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A. STATEMENT OF TECHNICAL RATIONALE AND JUSTIFICATION
1. Technicd and economic feaghility

The motorcycle industry is becoming more of a global industry, with companies sdlling their

product in many different countries. The Contracting Parties to the 1998 Agreement have all
determined that work should be undertaken to addr ess emissions from motor cyclesasaway to
help improve air quality in their countries. Thefirst step in thisprocesswill be establishing the
certification procedure for motorcycle exhaust-emissons in a harmonized global technical

regulation (gtr). The bassisthe harmonized test procedure, developed by the GRPE informal
wor king group on the Wor ldwide Har monized M otor cycle Emissions Cer tification Procedur e (the
WMTC informal group).

A full report of thework of thenformal group, itsddiberationsand conclusonsisprovided inthe
group'sTechnical Report (TRANS/WP.29/2005/55). Thegeneral principlesguidingthiswork are
set out in thiscomprehensivetechnical report. Thetest procedurewasdeveloped sothat it would
be:

- representative of world-wide on-road vehicle operation,

- able to providethe highest possible level of efficiency in controlling on-road emissions,

- corresponding to state-of-the-art testing, sampling and measur ement technology,

- applicable in practice to existing and foreseeable future exhaust emissions abatement
technologies,

- capable of providing a reliable ranking of exhaust emission levels from different engine
types,

- consistent with the development of appropriate emission factors, and

- inclusive of adequate cycle-bypass prevention provisions.

2. Procedur al Backaground

Thework on the gtr started in May 2000 with the establishment of the WM TC Informal group.
At the GRPE forty-fifth session in January 2003, a formal proposal by Germany for the
establishment of a gtr was approved for presentation to the Executive Committee for the 1998
Agreement (AC.3). At itssession on 13 November 2003, the proposal from Germany was also
approved asagtr project by AC.3.

Thedraft text of thegtr without limit values, was approved by GRPE in January 2005, subject to
final decisons concerning the format of thetext by AC.3. Thefinal text of the gtr without limit
valuesis presented below, in Part B of this document.

3. Existing Regulations, Directives, and | nter national Voluntary Standards

Though there are no regulations currently contained in the Compendium of Candidates, the
following regulations contain relevant applications of exhaust-emissions requirements for
motor cycles which are available for technical referencein developing a new gtr:
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UNECE Regulation No. 40, 01 series of amendments:
Uniform provisons concerning the approval of motorcycles equipped with a postive-ignition
enginewith regard to the emission of gaseous pollutants by the engine

EU:
Directive 2002/51/EC amending directive 97/24/EC: The reduction of the level of pollutant
emissions from two-and three-wheeled motor vehicles

Japanese Requlation Trias:
Road vehicle Act, Article 41 " Systems and Devices of Motor Vehicles'
Safety Regulationsfor Road Vehicles, Article 31" Emission Control Devices'

United States of Americaregulation:
US-FTP Subpart F, Emission Regulationsfor 1978 and L ater New Motor cycles

| SO standards:

I SO 11486 (Motor cycles - Chassis dynamometer setting method)
| SO 6460 (gas sampling)

I SO 7860 (fuel consumption)

Most of these regulations have been in existence for many years and the methods of

measurement vary significantly. Thetechnical expertswerefamiliar with theserequirementsand
discussed them in their working sessions. The Informal group therefore considered that to be
ableto determine a vehicle' sreal impact on the environment, in terms of its exhaust emissions
and fuel consumption, thetest procedure and consequently the gtr needed to represent modern,
real-world vehicle operation.

Consequently, the proposed regulation is based on new resear ch into the worldwide pattern of
real motor cycle use.

4. Discussion of | ssues Addressed by the gtr

The issues addressed by the test procedure development group are discussed in detail in the
referenced technical report. The process used to develop thisgtr can be broken down into four

basic steps. Firgt, the bass of the cycle development was the collection and analysis of driving
behaviour data and statistical information about motor cycle use for the different regions of the
world. Thesedata had to include all relevant real life vehicle operations and built the basisfor

the cycle development. In a second step the in-use driving behaviour data were combined with

the statistics on vehicle use in order to create a reference database that is representative for

wor ldwide motor cycledriving behaviour. Thiswasachieved using a classification matrix for the
most important influencing parameters. In thefinal classification matrix three different regions
(Europe, Japan, United States of America), three different vehicle classes and three different
road categorieswereincluded.

The next step was to compact this reference cycle into a test cycle of the desired length. A
computer sear ch programmethen selected anumber of modules (speed/time sequencesbetween
two stops) to represent by approximation this length. The satistical characteristics of
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thisnumber of modulesarethen compared to those of the database. The comparison isdoneon
the basis of the chi-squared method, an accepted statistical criterion.

Finally, a firg draft of the World-wide Motorcycle Test Cycle (WM TC) was produced. It was
foreseen that this first draft needed to be modified on the basis of an evaluation concerning
driveability and practical points concerning the measurement procedure. Sincethisprocessis
iterative by nature, several adaptation roundsincluding the driveability testswere carried out.

