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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

ental, in_liaison _with ISO, also take part in_the work. ISO collaborates closely wit

International
International
The main tag
adopted by

International

Attention is d
rights. 1ISO sH

ISO 362-2 was prepared by Technical Committee ISO/TC 43, Acoustics, Subcommittee SC 1, Noise.

This first e

ISO 7188:1994, which have been technically revised.

ISO 362 cons
road vehicles

Part 1: M

Part 2: L

Flectrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

k of technical committees is to prepare International Standards. Draft International Stan

h the

dards

he technical committees are circulated to the member bodies for voting.-Publication &s an

Standard requires approval by at least 75 % of the member bodies casting-a vote.

all not be held responsible for identifying any or all such patent rights.

Jition of SO 362-2, together with ISO 362-1, cancels and replaces ISO 362:1998

ists of the following parts, under the general titles Measurement of noise emitted by accele
— Engineering method.

[ and N categories

category

rawn to the possibility that some of the elements of this document may be the subject of patent

and

rating
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Introduction

From as early as 1994, the International Motorcycle Manufacturers Association (IMMA) has collected in-use
data for vehicles of category L3 (two-wheeled motorcycles) to study motorcycle dynamics, rider attitude and
behaviour. In 1999 and 2000, additional in-use data was collected through a tripartite project in which the
Dutch Ministry of the Environment (VROM), the Dutch research institute TNO-Automotive and the IMMA took
part. This project eventually led to the adoption of the Worldwide Motorcycle Exhaust Emission Test Cycle
(WMTC) as a UNECE Global Technical Regulation under the 1998 Agreement (Agreement cJ)ncerning the
establishing of global technical regulations for wheeled vehicles, equipment and parts which |can be fitted
and/dr be used on wheeled vehicles).

Though the aim of the WMTC project was to collect data with which to construct an ‘exhaust gmissions test
cycle| for motorcycles, the in-use data was equally suitable as a basis fon.the definitiop of a more
repregentative and performance-based urban noise test procedure. From 2002to 2004, additiongl in-use data
-performance motorcycles was added to ensure the representativityCof the in-use databpse for small

displacement motorcycles. Additional wide-open-throttle acceleration data from |arge engine
displgcement motorcycles was collected in the course of 2005 to upgrade’the acceleration equations. Prior to
prepdration of this part of ISO 362, an extensive test programme was-€onducted to verify the pragticability and

oise test was developed in accordance with the following-set of demands:

erformance-based concept with prescribed acceleration rate prescriptions related to vehiclg acceleration
apability and engine speed corresponding to typical motorcycle usage in urban and conurban areas, i.e.
here motorcycles are in closest proximity to_the greater part of the population — this typichlly relates to
notorcycle usage on roads with speed limitsof 50 km/h and 70 km/h;

O 00T

ccurate simulation of noise source.distribution (intake, exhaust, engine/gearbox ...) in relation to the
most relevant motorcycle operations;

Q)

o

omparability with other vehijeleitypes in the same operating environment;

— independency of vehicle~design to allow future propulsion technologies to be tested.

The procedure uses twe operating conditions, i.e. a wide-open-throttle acceleration phase and a constant
phase, to simtlate real-life partial throttle acceleration actually used in urban traffic. The cpmbination of
two primary_operating conditions was demonstrated to be equivalent in terms of noise genration to the
idl throttle @and partial power (engine load) acceleration. Both primary operating conditions gre also more
table and.reproducible than partial throttle/power acceleration.

hined until in-

The measurement procedure for categories L4 and L5, already contained in ISO 362:1998, is ret

Used v, atecgorte a geee TeeC 10 ancgepPeco avatrapre:

Categories L6 and L7, previously not covered in ISO 362:1998, are excluded pending in-use data becoming
available and thereby allowing a representative test procedure to be considered.

© 1SO 2009 — All rights reserved \
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Measurement of noise emitted by accelerating road vehicles —
Engineering method —

Part 2:
L category

1

cope

This part of 1ISO 362 specifies an engineering method for measuring the noiseremitted by roa
categpries L3, L4 and L5 under typical urban traffic conditions. It excludes véhicles of categon
whicH are covered by ISO 9645, vehicles of categories M and N coverédyby ISO 362-1 an
categpries L6 and L7.

The $pecifications are intended to reproduce the level of noise generated by the principal n

durin
Anne

The
repro

The t
condi

n

n

NOTE
condit
motor

normal driving in urban ftraffic, typically on roads with §peed limits of 50 km/h and
K A).

method is designed to meet the requirements . efUsimplicity as far as they are co
Hucibility of results under the operating conditions of\the vehicle.

st method requires an acoustical environmentthat is only obtained in an extensive open
ions are usually provided for

pe approval measurements of a vehicle,
neasurements at the manufacturing stage, and

neasurements at official tésting stations.

1 The results obtdined by this method give an objective measure of the noise emitted under thg
ons. It is necessary to-consider the fact that the subjective appraisal of the noise annoyance of diffe
vehicles is not simply related to the indications of a sound measurement system. As annoyance is s

d vehicles of
y L1 and L2,
H vehicles of

oise sources
YO km/h (see

hsistent with

space. Such

b specified test
rent classes of
trongly related

to pensonal human perception, physiological human conditions, culture and environmental conditions, there is a large

variati

pn and it is-therefore not useful as a parameter to describe a specific vehicle condition.

NOTH

2  Spot checks of vehicles chosen at random are rarely made in an ideal acoustical &

measlirements are carried out on the road in an acoustical environment which does not fulfil the requirern
this Irftetbational Standard, the results obtained can deviate appreciably from the results obtained using the specified

nvironment. If
hents stated in

condit

ions.
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 4106, Motorcycles — Engine test code — Net power

ISO 6726, Mopeds and motorcycles with two wheels — Masses — Vocabulary

ISO 7117, Motorcycles — Measurement method for determining maximum speed

ISO 10844, 4
vehicles

IEC 60942, F
IEC 61672-1

ISO/IEC Guig
measuremen

3 Terms
For the purpd
3.1

3141

kerb mass
complete shi
the following

lubricant

fuel (tan

— other eq
extinguig

NOTE1 Ad

NOTE2 Th

\coustics — Specification of test tracks for the purpose of measuring noise emitted-by

lectroacoustics — Sound calibrators
Electroacoustics — Sound level meters — Part 1: Specifications

e 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of uncerta
f (GUM:1995)

and definitions

ses of this document, the terms and definitions given.in ISO 6726 and the following apply.

Vehicle mass

pping mass of a vehicle fitted with all:€quipment necessary for normal operation, plus the m
clements:

5, coolant (if needed), washerfluid;
filled to at least 90 % of the capacity specified by the manufacturer);

uipment if included,'as basic parts for the vehicle, such as spare wheel(s), wheel chock
her(s), spare parts and tool kit

apted from1S0O 362-1:2007.

e definition of kerb mass may vary from country to country, but in this part of 1SO 362 it refers

road

nty in

hss of

5, fire

to the

definition conterined in 1ISO 6726.

