be
conpar abl e

- it is inportant, that the results of the investigations carried out
by the researchers of FIGE, Japan, the Netherlands, etc. are usable to
create the new systemof limt values. The work will not be usel ess.

2. The limts in Regulation No. 51 should be concerning to the total emtted
noi se of the vehicle (i.e. including the rolling noise).

The justification bel ow summari zes shortly why the reduction of the present
limt values (keeping the present test procedure) is enough to provide a
significant reduction of the environmental noise inmpact caused by the traffic
fl ow.
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JUSTI FI CATI ON

It is generally adnmitted, that the regul ati ons have acoustic energy
descriptors usually explicit as Leq to characterize the environmental inpact of
the noi se caused by the traffic flow

To give proper answers to the questions it is necessary to have a nmodel for Lgg
whi ch shows the influence of the type approval limt value.

THE MODEL

W de ranges of vehicles take part in a real traffic flow The equival ent

noi se level is given by their average noise emission. To build a sinple noise
nmodel let’s deduce the case of real traffic to the case of just one type of
vehi cl e going on the road.

To make things easier we think of a fictive type of vehicle. W substitute
this vehicle for real vehicles in the in the traffic flowin such a way, that
the equival ent noise level (Le) of the fictive traffic should be equivalent to
the L, of the real one.

We define our fictive vehicle as statistically equivalent to the real cars.

It seens to be practical to categorize the statistically equivalent vehicle in
the sane way as we do with real vehicles, making difference according to the
P/Mratio of the vehicles (i.e. class of cars, light and heavy vehicles).

Here is the noise nmodel that consists of just one type of vehicle (i.e. the
statistically equival ent vehicle):

Leg = Lo + 10 10g((Qptdo)/(T*Vv)) + 10 |og(de/ d) (3 + 10l og(b/180) + K

wher e:

" Leg” is the equival ent sound pressure |level for one class of vehicles (i.e.
for the ith class)

"Lmx" i8S the class SPL. (maximal value of the pass-by noise |level at the
reference distance dy)

"qQ is the nunber of the vehicles of the i-th class passing during the
rel evant hour

"d” is the perpendicular distance fromthe centre-line of the traffic |ane
to the receiver

"a” is a site parameter between 0 and 1

"y is the nean speed of the i-th class

T is the duration, usually 1 hour

"b” is the angle of the observer’s view of a section of the roadway

" K" is the excess attenuation due to barriers, buildings etc.

(The proof of this formula is not conplicated, | can put it at yours

di sposal .)

According to this nmodel the Le (i.e. the basic descriptor of the environnental
noi se i npact) directly depends on the L and the traffic density

[density (veh/km) = traffic flow (Q veh/h) / speed (v, kmh)].
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CONCLUSI ONS

The val ue of Ly primarily depends on the velocity, but the | oad of the engine
al so has an inmportant influence. Let’'s see how.

The practicable (possible) values of the maxi mnum pass-by noise |level are
| ocated between the upper and lower linit curve on the plane Leyiieq VErsus the
vehi cl e speed (V).

The upper limt curve is given as a resultant of the rolling noise vs. vehicle
speed [RN(v)] and the highest engine noise at maxi mum vehicl e accel eration vs.
vehi cl e speed [HEN(v)] through the follow ng formla:

10 log [10% RNV 4 100 1HEN(V)]

Simlarly, the lowest |inmt curve is given as a resultant of the rolling noise
[RN(v)] and the | owest engine noise at zero vehicle acceleration [LEN(V)]
through the following formula (the rolling noise is dom nant):

10 log [10% RNV 4 100 LLENV)]

The range between the limt curves is quite wide (approx. 7-12 dB) for the
i-th class at normal urban cruising speed. This neans, that the highest
engi ne noi se level is above the resultant of the rolling noise level and the
| onest engi ne noise level (at zero acceleration) by this 7-12 dB

The nonentary val ue of the noise-level emitted by a vehicle under urban
driving circunstances depends on the partial-load of the engine at a given
constant cruising speed. This value will be found between the linmt curves,
whi ch belong to the class of the given vehicle. |In case of heavy vehicles
(the power to mass ratio is low) the noise level will be quite near the upper
limt curve, and as the PPMratio is increasing (light vehicles, passenger
cars) the noise level will be nearer and nearer the lower limt curves. So,
the characteristic value of the noise enmitted by a vehicle under urban driving
condition depends on the PPMratio. For this reason it is suitable to make
further classification for the vehicles within the main categories on the
basis of the PFMratio, and to determine the linit value as a function of the
PIMratio

The upper linmt curve al so depends on the type approval linit value through
the followi ng manner: an | SO 362-1i ke test procedure is a "worst-case nethod”
It calls for test to be conducted with no |load at full acceleration from

50 kmih in 2nd and 3rd gears for cars and at full acceleration at %% S (three-
quarters of the max. engine speed) in N2 gear and above (N = total nunber of
gears) for heavy vehicles. Thus the reduction of the type approval linit

val ue yields a downward tendency of the practicable value of Ly (i.e. the
upper limt curve).

Two ways are available to reduce the emtted noise of a vehicle under urban
driving conditions: the reduction of the rolling noise and the reduction of
the engi ne noise (the noise of the nmanifold system has no dom nant inportance
any nore).

Let’s consider that the Regulation No. 51 orders a new, stricter linmt value
for a vehicle category. What will happen if the rolling noise is profoundly
bel ow the engi ne noi se? The manufacturer will reduce the engi ne noi se, because
the engi ne makes a significant contribution to the enmitted noise. The
reducti on of the engine noise yields an increasing contribution to the total
(emtted) noise by the rolling noise. However, when the engine noise
decreases because of the nore strict limt value, the range between the upper
and lower linmt curves nore and nmore will be reduced, the enitted noise nore
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and nmore will depend on the (worst case-like) limt value. Renenber that the
rolling noise has not changed. The conclusion is obvious: a significant
reduction of the (worst case-like) limt value is able to produce a
significant reduction of the environmental noise inmpact caused by the traffic
flow.

Regardi ng the present situation, it can be to nake the npst of not utilized
possibilities to reduce the emtted noise by way of reducing the engine noise.
In the next stage of inproving of the Regul ation No. 51, when the rolling
noise will be the only dom nant noise source of a vehicle under urban driving
conditions (nowadays not yet), a harnoni zation will be needed between the new,
tyre-road noise Regul ation and the Regul ati on No. 51

Based on this Justification it is plausible that a suitable reduction of the
type approval linmt value is able to produce a relevant reduction of the noise
i mpact caused by the traffic flow, just Iike the new proposed test procedures
are able to do it, but w thout their problens.