In each of these steps, specific technical issues were raised, discussed, and resolved. The

technical report describesthisinformation. Additionally, other issuesaddressed in thisgtr are
identified below.

(@ Applicability

The Informal group followed the agreed terms of reference and has prepared a gtr for
motor cycles.

(b) Definitions

Thedefinitionsused in thisgtr aretaken from thedraft Common definitionsof vehicle categories,
masses and dimensions (SR.1) .

(0 General Requirements

Theproposed regulation isbased on new resear ch into thewor ldwide pattern of real motor cycle
use on a variety of road types. Theweighting factors, both for creating thetest cyclesand for

calculating the overall emission results from the several cycle parts, were calculated from the
widest possible worldwide statistical basis. The classification of vehicles reflects the general

categories of useand real world driving behaviour.

Thegtr contains:

1. amain cyclein three parts, which is applied to three different categories of motorcycle

according to their typical use

an alternative cycle, which isto be used by low-powered motor cycles

3. agspecific gear shift procedure

4. thegeneral laboratory conditions, which have been brought up to date by an expert 1SO
committee, so that they are compatible with the latest technologies

N

Thequestion of har monized off-cycle emissionsrequirementswill be considered and appropriate
measures introduced in due cour se.

(d) Performance Reguirements

Asafirst step, thegtr isbeing presented without limit values. In thisway thetest procedurecan
be given a legal status which also requires the Contracting Parties to start the process of
implementing it in their national law.
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When implementing thetest procedur e contained in thisgtr aspart of their national legidation or

regulation, Contracting Parties areinvited to use limit valueswhich represent at least the same
level of severity astheir existing regulations, pending the development of har monized limit values
by AC.3under the 1998 Agreement of theWorld Forum for Har monization of Vehicle Regulations
(WP.29).

The performance levelsto be achieved in the gtr will ther efore be discussed on the basis of the
most recently agreed legidation in the Contracting Parties, asrequired by the 1998 Agreement.

The Informal group will continue itswork on:

1. thedevelopment of thealter native cyclefor low-powered motor cycles, to take account of
motorcycles used outside Europe, Japan and the USA, the sources of the original
database

2. thecompar ative database of resultsfrom thedifferent test procedures, which will act asa
major input for thediscussion of limit valuesthat arecompatibleto existing limit valuesin
different regions/countries.

5. Reqgulatory | mpact and Economic Effectiveness

@ Anticipated benefits

Increasingly, motor cycles are vehicleswhich are prepared for theworld market. Tothe extent
that manufacturers are preparing substantially different models in order to meet different

emission regulations and methods of measuring CO, / fuel consumption, testing costsand other

production valuesareincreased. It would be moreeconomically efficient to have manufacturers
using a similar test procedure worldwide wherever possible. It is anticipated that the test

procedurein thisgtr will providea common test programmefor manufacturerstousein countries
wor l[dwide and thus reducethe amount of resour ces utilized to test motorcycles. These savings
will accruenot only tothemanufacturer, but moreimportantly, totheconsumer aswell. However,
developing atest procedurejust to addressthe economic question does not completely addr ess
themandate given when work on thisgtr wasfirst started. Thetest proceduremust alsoimprove
the state of testing motor cycles, and better reflect how motor cycles are used today.

Compar ed to the measur ement methodsdefined in existing legidation of the Contracting Parties,
the method defined in this gtr is much more representative of global motorcycle in-usedriving
behaviour and more dynamic. Some of the present testing requirementsare over twenty years
old and do not reflect current road traffic conditions or the way users operate motorcycles in
these conditions. Thus, the gtr includes improved testing requirements with respect to the
following parameters.

- Maximum test cycle speed,

- Vehicle acceleration, in transient modes of oper ation

- Gear shift prescriptions,

- Cold gtart consideration.
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Asa consequence, it can beexpected that theapplication of thisgtr for emissonslimitation within
the certification procedure will result in a higher severity and higher correlation with in-use

emissions.

(b) Potential cost effectiveness

Specific cost effectiveness values for this gtr have not been calculated. The decision by the
Executive Committee of the 1998 Agreement to moveforward with thisgtr without limit valuesis
the key reason why this analysis has not been completed. This agreement has been made
knowingthat specific cost effectivenessvaluesarenot immediately available. However, it isfully
expected that this information will be developed, generally in response to the adoption of this
regulation in national requirementsand alsoin support of developing harmonized limit valuesfor
the next step in thisgtr's development. For example, each Contracting Party adopting this gtr

into its national regulations will be expected to determine the appropriate level of stringency
associated with using these new test procedur es, with these new valuesbeing at least asstringent
ascompar ableexisting requirements. Also, experiencewill begained by themotor cycleindustry
as to any costs and costs savings associated with using this test procedure. This cost and

emissionsperformancedata can then beanalyzed aspart of thenext step in thisgtr development
to determinethe cost effectivenessvaluesof thetest procedur esbeing adopted today along with
new harmonized limit values. Whilethereareno calculated cost per ton valueshere, thebelief of
the technical group isthat there are clear benefits associated with thisregulation.
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TEXT OF THE REGULATION

Purpose

This globd technicd regulation provides a worldwide-hamonized method for the
determination of thelevelsof gaseous pollutant emissions, the emissons of carbon dioxideand
thefuel consumption of two-whed motor vehiclesthat are representativefor red world vehide
operation.