3.1.2
test mass

mass as determined by Table 1

NOTE

313
driver mass

Adapted from ISO 362-1:2007.

nominal mass of a driver

[ISO 362-1:2007, definition 3.1.6]

© 1SO 2009 — All rights reserved
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3.2

power-to-mass ratio index

PMR

dimensionless quantity used for the calculation of acceleration according to the equation

PMR:ﬁxmoo (1

ny
where

P, is the numerical value of the rated engine power as defined in ISO 4106, expressed in kilowatts;

m; is the numerical value of the test mass, expressed in kilograms.
NOTH Adapted from ISO 362-1:2007.

3.3
rated engine speed
S
enginge speed at which the engine develops its rated maximum net power as'stated by the manufacturer

NOTH 1 If the rated maximum net power is reached at several engine spe€ds, S is used in this part of 1ISO 362 as the
highesgt engine speed at which the rated maximum net power is reached.

NOTH2 ISO 80000-3 defines this term as “rated engine rotational*frequency”. The term “rated engife speed” was
retaingd due to its common understanding by practitioners and its use in government regulations.

[ISO 862-1:2007, definition 3.3]
3.4 |Vehicle categories

3.41
catedqory L
motol vehicles with fewer than four wheels

[ISO 862-1:2007, definition 3.4.1]
3411
catedory L1 and L2

mopeds

[ISO B62-1:2007 sdefinition 3.4.1.1]
NOTH See1SO 9645 for further details.
3.41)2
category L3

two-wheeled motor vehicles with an engine cylinder capacity greater than 50 cm3 or maximum speed greater
than 50 km/h

[ISO 362-1:2007, definition 3.4.1.2]

3413

category L4

three-wheeled motor vehicles with an engine cylinder capacity greater than 50 cm3 or maximum speed
greater than 50 km/h, the wheels being attached asymmetrically along the longitudinal vehicle axis

[ISO 362-1:2007, definition 3.4.1.3]

© 1SO 2009 — All rights reserved 3
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3414
category L5

three-wheeled motor vehicles with an engine cylinder capacity greater than 50 cm3 or maximum speed
greater than 50 km/h, having a gross vehicle mass rating not exceeding 1 000 kg and wheels attached
symmetrically along the longitudinal vehicle axis

[ISO 362-1:2007, definition 3.4.1.4]

3.41.5
category L6

four-wheeled vehicles whose unladen mass is not more than 350 kg, not including the mass of the batteries in

the case of
cylinder capad
output does
continuous rg

[1ISO 362-1:2

3.41.6

category L7
four-wheeled
400 kg (550 |
electric vehic

[ISO 362-1:2

3.5
reference pd

front end of the vehicle

NOTE Ad

3.6

target acceléeration

acceleration

[ISO 362-1:2
NOTE Re
3.7

reference ad
required accs

lectric—vehicles—whese-maximum—design-speed-is—hot-mere—than45-kmih—and-whese
city does not exceed 50 cm? for spark (positive) ignition engines, or whose maximum nét
not exceed 4 kW in the case of other internal combustion engines, or whose~max
ted power does not exceed 4 kW in the case of electric engines

D07, definition 3.4.1.5]

vehicles, other than those classified for the category L6, whose unladen mass is not morg
es, and whose maximum continuous rated power does not ex¢eed 15 kW
D07, definition 3.4.1.6]

int

apted from ISO 362-1:2007.

bt a partial throttle condition in urban traffic, derived from statistical investigations
D07, definition 3.6]

fer to Annex A for more-detailed explanations.

celeration
leration forthe acceleration test on the test track

ngine
bower
imum

than

g for vehicles intended for carrying goods), not including the mass of the batteries in the case of

[ISO 362-1:2007«definition 3.7]
NOTE RefertoAnmexA-formoredetaited-exptanations:
3.8

gear ratio weighting factor

k

dimensionless quantity used to combine the test results of two gear ratios for the acceleration test and the
constant speed test

[ISO 362-1:2007, definition 3.8]

© 1SO 2009 — All rights reserved
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partial power factor

kp

dimensionless quantity used for the weighted combination of the test results of the acceleration test and the

const

ant speed test

NOTE1  Adapted from ISO 362-1:2007.

NOTE 2  Refer to Annex A for more detailed explanations.

3.10
pre-a
applid

accel
[ISO
NOTE

3.11

locked gear ratio

contr
[1ISO

3.12
engirn
powe

[ISO

3.13
test t

l1o

length of test track used in the calculation of acceleration from points PP’ to BB’

[ISO

3.14
test t

Iy

length of test track‘used in the calculation of acceleration from points AA’ to BB’

[ISO

cceleration

ation of acceleration control device prior to the position AA' for the purpose of ach
pration between AA' and BB’

B62-1:2007, definition 3.10]

See Figure 1 for additional details.

bl of transmission such that the transmission gear cannot change-during a test

B62-1:2007, definition 3.11]

e
r source without detachable accessories

B62-1:2007, definition 3.12]

rack length

B62-1:2007, definition 3.13]

rack length

B62-1:2007, definition 3.14]

ieving stable

© 1SO 2009 — All rights reserved
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4 Symbols and abbreviated terms

Table 1 lists the symbols used in this document and the clause where they are used for the first time.

Table 1 — Symbols used and corresponding clauses

Symbol Unit Clause Explanation
AA' . 3.10 line perpendicular to vehicle travel which indicates beginning of
zone to record sound pressure level during test
Aol 50 ms? AT [Tatio and applcable testspoed T o oo pRees
Aot i m/s? 51 acceleration at wide-open-throttle in gear i
Aot (i + 1) m/s? 51 acceleration at wide-open-throttle in gear i + 1
Awot test m/s2 51 acceleration at wide-open-throttle in single gear{est cases
Aot ref m/s2 5.4 reference acceleration for the wide-open-throttle test
Ayurban m/s2 5.3 target acceleration representing urban traffic acceleration
BB’ . 3.10 line perpendicular to vehicle trgvel Which indicates end of zgne to
record sound pressure level ddring test
cc’ — 8.1 line of vehicle travel through test surface defined in ISO 10844
01— dB B.2 input quantities to allowfor any uncertainty
geari — 8.3.1.3.2 first of two gear raties for use in the vehicle test
gear (i + 1) — 8.3.1.3.2 f:t(i:c??d of twosgear ratios, with an engine speed lower than| gear
. index forsingle test run within overall acceleration or constant $peed
J o 521 test series i or (i + 1)
kp — 3.9 partial power factor
k — 3.8 gear ratio weighting factor
k, — AA interpolation factor between gears
Iref 5.1 reference length
Iyeh 5.1 length of vehicle
lo m 313 length of test track' secti(?n from PP’ to BB' for calculatipn of
acceleration from PP’ to BB
Ioo M 314 length of test track, secti(?n from AA' to BB' for calculatipn of
acceleration from AA' to BB
Lers i dB 8.4.3.2 vehicle sound pressure level at constant speed test for gear i
Lers(i + 1) dB 8.4.3.2 vehicle sound pressure level at constant speed test for gear i + 1
Lers rep dB 8.4.3.2 reported vehicle sound pressure level at constant speed test
Lot i dB 8.4.3.2 vehicle sound pressure level at wide-open-throttle test for gear i
Lot (i + 1) dB 8.4.3.2 vehicle sound pressure level at wide-open-throttle test for gear i + 1
Lot rep dB 8.4.3.2 reported vehicle sound pressure level at wide-open-throttle
Lyrban dB 8.4.3.2 reported vehicle sound pressure level representing urban operation
mgy kg 8.2.2 mass of driver
Myerb kg 8.2.2 kerb mass of the vehicle