The results can build the basis for the limitation of gaseous pollutants and carbon dioxide and

for the fud consumption indicated by the manufacturer within regiond type gpprovd
procedures.

Scope

Thisregulation appliesto the emission of gaseous pollutants and carbon dioxide emissonsand
fud consumption of two-wheded motorcycles with an engine cylinder capacity
exceeding 50 cm?3 or a maximum design speed exceeding 50 km/h.

Ddfinitions

For the purposes of this regulation,

"Vehicle type" means a category of two-wheded motor vehicles that do not differ in the
following essentid respects as.

" Equivalent inertia" determined in relation to the massin running or der asprescribedin
paragraph 3.3, to thisregulation, and

" Engine and vehicle characteristics” : Subject to the provisons of paragraph 6.2.1,
the engine and vehicle characteristics as defined in Annex 4 to this regulation.

"Unladen mass' (my) meansthe nominal mass of a complete vehicle as determined
by the following criteria:

Mass of the vehicle with bodywork and all factory fitted equipment, electrical and
auxiliary equipment for normal operation of vehicle, including liquids, tools, fire
extinguisher, standard spare parts, chocks and spare whed, if fitted.

The fuel tank shall befilled to at least 90 per cent of rated capacity and the other
liquid containing systems (except thosefor used water) to 100 per cent of the capacity
specified by the manufacturer

"Massin running order” (m.¢) meansthenominal massof avehicleasdetermined by
thefollowing criteria:
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3.4.

3.5.

3.6.

3.7.

3.8.

Note 1

6.1.

Sum of unladen vehicle mass and driver’s mass. The driver’s mass is applied in
accordance with paragraph 3.4. beow.

" Driver mass' meansthe nominal mass of a driver that shall be 75 kg (subdivided
into 68 kg occupant mass at the seat and 7 kg luggage massin accor dancewith 1 SO
standar d 2416-1992)

" Gaseouspollutants” meanscarbon monoxide (CO), oxidesof nitrogen expressed interms
of nitrogen dioxide (NO,) equivaence, and hydrocarbons (HC), assuming aratio of:
CyHy g5 for petral,
CiH1ss for died fud.

" CO, emissions"” means carbon dioxide.

" Fud consumption” meansthe amount of fuel consumed, calculated by the carbon baance
method.

" Maximum vehicle speed’ (Vma) iSthe maximum speed of the vehicle as declared by the
manufacturer, measured in accordance with European Union (EU) Directive 95/1/EC (on the
maximum design speed, maximum torque and maximum net engine power of two- or three-
whed motor vehicles).

The symbolsused in thisregulation are summarized in Annex 1.

Generd reguirements

The components ligble to affect the emission of gaseous pollutants, carbon dioxide emissons
and fuel consumption shal be so designed, constructed and assembled asto enablethevehicle
innorma use, despitethevibration to which it may be subjected, to comply with the provisions
of this regulation.

Performance requirements

When implementing the test procedure contained in thisgtr aspart of their national
legidation, Contracting Partiesar einvited to uselimit valueswhich represent at least
the same leve of severity astheir existing regulations; pending the development of
harmonized limit values, by the Administrative Committee (AC.3) of the 1998
Agreement, for inclusion in thegtr at a later date.

Tes conditions

Test room and soak area
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Test room

The test room with the chassis dynamometer and the gas sample collection device,
shall have atemperatureof 298K +5K (25 °C +£5 °C). Theroom temperatureshall
be measur ed twicein thevicinity of vehiclecooling blower (fan), both beforeand after
the Typel test.

Soak area

Thesoak areashall haveatemperatureof 298K + 5K (25 °C £5 °C) and beableto
park the test vehicle (motorcycle) to be preconditioned in accordance with
paragraph 7.2.4.

Tedt vehicle (motor cycle)
Generd

The test vehicle shall conform in dl its components with the production series, or, if the
motorcyde is different from the production series, afull description shdl be given in the test
report. 1n selecting the test vehicle, the manufacturer and test authority shall agree
which motor cycle test model isrepresentative for areated family of vehicles.

Run-in

The motorcycle must be presented in good mechanica condition. It must have beenrunin
and driven at least 1,000 km before the test. The engine, transmission and motorcycle shal
be properly run-in, in accordance with the manufacturer’ s requirements.

Adjustments

The motorcycleshall be adjusted in accordance with the manufacturer’ srequirements, e.g. the
viscogty of the ails, or, if the motorcycle is different from the production series, a full
description shdl be given in the test report.

Test mass and load digtribution

The total test mass including the masses of the rider and the instruments shdl be measured
before the beginning of thetests. The didtribution of theload between thewhedsshdl bein
conformity with the manufacturer’ sindructions.

Tyres

Thetyresshal be of atype specified asorigina equipment by the vehiclemanufacturer. The
tyre pressures shall be adjusted to the specifications of the manufacturer or to those where the
speed of the motorcycle during the road test and the motorcycle Speed obtained on the chassis
dynamometer are equalized. The tyre pressure shal beindicated in the test report.
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6.3. Vehicle dassficaion
Figure 6-1 gives an overview of the vehicle classfication in terms of engine capacity and
maximum vehicdle speed.  The numerical values of the engine capacity and maximum
vehicle speed shall not be rounded up or down.

6.3.1. Class1
Vehicles that fulfil the following specifications belong to class 1:
Engine capacity = 50 cm?® and 50 km/h < Ve = 60 kmvh subclass 1-1,

50 cm? < engine capacity < 150 cm? and Vimax < 50 km/h subclass 1-2,

Engine capacity < 150 cm?® and 50 kmv/h = Vi < 100 km/h, but not
including subcdlass 1-1 subclass 1-3.

6.3.2. Class2
Vehicdles tha fulfil the following specifications belong to class 2:

Engine capacity < 150 cmB and 100 km/h = vy < 115 knmvh or
Engine capacity =150 cm? and Vi < 115 kmv/h subclass 2-1,

115 kmvh = Vi < 130 kmvh subclass 2-2.
6.3.3. Class3

Vehicles that fulfil the following specifications belong to class 3:

130 = Vinax < 140 km/h subclass 3-1,

Vimax = 140 km/h subclass 3-2.
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Figure 6-1: vehicdle classfication
Specification of the reference fud

The appropriate referencefuesasdefined in Annex 10 to Regulation No. 83 must be used for
testing. For the purpose of calculation mentioned in paragraph 8.1.1.5., for petrol and diesdl
fudl thedengty measured a 15 °Cwill beused. The technica dataof the referencefuel to be
used for testing vehicles are specified in Annex 2.

Theuseof one standar dized Refer ence Fuel hasalwaysbeen considered up tonow as
an ideal condition for ensuringthereproducibility of regulatory emission testing, and
Contracting Parties are encouraged to use such fud in their compliance testing.

However, until performancerequirements(i.e. limit values) havebeen introduced into
thisgtr, Chinaisallowed to defineadifferent referencefue tothat specified in Annex
2 for itsnational legidation, to adressthe actual situation of market fuel for vehicles
inuse. Thereason for theuse of such adifferent referencefuel and the specification
of the parameters shall be reported to the Secretary-General of UN.

Typel tests
Rider
Therider shdl haveamass of 75 kg + 5 kg.

Test bench specifications and settings
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6.5.2.1.

6.5.2.2.

6.5.2.3.

6.5.2.4.

6.5.2.5.

6.5.2.5.1.

6.5.2.5.2.

6.5.2.5.3.

6.5.3.

6.5.3.1.

The dynamometer shal have asingleroller with adiameter of at least 0.400 m.

The dynamometer shal be equipped with a roller revolution counter for measuring actua
distance travelled.

Flywheds of dynamometer or other means shal be used to smulate the inertia specified in
paragraph 7.2.2.

The dynamometer rollers shall be clean, dry and free from anything, which might
causethetyreto dip.

Cooaling fan specifications as follows:

Throughout the test, a variable speed cooling blower (fan) shal be positioned in front of the
motorcycle, S0 as to direct the cooling air to the motorcycle in amanner, which Smulates
actua operating conditions. Theblower speed shdl be such that, within the operating range of
10 to 50 kmv/h, the linear velocity of the air a the blower outlet is within £5 km/h of the
corresponding roller speed. At therangeof over 50 km/h, thelinear velocity of theair shall be
within £10 per cent. At roller speeds of less than 10 knvh, air velocity may be zero.

The above mentioned air velocity shall be determined as an averaged vaue of 9 messuring
points which arelocated at the centre of each rectangle dividing thewhole of the blower outlet
into 9 areas (dividing both of horizontal and verticad sdes of the blower outlet into 3 equa
parts). Each vaue a those 9 points shal be within 10 per cent of the averaged vaue of
themsalves.

The blower outlet shall have a cross section area of at least 0.4 nf and the bottom of the
blower outlet shdl be between 5 and 20 cm above floor level. The blower outlet shall be
perpendicular to the longitudina axis of the motorcycle between 30 and 45 cm in front of its
front whed. The device used to measure the linear velocity of the air shal be located at
between 0 and 20 cm from the air outlet.