© 1SO 2009 — All rights reserved
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Table 1 (continued)

Symbol Unit Clause Explanation
Myef kg 8.2.2 kerb mass + 75 kg + 5 kg for the driver
my kg 3.2 test mass of the vehicle
n 1/min A3 engine speed of the vehicle
nppr 1/min 9 engine speed of the vehicle when the front of the vehicle passes PP’
1B’ 1/min 9 engine speed of the vehicle when the front of the vehicle passes BB’
n/S)gs — A3 95th percentile dimensionless engine speed ratio
PMR — 3.2 power-to-mass ratio index to be used for calculatiens
P, kW 3.2 rated engine power
PP’ . 313 que perpendicular to vehicle travel which” indicatgs location of
microphones
s 1/min 33 rated engine §peed in revs per minute; synonymous With the engine
speed at maximum power
VAA! km/h 51 vehicle speed when the frontef the vehicle passes lind AA’
VBB’ km/h 5.1 vehicle speed when the.réar of the vehicle passes line|BB’
Viax km/h 8.3.1.2 maximum vehicle speed as defined in ISO 7117
Vpp' km/h 5.1 vehicle speed when front of the vehicle passes line PR
Viest km/h 8.3.1.2 target vehicle-test speed

q

A

5

5.1

All ag
52a

ppecification of the acceleration for vehicles of category L3 with PMR >

General

celerations are calculated using different speeds of the vehicle on the test track. The form

e used for the calculation 0f ayqt ;, awot (i + 1) @ ayet test- The speed either at AA’ (van1) O

defingd by the vehicle speediwhen the reference point passes AA’ or PP'. The speed at BB’ (vg

when
indica

With the front of thelvehicle as the reference point, /.o =

The d
as fol

the rear of the vehicle passes BB'. The method used for determination of the accelerd
ted in the test report:

l

veh 1S the length of vehicle.

imensions of the test track are used in the calculation of the acceleration. These dimension
ows: lro =20 m, /1o =10 m.

25

ulas given in
I PP' (VPPV) iS
g is defined
tion shall be

s are defined

Due

o the targe variety of techmnotogies, it s necessary toconsider differentmodesof tat

ulation. New

technologies (such as continuously variable transmission) and older technologies (such as automatic
transmission) which have no electronic control, require a more specific treatment for a proper determination of
the acceleration. The given possibilities for calculation of the acceleration shall cover these needs.

5.2

5.2.1
trans

The value of a

Calculation of acceleration

Calculation procedure for vehicles with manual transmission, automatic transmission, adaptive

mission and continuously variable transmission (CVT) tested with locked gear ratios

wot tes

values during each valid measurement run.

©I1SO

2009 — All rights reserved
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Calculate ayqt test, ; USiNG Equation (2):
_ (vee/3,6)° ~(van /3.6)°
Awot test,j = 2(120 N lref)
where
awottest,; 1S the numerical value of acceleration, expressed in metres per second squared;
vgg, vaa'  are numerical values of speed, expressed in kilometres per hour;
loo, lref are numerical values of length, expressed in metres.

Pre-accelerafion may be used.

5.2.2 Calcy

CVT tested with non-locked gear ratios

The value of]
values during

If devices or
achieving tes|

Pre-accelerafion may be used.

If no devices

Awot test,

where
Aot test,
VPP, VBB’

l10, lref

Pre-acceleration shall not be.used.

NOTE It
information for|

lation procedure for vehicles with automatic transmission, adaptive transmission and

each valid measurement run.

measures described in 8.3.1.3.3 are used to control transmission operation for the purpq
t requirements, calculate a,q; test, ; USING Equation (2).

or measures described in 8.3.1.3.3 are used, calculate a4 151, ; USINg Equation (3):

(vem 13,6)° ~(vpp /3,6)°
’ 2(l4p +lref )

is the numerical value of atceleration, expressed in metres per second squared;
are numerical values.of-speed, expressed in kilometres per hour;

are numerical yalues of length, expressed in metres.

a future revision of this part of ISO 362.

5.3 Calcu

lation of the target acceleration

Calculate a4, using Equation (4) or (5):

Ayrban

Ayrban

where

Ayrban

PMR

= 1,37 Ig(PMR) — 1,08 for 25 < PMR < 50

= 1,28 Ig(PMR) — 1,19 for PMR > 50

is the numerical value of acceleration, expressed in metres per second squared;

is the dimensionless value of the power-to-mass index.

)

ayot test Used in the determination of gear selection shall be the average of the four a,d; test,

se of

@)

vould besuseful for these types of vehicles to record the vehicle speeds at AA’, PP’ and BB’ to grovide

(4)
©®)

© 1SO 2009 — All rights reserved
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5.4 Calculation of the reference acceleration

Calculate a,, of Using the equations:

Aot ref = 2,47 I9(PMR) — 2,52 for 25 < PMR < 50 (6)
Aot ref = 3,33 I9(PMR) — 4,16 for PMR > 50 (7)
where

awotref 1S the numerical value of the reference acceleration, expressed in metres per second squared;

RMR is the dimensionless value of the power-to-mass index.

NOTH Calculations of ayet ref and ayman for a specific vehicle are based on statistical analyses of in-uge vehicle data.
As sugh, this is not strictly a calculation of acceleration based on the independent non-dimensional varialjle PMR, since
this is|used as a function to identify the appropriate target acceleration.

5.5 |Partial power factor kp

Partigl power factor kp is:

o=1- (aurban / Aot test) Y

In cages other than a single gear test, a,, s Shall be used instead of a,,,.; o<t @S defined in 8.4.311.

6 Ihstrumentation
6.1 |Instruments for acoustical measurement

6.1.1| General

The apparatus used for measuring, the sound pressure level shall be a sound level meter pr equivalent
measjurement system meeting the~requirements of Class 1 instruments (inclusive of the recommended

requirements

ment and the
des periodic

e instrument

manufacturer.