Exhaust gas measurement system

The gas-collection device shdl be aclosed type devicethat can collect dl exhaust gasesat the
motorcycle exhaust outlet(s) on condition that it satisfies the backpressure condition of + 125
mm HO. An open syslem may be used aswdll if it isconfirmed thet all the exhaust gasesare
collected. The gas collection shdl be such that there is no condensation, which could

appreciably modify that nature of exhaust gases at the test temperature. The system of gas-
collection deviceis shown in Figure 6-2, for example.
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Figure 6-2: Equipment for sampling the gases and measuring their volume

A connecting tube between the device and the exhaust gas sampling system. Thistube, and
the device shall be made of stainlesssted, or of some other materia, which does not affect the
composition of the gases collected, and which withstands the temperature of these gases.

A heet exchanger cgpable of limiting the temperature variation of the diluted gasesin the pump
intake to = 5 °C throughout the test. This exchanger shdl be equipped with a preheating
system ableto bring the exchanger to its operating temperature (with the tolerance of + 5 °C)
before the test begins.

A positive displacement pump to draw in the diluted exhaust mixture. Thispump is equipped
with amotor having severd drictly controlled uniform speeds. The pump capacity shdl be
large enough to ensure the intake of the exhaust gases. A device using acriticd flow venture
(CFV) may aso be used.

A device(T) to allow continuousrecording of thetemper atur e of thediluted exhaust mixture
entering the pump.
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6.5.3.6.

6.5.3.7.

6.5.3.8.

6.5.3.9.

6.5.3.10.

6.5.3.10.1.

6.5.3.10.2.

6.5.3.11.

Note 3

Note 4

Z
S
®
o1

6.5.4.

6.5.4.1.

Two gauges, thefirgt to ensure the pressure depression of the dilute exhaust mixture entering
the pump, relative to amospheric pressure, the other © measure the dynamic pressure
varigion of the pogitive displacement pump.

A probe located near to, but outside the gas- collecting device, to collect, through apump, a
filter and aflow meter, samples of thedilution air stream, at congtant flow rates throughout the
test.

A sample probe pointed upstream into the dilute exhaust mixture flow, upsiream of the positive
displacement pump to collect, through a pump, afilter and aflow meter, samples of the dilute
exhaust mixture, at constant flow rates, throughout thetest. The minimum sampleflow retein
the two sampling devices described above and in paragraph 6.5.3.7. shdl be at least 150
litre/hour.

Three way valves on the sampling system described in par agraph 6.5.3.7. and paragraph
6.5.3.8. to direct the samples either to their respective bags or to the outside throughout the
test.

Gas-tight collection bags

For dilution ar and dilute exhaust mixture of sufficient capacity so as not to impede norma
sample flow and which will not change the nature of the pollutants concerned.

The bags shdl have an automatic sdlf-locking device and shal be easily and tightly fastened
ether to the sampling system or the anadysing system at the end of the test.

A revolution counter to count the revol utions of the positive displacement pump throughout the
test.

Good care shdl be taken on the connecting method and the materid or configuration of the
connecting parts because there is a possibility that each section (e.g. the adapter and the
coupler) of the sampling system becomes very hot. If the measurement cannot be performed
normally dueto heat-damages of the sampling system, an auxiliary cooling device may be used
aslong asthe exhaust gases are not affected.

Open type devices haverisks of incomplete gas collection and gaslegkage into thetest cdll. It
IS necessary to make sure there is no leskage throughout the sampling period.

If aconstant CV Sflow rateisused throughout the test cycle that includes|ow and high speeds
dlinone(i.e part 1, 2 and 3 cycles) specid attention should be paid because of higher risk of
water condensation in high speed range.

Driving schedules

Test cycles
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Test cycles (vehicle speed patterns), for the Type | test conssts of up to three partsthat
areshown in annex 5. Depending onthe vehicle class (see paragraph 6.3.) thefallowing test
cycle parts have to be run:

Class 1:

Subclasses 1-1 and 1-2: part 1, reduced speed in cold condition, followed by part
1 reduced speed in hot condition.

Subclass 1-3: pat 1 in cold condition, followed by part 1 in hot
condition.

Class 2:

Subclass 2-1: part 1 in cold condition, followed by part 2 reduced
speed in hot condition.

Subclass 2-2: pat 1 in cold condition, followed by part 2 in hot
condition.

Class 3:

Subclass 3-1: pat 1 in cold condition, followed by part 2 in hot
condition, followed by part 3 reduced speed in hot
condition.

Subclass 3-2: pat 1 in cold condition, followed by part 2 in hot
condition, followed by part 3 in hot condition.

Speed tolerances

The speed tolerance a any given time on the test cycle prescribed in paragraph 6.5.4.1. is
defined by upper and lower limits. The upper limitis3.2 km/h higher than the highest point on
the trace within 1 second of the giventime. Thelower limit is 3.2 knvh lower than the lowest
point on the trace within 1 second of the given time. Speed variations greater than the
tolerances (such as may occur during gear changes) are acceptable provided they occur for
less than 2 seconds on any occasion. Speeds lower than those prescribed are acceptable
provided the vehicle is operated a maximum available power during such occurrences.
Figure 6-3 shows the range of acceptable speed tolerances for typica points.

Apart from these exceptionsthe deviations of theroller speed from the set speed of the cycles
must meet the requirements described above. If not, the test results shdl not be used for the
further analysis and the run hasto be repesated.
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Figure 6-3: Driverstrace, alowable range
6.5.5. Gearshift precriptions
6.5.5.1.  Ted vehicles (motorcycles) with autometic transmission

6.5.5.1.1. Vehicles equipped with transfer cases, multiple sprockets, etc., shal be tested in the
manufacturer's recommended configuration for street or highway use.



6.5.5.1.2.

6.5.5.1.3.

6.5.5.1.4.

6.5.5.1.5.

6.5.5.2.

6.5.5.2.1.

6.5.5.2.1.1.

6.5.5.2.1.2.

TRANSWP.29/2004/68/Rev.1
page 17

All tests shdl be conducted with automatic transmissonsin "Drive" (highest gear). Autométic
clutch-torque converter transmissions may be shifted as manud transmissonsat the option of
the manufacturer.

Idle modes shdl be run with automatic transmissonsin "Drive" and the whedls braked.
Automatic tranamissons shd| shift automaticaly through the norma sequence of gears.

The decderation modes shdl be run in gear using brakes or throttle as necessary to maintain
the desired speed.

Test vehicles (motorcycles) with manud tranamisson
Step 1 — Cdculation of shift speeds

Upshift speeds(vi» » and vi» i+1) inkm/h during acceleration phasesshall be caculated using
the fallowing formulas.

Equation 6-1.
(Aé , (18 mP:75) , l‘il,
Ve, =€(0.5753 e 7 -01) (s- Nige) + NigeU
& ndv,
Equation 6-2:
¢ L9 mE275) 3 1
Vie i+l = §0-5753 e )" (S - Nigie) + nidleq' vy I=2tong-1

[ isthe gear number (= 2),

ng isthe total number of forward gears,

Pn isthe rated power in kW,

Mk isthe unladen massin kg,

Nae istheiding speed in min?,

S is the rated engine speed in min™,

ndv istheratio between engine speed in min and vehidle speed in kmvh in geer i.

Downshift speeds(Vi- i.1) in kmvh during cruise or decdleration phasesin gears 3(3 gear) to
ng shall be calculated using the following for mula:
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6.5.5.2.1.3.

6.5.5.2.2.

6.5.5.2.2.1.

6.5.5.2.2.2.

6.5.5.2.3.

Equation 6-3:
g 19 m:275) 3 1.
Viegi-1=5(0.5753" e )" (8- Nidie) + Nidleyy” = 1=310Ng
© 2 i-2
g I

At the downshift phase the gear lever shal be st to first gear but the clutch shdl be
disengaged, if:

- the vehicle speed drops below 10 km/h or

- the engine speed drops below nge+ 0.03" (S—Nge),

- engine roughness is evident,

- engine ddling isimminert.

Step 2 — Gear choice for each cycle sample

The gppropriate gear for each sample shal then be cal culated according to phaseindicatorsin
the tablesin Annex 5 for the cycle parts appropriate for the test vehicle asfollows:

Gear lever in neutral and clutch disengaged,;

The gear lever shdl be st to first gear and the clutch shall be disengaged, if the following
conditions are met:
- During stop phases,
- During cruise or deceleration phases, if:
the vehicle speed drops below 10 km/h or
the engine speed drops below nge+ 0.03 " (S—Na);

- Gear choice for acceleration phases:
Gear =6,if v> Vs 6,
Gear =5, ifV>V4? 5,
Gear =4, if v> Vs 4,
Gear = 3, ifV>V2? 3,
Gear = 2, if v>wvp, 2,
Gea':].,ifV:V]_? 2.

- Gear choice for deceleration or cruise phases:
Gear =6, if v> Vs 5,
Gear =5, ifV>V3? 4y
Gear =4,if v> Vo 3,
Gear = 3, ifV>V1? 2,
Gear=2,ifv=vyp».

Step 3 — Corrections according to additiond requirements
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6.5.5.2.3.1. The gear choice has then to be modified according to the following requirements:

(@ Nogearshift a atrandtion from an acceleration phaseto adece eration phase: keep the
gear that was used for the last second of the acceleration phase dso for the following
deceleration phase unless the speed drops below a downshift speed.

(b)  No upshifts during deceleration phases.

(6 No gearshift in cycle phases, where "no gearshift” isindicated.

(d) No downshift to first gear at a trangtion from a deceleration or a cruise phase to an
acceleration phasg, if "no use of 1. gear” isindicated.

() If agear isused for only one second, this gear shal dso be assigned to the following
second. Sinceit could happen that the modifications according to this criterion create
new phases where a gear is used for only one second, this modification step hasto be
goplied severd times.