6.1.2 Calibration

At the beginning and at the end of every measurement session, the entire acoustic measurement system shall
be checked by means of a sound calibrator as described in 6.1.1. Without any further adjustment, the
difference between the readings shall be less than or equal to 0,5 dB. If this value is exceeded, the results of
the measurements obtained after the previous satisfactory check shall be discarded.
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6.1.3 Compliance with requirements

Compliance of the sound calibrator with the requirements of IEC 60942 shall be verified once a year.
Compliance of the instrumentation system with the requirements of IEC 61672-1 shall be verified at least
every 2 years. All compliance testing shall be conducted by a laboratory which is authorized to perform
calibrations traceable to the appropriate standards.

6.2 Instrumentation for engine and vehicle speed measurements

The engine speed shall be measured with an instrument meeting specification limits of at least +2 % at the
engine speeds required for the measurements being performed.

The road spged of the vehicle shall be measured with instruments meeting specification limits of\at| least
+ 0,5 km/h when using continuous measuring devices.

If testing usels independent measurements of speed, this instrumentation shall meet specification limitd of at
least + 0,2 knp/h.

NOTE Ingependent measurements of speed are when two or more separate devices will determine the vaar vdg' and
vppr values. A ¢ontinuous measuring device will determine all required speed information with.one device.

6.3 Metedrological instrumentation

The meteoro|ogical instrumentation used to monitor the environmental:conditions during the test shalll meet
the following gpecifications:

— +1°C of less for a temperature measuring device;
— + 1,0 m/$ for a wind speed measuring device;
— =+ 5 hPa for a barometric pressure measuring device;

— £ 5 % for a relative humidity measuring device.

7 Acoustical environment, meteorological conditions and background noise

7.1 Test siite

The test site [shall be substantially level. The test track construction and surface shall meet the requirements
of ISO 10844 The test-site dimensions are shown in Figure 1.

NOTE 1 The symbels in Figure 1 are directly copied from ISO 10844 and are not necessarily consistent with the
symbols in thig part'of ISO 362.

Within a radius of 50 m around the centre of the track, the space shall be free of large reflective objects such
as fences, rocks, bridges or buildings. The test track and the surface of the site shall be dry and free from
absorbing materials such as powdery snow or loose debris.

In the vicinity of the microphone, there shall be no obstacle that could influence the acoustical field and no
person shall remain between the microphone and the noise source. The meter observer shall be positioned so
as not to influence the meter reading.

NOTE 2  Buildings outside the 50 m radius can have significant influence if their reflection focuses on the test track.
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Dimensions in metres

\~.

/ A P B
/ X | & \
/ ? £
! (=) \
/ = N LN \
! ~ \
! = v | Co
l@%{\ C \ c |
'\ - |
\ = ” |
\ © -
\ Y /
\ P P N N S . /./
.'\ Al P| B' /‘.
minimum area covered with test road surface, i.e. test area
microphone positions (height 1,2 m)
test zone start
test zone end
line of vehicle travel through test zone
line perpendicular to vehicle travel‘between microphone locations
R50 radius of 50 m around the centre of the track
NOTE The shaded area (“test area”) is the minimum area to be covered with a surface complying with ]SO 10844.
Figure 1 — Test site dimensions
7.2 |Meteorological conditions
The meteorological instrumentation shall deliver data representative of the test site and shall be positioned
adjacentto the test area at a height representative of the height of the measuring microphone

The measurements shall be made when the ambient air temperature is within the range from 5 °C to 40 °C.
The tests shall not be carried out if the wind speed, including gusts, at microphone height exceeds 5 m/s
during the noise measurement interval.

A value representative of temperature, wind speed and direction, relative humidity and barometric pressure
shall be recorded during the noise measurement interval.

NOTE Refer to Annex B for the effects of temperature and other factors.
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7.3 Background noise

Any sound peak which appears to be unrelated to the characteristics of the general level of noise of the
vehicle shall be ignored when taking the readings.

The background noise shall be measured for a duration of 10 s immediately before and after a series of
vehicle tests. The measurements shall be made with the same microphones and microphone locations used
during the test. The maximum A-weighted sound pressure level shall be reported.

The background noise (including any wind noise) shall be at least 10 dB below the A-weighted sound
pressure level produced by the vehicle under test. If the difference between the background sound pressure

level and thermeasured-seund-pressureteveHsbetween—10-dB-and15-dB—inordertocaleulatetheth test
result, the appropriate correction shall be subtracted from the readings on the sound level meter, as'giyen in
Table 2.

Table 2 — Correction applied to an individual measured test value
Background pound pressure greater than
level differerEe to measured 10 11 12 13 14 or edual
sound pressure level, in dB to 15
Correction, i} dB 0,5 0,4 0,3 0,2 0,1 0,(
8 Test procedures
8.1 Microphone positions
The distance| from the microphone positions on the microphone line PP’ to the perpendicular reference line
CC' (see Figdre 1) on the test track shall be 7,5 m +0;05 m.
The microphpne shall be located 1,2 m +0,02'm above ground level. The reference direction for fre¢-field
conditions (sge IEC 61672-1) shall be horizontal and directed perpendicularly towards the path of the vghicle
line CC'.
8.2 Conditions of the vehicle
8.21 Generfal conditions
The vehicle ghall be supplied as specified by the vehicle manufacturer.
Before the mpasurements are started, the vehicle shall be brought to its normal operating conditions.
The variationof Tesutts betweenmTuns Tmay be Teducedif there Tsanmapproximate 860s wait, atidtemneutral,

between runs.

8.2.2 Test mass of the vehicle
Measurements shall be made on vehicles at the test mass m;, in kilograms, specified as:
My = Mygf = Mygrty + My = My + 75 kG £ 5 kg

NOTE 75 kg + 5 kg equates to mass of the driver, m.
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8.2.3 Tyre selection and condition

The tyres shall be appropriate for the vehicle and shall be inflated to the pressure recommended by the tyre
manufacturer for the test mass of the vehicle.

For certification and related purposes, additional requirements for the tyres, defined by regulation, are
necessary. The tyres for such a test shall be selected by the vehicle manufacturer and shall correspond to one
of the tyre sizes and types designated for the vehicle by the vehicle manufacturer. The tyre shall be
commercially available on the market at the same time as the vehicle. The minimum tread depth shall be at
least 80 % of the full tread depth.

NOTE, The tread dnlr_\fh and pQHnrn canhave a Qignifir‘:m’r influence on-the test result

8.3 |Operating conditions
8.3.1| Vehicles of category L3 with PMR > 25

8.3.1]1  General conditions
The path of the centreline of the vehicle shall follow line CC' as closely as . possible throughout the entire test,
from the approach to line AA' until the rear of the vehicle passes line BB"(see Figure 1). Any trafler that is not
readily separable from the towing vehicle shall be ignored when considering the crossing of the Ijne BB'. If the
vehicle is fitted with more than two-wheel drive, test it in the drive selection that is intended fof normal road
use. |f the vehicle is fitted with an auxiliary manual transmissign or a multi-gear axle, the pos|tion used for

normal urban driving shall be used. In all cases, the gear ratigs for slow movements, parking or|braking shall
be excluded.

8.3.12 Test speed
The test speed, vy, shall be:
40 km/h + 1 km/h for PMR < 50

80 km/h + 1 km/h for PMR > 50

The test speed shall be reached/when the reference point (3.5) is at line PP'. The test speed shdll be reduced
by decrements of 10 % of vpp/in case the exit speed vgg: exceeds 75 % of v,y

8.3.13 Gear ratia selection

8.3.13.1 General

It is the responsibility of the manufacturer to determine the correct manner of testing to achievg the required
accelerations.

Annex C gives gear selection criteria and test run criteria in a flowchart form as an aid to test operation.

8.3.1.3.2 Manual transmission, automatic transmissions, adaptive transmissions or transmissions
with continuously variable gear ratios (CVTs) tested with locked gear ratios

The selection of gear ratios for the test depends on the specific acceleration potential a,,,; ; under wide-open-
throttle condition according to the specification in 5.2 in relation to the reference acceleration a,,q; s required
for the wide-open-throttle acceleration test according to Equation (6) or Equation (7) in 5.4.

The following conditions for selection of gear ratios are possible.
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If there are two gear ratios that give acceleration in a tolerance band of +10 % of the reference
acceleration, ay,. o, both gear ratios shall be used for the test with the gear ratio weighting factor
calculated as shown below.

If only one specific gear ratio gives acceleration in a tolerance band of =10 % of the reference

acceleration, a4 ref, the test shall be performed with that gear ratio.

If none of the gear ratios give the required acceleration, then choose a gear ratio i, with an acceleration
higher and a gear ratio (i + 1), with an acceleration lower than the reference acceleration a,, s. Use both
gear ratios for the test. The gear ratio weighting factor in relation to the reference acceleration a 7 IS
calculated by:

wot re

9)

has a transmission in which there is only one selection for the gear ratio, the wide-gpén-throttle
d out in this vehicle gear selection. The achieved acceleration, a,,q s, IS then  used for the
the partial power factor 4p (see 3.9) instead of a,q; ef-

k = [awot fef = awot (i + 1)] INawot i = wot (i + 1)]
If the vehicle
test is carrie
calculation off

If rated engirle speed is exceeded in a gear ratio before the vehicle passes BB', the next higher gear shall be
used.
8.3.1.3.3 Automatic transmission, adaptive transmissions and transmissions with variable gear

ratios tested with non-locked gear ratios

The gear selgctor position for full automatic operation shall be used.

The accelera

The test may

ion a,.t test Shall be calculated by either Equation (2) or, Equation (3) as specified in 5.2.

then include a gear change to a lower gear ratie\and a higher acceleration. A gear chang

b {0 a

higher range|and a lower acceleration is not allowed. In-any case, a gear shifting to a gear ratio which is
typically not ysed at the specified condition in urban traffic-shall be avoided.

Therefore, it|is permitted to establish and use electronic or mechanical devices, including alternativel gear
selector positions, to prevent a downshift to a.'gear ratio which is typically not used at the specifiefl test
condition in urban traffic.

The achieved acceleration, a,,; st Shall-bg greater or equal to a5

The achieved acceleration, a, test~iSthen used for the calculation of the partial power factor, ko (sep 3.9)
instead of a4 ref-

8.3.1.4 Adceleration test

The acceleration test shall be carried out in all gear ratios specified for the vehicle according to 8.3.1.8 with
the test speef specified’in 8.3.1.2.

When the frant-of\the vehicle reaches AA’, the acceleration control unit shall be fully engaged and held fully
engaged untiLthe rear of the vehicle reaches BR' The acceleration control unit shall then he releasedl Pre-

acceleration may be used if acceleration is delayed beyond AA'. The location of the start of the acceleration
shall be reported.

The calculated acceleration, a,, 15t Shall be mathematically rounded to the nearest second decimal place.

8.3.1.5

Constant speed test

For vehicles with transmissions specified in 8.3.1.3.2, the constant speed test shall be carried out with the
same gears specified for the acceleration test. For vehicles with transmissions specified in 8.3.1.3.3, the gear
selector position for full automatic operation shall be used. If the gear is locked for the acceleration test, the
same gear shall be locked for the constant speed test.
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During the constant speed test, the acceleration control unit shall be positioned to maintain a constant speed
between AA' and BB’ as specified in 8.3.1.2.

8.3.2 Vehicles of category L3 with PMR < 25

The only operating condition is a wide-open-throttle acceleration test. The general conditions specified in
8.3.1.1 shall apply. The initial test speed shall be as specified in 8.3.1.2. The test speed shall be reduced by
decrements of 10 % of the initial test speed, v, in case the exit speed vgg: exceeds 75 % of v,,,, or in case
the engine speed exceeds the rated engine speed, S, at BB'. The selected gear ratio shall be the lowest one
without exceeding the rated engine speed, S, during the test. The final test conditions are determined by the
lowest possible gear ratio at the highest possible test speed without exceeding 75 % of v, and the rated
enging-speed;S;at BB~

8.3.3| Vehicles of categories L4 and L5

8.3.311 General

The dnly operating condition is a wide-open-throttle acceleration test.
8.3.3]2 Automatic transmission

8.3.3]121 Approach speed
The vehicle shall approach AA' at a constant speed corresponding to the lower of the following speeds:
— §0 km/h;

— the vehicle speed corresponding to an engine speed equal to 75 % of S.

If thefe is a downshift to first gear during the test, the vehicle speed can be increased up to al maximum of
60 knp/h to avoid the downshift.

8.3.3/2.2 Gear ratio selection

The test shall be performed with the manual selector in the highest position. If an automatic downshift occurs
to the first gear ratio, it shall-be.excluded. If an automatic downshift occurs to the highest gear ratio minus 1 or
the hjghest gear ratio minus’2, the selector shall be placed in the highest position allowing the test to be
perfoimed without an automatic downshift.

If an [electronic transmission cannot be tested, a programme shall be established and used that prevents a
downghift to a gear not normal for urban driving.

8.3.33 Manual transmission

8.3.3.3.1  Approach speed
The vehicle shall approach AA’ at a constant speed corresponding to the lower of the following speeds:
— 50 km/h;

— the vehicle speed corresponding to an engine speed equal to 75 % of S.

8.3.3.3.2 Gear ratio selection

Vehicles fitted with a gearbox having not more than four gears shall be tested in second gear. If the engine
speed at BB' exceeds S, test in the next higher gear ratio.
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Vehicles fitted with five or more gears shall be tested in the following gears.

third gear.

gear and in third gear.

If the engine speed at the line BB' exceeds S, test only in third gear.