6.5.5.2.3.2. To givethetest engineer moreflexibility and to assure driveghility, the use of lower gearsthan
cadculated with the routines above are permitted in any cycle phase.  Manufacturers
recommendations for gear use shdl be followed, if they do not lead to higher gears than
cdculated with the routines above.

6.5.5.2.3.3. Explanationsabout the gpproach and the gearshift strategy and acalculation examplearegiven
in Annex 13.

Note 6:  Thecalculation programmeto befound on the UN websiteat the URL below may be
used asan aid for thegear sdlection. If theoutput from the calculation programmeis
not suitablefor the model of motor cycle, the equations above shall be used as basis
for generating the appropriate gear change points.
http:/AMmw. unece.or g/tr angmain/wp29/wp29wgswp29gr pelwmtc.html

6.5.6. Dynamometer settings
A full description of the chassisdynamometer and insgruments shal be provided in accordance
with Annex 6. M easurements shal be made to the accuracies as specified in paragraph
6.5.7. The running resstanceforcefor the chass's dynamometer settings can be derived elther
from onroad coast down measurements or from arunning resistance table (see Annex 3).

6.5.6.1.  Chasss dynamometer setting derived from onroad coast down measurements

To usethisaternative on road cost down measurements have to be carried out as specified in
Annex 7.

6.5.6.1.1. Requirementsfor the equipment

Theingtrumentation for the gpeed and time measurement shall have the accuraci es as pecified
in paragraph 6.5.7.
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6.5.6.1.2.

6.5.6.1.2.1.

6.5.6.1.2.2.

6.5.6.2.

6.5.6.2.1.

Note 7

Inertia mass setting

Theequivaent inertiamassfor the chasssdynamometer shal betheflywhed equivaent inertia
mass, ¥ , closest to the actual mass of the motorcycle, mg. Theactua mass, my, is obtained

by adding the rotating mass of the front whed, my, to the total mass of the motorcycle, rider
and instruments measured during the road test. Alternatively, the equivaent inertiamass mjcan
be derived from Annex 3. The vaue of myf, in kilograms, may be measured or calculated as
appropriate, or may be estimated as 3 per cent of m.

If the actual mass my cannot be equaized to the flywhed equivaent inertiamass mj, to make
the target running resistance force F* equal to the running resistance force F (whichisto be
set to the chassis dynamometer), the corrected coast down time DTE may be adjusted in
accordance with the total mass ratio of the target coast down time DT g in the following
Ssequence;

1 2?2V Equation 6-4
?Troad = ﬁ(ma + mrl) F* q

2?2V Equation 6-5
E

1
?Te = %(mi + mrl)

Fe=F Equation 6-6
., m +m Equation 6-7
?TE = ?Troad ml + mrl d
a rl
with 0.95 < it M1 4 o5
ma + mrl
where:

my1 may bemeasured or calculated, in kilograms, asappropriate. Asan aternative, me1 may
be estimated as 4 per cent of m.

Running resistance force derived from a running resistance table

The chassis dynamometer can be sat by the use of the running resistance table instead of the
running res stance force obtained by the coast down method. 1nthistable method, the chassis
dynamometer shal be set by the massin running or der regardless of particular motorcycle
characterigtics.

Cares should be taken for the gpplication of this method to motorcycles having extraordinary
characterigtics.
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The flywhed equivaent inertia mass myj shdl be the equivaent inertia mass m specified in
Annex 3. The chasss dynamometer shdl be set by the rolling resstance of the front whed a
and the aero drag coefficient b as pecified in Annex 3.

The running resistance force on the chasss dynamometer F= shal be determined from the
following equetion:

Fe=F =a+b’v? Equation 6-8

The target running resistance force F~ shall be equal to the running resistance force obtained
from the running resistance table F, because the correction for the standard ambient

conditions is not necessary.
M easurement accuracies

Measurements have to be carried out using equipment that fulfil the accuracy requirements as
described in table 6-1 below:

Table 6-1: Required accuracy of measurements

Measurement Items At measured vadue Resolution
a) Running resstanceforce, F + 2 per cent -
b) Motorcycle speed (v1, Vo) + 1 per cent 0.2 kmv/h
c) Coast down speedintervd (2?v =v1 - vp) + 1 per cent 0.1 kmv/h
d) Coast down time (?1) + 0.5 per cent 0.01s
€) Totd motorcycle mass (Mg + Myig) + 0.5 per cent 1.0kg
f)  Wind speed + 10 per cent 0.1 m/s
g Winddirection - 5 deg.
h) Temperatures +1°C 1°C
i)  Barometric pressure - 0.2 kPa
j) Digance + 0.1per cent 1m
k) Time +0.1s 01s

Typell tests
Application

This requirement applies to dl test vehicles (motorcycles) powered by a positive-ignition
engine.
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6.6.2.

6.6.3.

6.6.4.

6.6.5.

7.1.

7.1.1.

7.1.1.1.

7.1.1.2.

7.11.2.1.