Vehicles fitted with an engine having a cylinder capacity not exceeding 175 cm? shall be tested only in

Vehicles fitted with an engine having a cylinder capacity exceeding 175 cm?3 shall be tested in second

8.3.3.4  Other automatic transmissions
Vehicles witi)ut a manual selector shall approach AA' at the various uniform speeds of 30 km/h, 40ckm
50 km/h, or at 75 % of v, if this value is lower.

8.4 Measurement readings and reported values

8.4.1 Gene

At least four
ratio.

ral

measurements for all test conditions shall be made on each side of the vehicle and for each

The maximum A-weighted sound pressure level indicated during each passage of the vehicle betwee

and BB’ (sesq

Figure 1) shall be mathematically rounded to the nearest first decimal place (e.g. XX,X

h and

gear

n AA’
.If a

sound peak ¢bviously out of character with the general sound pressure level is observed, that measur¢gment

shall be disc{

The first four
deletion of ng

rded.

jth valid consecutive measurement results for-any test condition, within 2,0 dB, allowing fi
n-valid results, shall be used for the calculation of the appropriate intermediate or final resu

The speed measurements at AA’ (vpp), BB' (vggi)@nd PP’ (vpp) shall be mathematically rounded 1
nearest first decimal place.
8.4.2 Data compilation
For a given|test condition, the results—of each side of the vehicle shall be averaged separately|

intermediate
place.

All further ca
value to be rq

8.4.3 Vehic

8.431 Ad

The accelera

Awot test —

where the nu

8.4.3.2

Calculate the

Lot rep =

16

result shall be the higher.value of the two averages mathematically rounded to the first de

ported as thédest result shall be the higher value of the two sides.
les of category L3 with PMR > 25

celeration

br the
t.

o the

The
cimal

culations to derive L 5, shall be done separately for the left and right vehicle side. The final

tion for further use is the average acceleration of the four runs:

114 (Aot test 1+ Yot test 2 + Gwot test 3 + Fwot test 4)

mbers in brackets symbolize the test runs ;.

Reported value and final results

reported value L for the wide-open-throttle test using the equation:

wot rep

Lot (i + 1)+ & Lwot i = Lwot (i + 1)]

(10)

(11)
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where £ is the gear ratio weighting factor.

Calculate the reported value L for the constant speed test using the equation:

crs rep

L L 1)+k[L _LCFS(i+1)] (12)

In the case of a single gear ratio test, the reported values are directly derived from the test result itself.

crsrep ~ “~ers (i + crs i

The equations used to determine the partial power factor, kp, are as follows:

a) in cases other than a single gear test, kp is calculated by

=1 = (ayrban ! 4wot ref) (13)

b) ifonly one gear was specified for the test, kp is given by

=1 - (ayrban / dwot test) (14)
c) in cases where a,q test 1S l€SS than a4,
The flnal result is calculated by combining Equation (11) for L, rep and Equation (12) for L rep
Durban = Lwot rep kP (Lwot rep Lers rep) (16)

8.4.4| Vehicles of category L3 with PMR < 25

The intermediate result in 8.4.2 shall be the final result:

8.4.5| Vehicles of categories L4 and L5
The final result shall be

a) the intermediate result in 8.4.2 in the case of vehicles tested in a single gear,
b) the arithmetic average of the-intermediate results for each gear in the case of vehicles tested in two gears,

c) the highest intermediate-result in the case of vehicles tested at multiple speeds.

8.5 |Measurement uncertainty

easurement procedure described in 8.4 is affected by several parameters (e.g. ISO 1p844 surface
textune variation; environmental conditions, measurement system uncertainty, etc.) that lead to variation in the

obtained easy dure given in
ISO/IEC Gwde 98-3 or by mterlaboratory comparlsons in accordance W|th ISO 5725 (parts1 to 6). Since
extensive inter- and intra-laboratory data were not yet available, the procedure given in ISO/IEC Guide 98-3
was followed to estimate the uncertainty associated with this part of ISO 362. The uncertainties given below
were based on existing statistical data, analysis of tolerances stated in this part of ISO 362 and engineering
judgement. The uncertainties so determined were grouped as follows:

a) variations expected within the same test laboratory and slight variations in ambient conditions found
within a single test series (run-to-run);

b) variations expected within the same test laboratory but with variation in ambient conditions and
equipment properties that can normally be expected during the year (day-to-day);
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c) variations between test laboratories where, apart from ambient conditions, equipment, staff and road
surface conditions will also be different (site-to-site).

If reported, the expanded uncertainty together with the corresponding coverage probability as defined in
ISO/IEC Guide 98-3 shall be given. Information on the determination of the expanded uncertainty is given in
Annex B.

NOTE Annex B gives a framework for analysis in accordance with ISO/IEC Guide 98-3, which can be used to
conduct future research on measurement uncertainty for this part of ISO 362.

The data given in Table 3 express the variability of results for vehicles of category L for a coverage probability
of 80 %. These data do not cover product variation.

[able 3 — Variability of measurement results for a coverage probability of 80 %

Run-to-run Day-to-day Site-to-site
dB dB dB
0,5 0,9 1,4

Until more specific knowledge is available, the data for site-to-site variability\might be used in test repqrts to
state the expanded measurement uncertainty for a coverage probability of-80,/%.

9 Testreport
The test repart shall include the following information:

a) reference to this part of ISO 362;

b) details of the test site, site orientation and weather conditions, including wind speed and air temperature,
wind dirgction, barometric pressure and humidity;

c) the type pf measuring equipment, including the windscreen,;

d) the A-wdighted sound pressure le\el typical of the background noise;

e) the identfication of the vehicle)its engine, its transmission system, including available transmission fatios,
size and type of tyres, tyre)pressure, tyre production type, power, test mass, power-to-mass ratip and
vehicle I¢ngth;

f) the trangmission g€ars or gear ratios used during the test;

g) the vehigle speed and engine speed at the beginning of the period of acceleration, and the location pf the
beginninp ©of the acceleration;

h) the vehicle speed (vpp, vgg:) @and engine speed (ngg:, npp) at PP’ and at end of the acceleration;
i) the method used for calculation of the acceleration;
i)  the auxiliary equipment of the vehicle, where appropriate, and its operating conditions;

k) all valid A-weighted sound pressure level values measured for each test, listed according to the side of
the vehicle and the direction of the vehicle movement on the test site.
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Technical background for development of vehicle noise test procedure

AA1

based on in-use operation in urban conditions

Introduction

This
proce
studidg

The g
contr
are d
aftern

A.2

hnnex provides technical background information on the development process of the vehi
dure derived from actual vehicle in-use data. This annex uses examples drawn from\the
s, but does not present the full in-use databases.

rocedure described in this part of ISO 362 represents a measure of the vehiclelnoise emis
llable by the vehicle manufacturer. Other — often significant — contributors_io the traffic n
utside the control of vehicle manufacturers. These items include road) surfaces, ftraffig

narket part control, in-use noise emission monitoring and effective enfercement mechanisms.

The need for a new test procedure

The
mea

throttle, in second and/or third gear. The entry speed 10'm prior to the microphone position is

resul
the m

resent procedure that supports regulation in most glebal markets is specified in ISO 3

cle noise test
actual in-use

sion which is
oise situation
regulations,

p

52:1998. The

rement is performed on a specified test surface (seg;ISO 10844). The vehicle drives wi

ng sound pressure level is the result of the single\gear test for 2nd or 3rd gear only, and t
easured sound pressure levels for the 2nd and 3rd gear test. With the support of this p

regulated limit has been strongly reduced (from 86 dB to 80 dB between 1980 and 1999 in the EL

Histo
existi
simul
optim|

The i
wide-|

ically, there has been recognition withinthe legislative community and the motorcycle ind
ng noise test procedure for motarcycles as specified in ISO 362:1998 is deficient, as it
hte typical motorcycle behaviour and is not sufficiently robust in terms of cycle-bypas
zation. (See References [8], {9]-[10], [11], [12], [13], [14], [15].)

h-use data show that the vast majority of real in-use motorcycle usage is partial throttle ope

operdgtion through the mathematical interpolation of a wide-open-throttle and steady state, consta

Such
the n
vehic
urbar

interpolation is neCessary since actual partial throttle acceleration presents control problem
ew noise test)procedure prescribes wide-open-throttle and constant speed test conditio)
e acceleration capability and vehicle and engine speed corresponding to typical motorc
areas. This' combination of repeatable and reproducible tests ensures consistency and eq

the entire spectrum of motorcycle types.

wide-open-
0 km/h. The

:Fe average of

focedure, the
).
ustry that the

is unable to
sing or sub-

ation and not

bpen-throttle operation. Therefore, the new noise test procedure is made to approximate partial throttle

nt speed test.
5. This is why
hs related to
cle usage in
uality across

A3

In-use data collection and analysis

The vehicle noise depends mainly on three vehicle parameters:

1

) vehicle speed;

2) vehicle acceleration (engine load);

3) engine speed n (for internal combustion engines only).
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Tyre/road noise is incorporated by its dependence on vehicle speed and vehicle acceleration and can be
neglected in case of category L vehicles. Two of the three parameters, vehicle speed and vehicle acceleration,
describe driving behaviour. The vehicle parameters depend on the driver's commands (input), but also on the
vehicle performance and the traffic environment.

The third condition, engine speed, is an additional parameter which results from vehicle acceleration and
vehicle speed. Thus, the urban traffic study has to identify the independent parameters of

a) vehicle speed, and

b) vehicle acceleration.

In order to oltain this information, a study of actual urban driving has been performed, which started with the
collection of |motorcycle in-use data in terms of vehicle and engine speed. The in-use data used, f¢r the
development|of the Worldwide Motorcycle Exhaust Emission Test Cycle (WMTC) under the auspices pf the
UN’s Econonpic Commission for Europe was complemented with additional data collected spécifically fpr the
purpose of dg¢veloping a new noise test procedure.

In-use data wWas collected in locations throughout Europe, Asia and the US with the following particulars:
— 43 vehicles (11 in Europe; 5 in the US; 27 in Asia);

— 490 trips
— 10 706 driving modules;

— 22 210 km driving distance.

To ensure pptimum consistency with the WMTC development process, the same driving module
characterizat|on criteria were used as shown in Table A.1:

Table A.1 — Characterization criteria for driving modules

Allocation of driving

Part 1 0'km/h to 60 km/h > 80 %
90+ km/h =0 %

Vmax < 80 km/h

Additionally: length of sequence > 1 m

Part 2 0 km/h to 60 km/h < 70 %
60 km/h to 90 km/h > 30%
90+ km/h < 50 %
Vmax < 110 km/h

Part 3 0 km/h to 60 km/h < 20 %
90+ km/h > 50 %
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The aim has been to develop a new noise test procedure that replicates the typical motorcycle operating
conditions where motorcycles are in closest proximity to the greater part of the population most of the time.
This resulted in the decision to focus on the Part1 driving modules for further analysis. Applying the
characterization criteria in Table A.1, 5 978 driving modules representing 3 965 km of driving distance were
identified as belonging to Part 1.

Analysis of these modules resulted in the following median vehicle speeds:

40 km/h for PMR < 50

50 km/h for PMR > 50

Thes¢ median vehicle speeds defined the following vehicle speed windows:
0 km/h + 5 km/h for PMR < 50
H40 km/h + 5 km/h for PMR > 50
Within these windows, the in-use data was analyzed in terms of engine speed-ratio, (n/S)g5, and urban traffic
accelpration, a4, as a function of power-to-mass ratio as shown in Figures-A.1 and A.2.
(1/8)gs
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Figure A.1 — Regression curve (n/S)g5 = f(PMR)
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A.4 Determination of wide-open-throttle.acceleration

The relationg

relationship hetween vehicle acceleration and: power-to-mass ratio. This allows making the new nois

procedure in
including thof

Aurban
3
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Figure A.2 — Regression curve g4, = f(PMR)

hip that exists between engine speed ratio and power-to-mass ratio was used to estab

Jependent of engine speed-so that it can be applied to all types of propulsion technolog
be not relying on an internal;combustion engine.

ish a
b test
es —

To this end, fest track measureménts were performed on 36 motorcycles with wide-open-throttle acceleration.

This involved
accelerations
given PMR b

The interpold
statistical val

the use of gears’i;and (i + 1) in the case of manual transmission motorcycles, which reg
Aot ; @Nd aygy . 1) and vehicle speeds v, g, ; and v,q). ;i + 1) at the engine speed f
elow and ahovethe applicable test speed, viq4, respecting.

tion faetor, k,, between gears i and (i + 1) was then calculated as shown below, usin
e of (#1/S)gs:

sult in
br the

g the

Ky = [ViuiS)es G+ 1)~ Vtestl T LV (nis)es G+ 1)~ V(uiS)es 1

Finally, the w

ide-open-throttle acceleration q,,q; 5 Was calculated:

Awot50 = Awot (i +1) + kn [Awot i — Qwot (i +1)]

Regression analysis for all values of a5 results in a,. s @ a function of power-to-mass ratio as

represented i

22

n Figure A.3.
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awotref  reference acceleration for the wide-open-throttle test

Figure A.3 — Regression.curve a,,q; of = f(PMR)

A.5 Determination of L,
The Vehicle noise emission, L, for partial power is simulated by the combination of two test|results using
the Hypothesis that for one vehicle speed and one engine speed, the vehicle sound pregsure level is
propdrtional to the engine torque:

— the wide-open-throttle test-in_which the vehicle acceleration reaches the a,,; s acceleratipn and emits
ne measured level of noise; L

—

wot rep;

— the constant speed-test with the vehicle emitting the measured level of noise, L rgp-

The final result is given by the weighted average of these two results:

N

L

urban ~ Lwot rep kP(Lwot rep ~ *~crs rep)

The wide-open-throttle acceleration, a1 e, iS simulated by the combination of the a nd a

accelerations corresponding to the two i and (i + 1) gears with

wot i & wot (i + 1)

Awot (i + 1) < %wot ref < 4wot i and

kyy = [awot ref — awot (i+ 1)] I awot i = Gwot (i+ 1)]
where £, is defined as the interpolation factor between the i and (i + 1) gears.
The wide-open-throttle level of noise, L ep, OF constant speed level of noise, L o, Of @ vehicle is a
combination of the measured level of noise for the i and (i + 1) gears at wide-open-throttle and at constant

speed, using the hypothesis that noise is proportional to engine speed if vehicle speed and engine load are
constant.

Lot rep = Lwot (i + 1)+ knlLwot i = Lwot (i + 1)]
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Lers rep = Lers (4 1) + KulLers i = Lers (i + 1))

Noise frequency spectrum analysis was used to show that the noise test procedure prescribed in
ISO 362:1998 results in noise emission patterns that are significantly different from what the in-use data
presents as real-world motorcycle operation (i.e. predominantly partial throttle acceleration). Noise frequency
spectrum analysis applied to exhaust, air intake and tyre noise was used to prove that the noise test
procedure, combining wide-open-throttle acceleration with constant speed tests, correctly simulates actual
partial throttle acceleration noise emissions. These findings substantiate earlier claims related to the
usefulness of the new noise test in identifying the noise sources that are most relevant in an urban and
conurban context. As a consequence, it can also be argued that noise limits defined on the basis of the new
test procedure should be more effective in reducing the noise impact of motorcycles.
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Measurement uncertainty — Framework for analysis according to

ISO/IEC Guide 98-3

General

The

easurement procedure is affected by several factors causing disturbance that lead to\vg

riation in the

resulfjng level observed for the same subject. The source and nature of these perturbatjons are not

completely known and sometimes affect the end result in a non-predictable way. The accept

expr

ISO/IEC Guide 98-3. This format incorporates an uncertainty budget, in which @llithe variou

unce
Unce

<

< < ~ <

D D

00T O

—

(&

The
does
The
SCOpS

The |

sion of uncertainties generally associated with methods of measurement is th

ainty are identified and quantified, and from which the combined standard‘dncertainty can

ariations in local environmental conditions that.affect the characteristics of the source;

hgine performance (air pressure, air density, humidity, air temperature);
[fect of environmental conditions that influence the sound production of the propulsior
ressure, air density, humiditys.air temperature) and the roiling noise (tyre and road surface
Limid surfaces);

st site properties (test\surface texture and absorption, surface gradient).

ncertainty determined according to 8.5 represents the uncertainty associated with this part

ariations in\the urban sound pressure level of identical units of a production process ar
of this part of ISO 362.

ncértainty effects may be grouped in the three areas composed of the following sources (s€

ed format for
at given in
s sources of
be obtained.

hAsurement of

tainties are due to the following factors:

ariations in measurement devices, such as sound level meters,\calibrators and spe¢d-measuring
evices;

priations in local environmental conditions that affect sound“propagation at the time of me

irbans

briations in vehicle speed and in vehicle position duting the pass-by run;

ffect of environmental conditions that influence the mechanical characteristics of the sgurce, mainly

system (air
temperature,

pf 1ISO 362. It

not cover the uncertainty associated with the variation in the production processes of the anufacturer.

b outside the

e 8.5):

a)

uncertainty due to changes in vehicle operation within consecutive runs, small changes in weather

conditions, small changes in background noise levels, and measurement system uncertainty: referred to
as run-to-run variations;

uncertainty due to changes in weather conditions throughout the year, changing properties of a test

surface over time, changes in measurement system performance over longer periods, and changes in the
vehicle operation: referred to as day-to-day variations;

c)

vehicle operation: referred to as site-to-site variations.

uncertainty due to different test site locations, measurement systems, road surface characteristics and

The site-to-site variation comprises uncertainty sources from a), b) and c¢). The day-to-day variation comprises
uncertainty sources from a) and b).
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B.2 Expression for the calculation of sound pressure levels of vehicles in urban

operation

The general expression for the calculation of the urban-operation sound pressure level, L ., is given by the
following equation:

Lurban = Lwot rep — kP(Lwot rep Lcrs rep) + 51 + 52 + 53"' 54 + 55 + 56 + 57

where

L

wot rep

is the A-weighted sound pressure level from wide-open-throttle tests;

(B.1)

Lers rep

5

NOTE 1 Th
the state of kn

there are othels.

NOTE2 Th
considered to
determining a

is the A-weighted sound pressure level from constant speed tests, if applicable;
is the partial power factor, if applicable;
is an input quantity to allow for any uncertainty in the measurement system;

is an input quantity to allow for any uncertainty in the environmental cenditions that affect
propagation from the source at the time of measurement;

is an input quantity to allow for any uncertainty in the vehicle spéed and position;

is an input quantity to allow for any uncertainty in the local environmental conditions that
characteristics of the source;

is an input quantity to allow for any uncertainty inxthe effect of environmental conditions ¢
mechanical characteristics of the power unit;

is an input quantity to allow for any uncertainty in the effect of environmental conditions ¢
sound production of the propulsion system-and the tyre/road noise;

is an input quantity to allow for @ny" uncertainty in the effect of test site properties, pri
related to road surface characteristics.

owledge at the time when this part of ISO 362 was being prepared, but further research could revej

e estimated values~of the delta functions may be principally positive or negative although thg
be zero for the given measurement (see Table B.1). Their uncertainties are not additive for the purp
measurement.result.

sound

affect

n the

n the

marily

e inputs included in Equation.(B.1) to allow for uncertainties are those thought to be applicable accordling to

al that

y are
pse of
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Table B.1 — Uncertainty budget for determination of urban sound pressure level

Quantity Estimate Stanqard P_rok?abil_ity Sen_si_tivity Un_cert_ainty
uncertainty, u; distribution coefficient, ¢; contribution, u;¢;
dB dB dB
Lot rep Lot rep 1
kp kp Lot rep — Lers rep
Lwofrep —Lersrep | Lwotrep — Lers rep kp
5 0 1
& 0 1
5 0 1
64 0 1
S5 0 1
% 0 1
&7 0 1

From|the individual uncertainty contributions, u,c;, the combined standard uncertainty, », can be calculated
according to the rules of ISO/IEC Guide 98-3, taking intgraccount potential correlations between|various input

quantities.

NOTE

The uncertainty evaluation described represents a framework that provides useful information fo users of this

part of ISO 362. This information represents the state) of technical information at this time. Further work is necessary to

provide uncertainty information on all terms in Equation (B.1) and all interactions between such terms.

B.4 [Expanded uncertainty of measurement

The ¢xpanded uncertainty, Ui _is calculated by multiplying the combined standard uncertainty, «, with the
apprdpriate coverage factor{for'the chosen coverage probability as described in ISO/IEC Guide 9B-3.
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