7.11.2.2.

Test fud

The fuel shal be the reference fud whose specifications are given in paragraph 6.4 to this
regulation.

Measured gaseous pollutant

The content by volume of carbon monoxide shall be measured immediately after the Typel
test.

Engine test speeds

Thetest hasto be carried out with the engine a norma idling speed and a "high idle’ speed.
High idle speed is defined by the manufacturer but it has to be higher than 2,000 min™.

Gear lever position

In the case of test vehicles (motorcycles) with manualy operated or semi-automatic shift
gearboxes, thetest shdl be carried out with the gear lever inthe"neutrd™ position and with the
cutchengaged. | nthecaseof test vehicles (motorcycl es) with automeatic- shift gearboxes, the
test shall be carried out with the gear selector in either the "zero" or the "park” pogtion.

Test procedures

Description of tests.

The test vehicle (motorcycle) shal be subjected, according to its category, to tests of two
types, | and 11, as specified below.

Type | test (verifying the average emisson of gaseous pollutants, CO, emissions and fud
consumption in a characterigtic driving cycle).

Thetest shal be carried out by the method described in paragraph 7.2. tothisregulation. The
gases shall be collected and analysed by the prescribed methods.

Number of tests

The number of tests shal be determined as shown in figure 7-1. R;; to R3 describe thefind
measurement results for the first (No.1) test to the third (No.3) test and the gaseous
pollutant, the carbon dioxide emission or fue consumption asdefined in paragraph 8.1.1.6. L
isthe limit value as defined in paragraph 5.

In each te<t, the mass of the carbon monoxide, the mass of the hydrocarbons, the mass of the
nitrogen oxides, the mass of carbon dioxide and the mass of the fuel, consumed during the test
shall be determined.
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Typell test (test of carbon monoxideat idling speed) and emissionsdatarequired for
roadwor thinesstesting.

The carbon monoxide content of the exhaust gases emitted shall be checked by atest withthe
engine a normal idling speed and a "high idle" speed (i.e. > 2.000 min™) carried out by the
method described in paragraph 7.3. to this regulation.
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First Test
yes
accepted
no
yes
no
Second Test
—» accepted
no
yes
no
Third Test
!
accepted

Haure 7-1: Flowchart for the number of Type tests
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Typel tests
Overview

The Type | test congsts of prescribed sequences of dynamometer preparation, fudling,
parking, and operating conditions.

Thetest is designed to determine hydrocarbon, carbon monoxide, oxides of nitrogen, carbon
dioxide mass emissons and fuel consumption while smulating red world operation. Thetest
congsts of engine dart-ups and motorcycle operation on a chass's dynamometer, through a
specified diving cycle. A proportiond part of the diluted exhaust emissons is collected
continuoudy for subsequent analyss, Llsing a congant volume (variable dilution) sampler
(CVS).

Except in cases of component mafunction or fallure, dl emisson control sysemsingtaled on
or incorporated in atested motorcycle shal be functioning during al procedures.

Background concentrations are measured for al speciesfor which emissons measuramantsae
made. For exhaust testing, this requires sampling and andlyss of the dilution ar.

Dynamometer settings and verification
Test vehicle (motorcycle) preparation

The manufacturer shdl provide additiond fittings and adapters, asrequired to accommodatea
fud drain a the lowest point possible in the tank(s) asingaled on the vehicle, and to provide
for exhaust sample collection.

The tyre pressures shdl be adjusted to the specifications of the manufacturer or to those at
which the speed of the motorcycle during the road test and the motorcycle speed obtained on
the chass's dynamometer are equdl.

The test vehide shdl be warmed up on the chassis dynamometer to the same condition as it
was during the road test.

Dynamometer preparation, if settings arederived from on-road coast down measur ements.
Befor e the test, the chassis dynamometer shall be gppropriately warmed up to the stabilized
frictiond force Ff. Theload on the chasss dynamometer Fg is, in view of its condruction,
composed of the totd friction loss Ff which isthe sum of the chasss dynamometer rotating
frictiond resstance, the tyre rolling resstance, the frictiona resistance of the rotating partsin
the driving system of the motorcycle and the braking force of the power absorbing unit (pau)
Fpaus @ shown in the following equetion:



TRANSWP.29/2004/68/Rev.1

page 26

71.2.2.2.1.

7.2.2.2.2.

71.2.2.2.3.

1.2.2.2.4.

Fe =F +F. Equation 7-1

The target running resistance force F* derived from paragraph 6.3 of Annex 7 shal be
reproduced on the chassis dynamometer in accordance with the motorcycle speed. Namely:

F(v,)=F(v,) Equation 7-2

The totd friction loss Ff on the chassis dynamometer shal be measured by the method in
paragraph 7.2.2.2.1. or paragraph 7.2.2.2.2.

Motoring by chasss dynamometer

This method gpplies only to chassis dynamometers cgpable of driving a motorcycle. The
motorcycle shall be driven by thechassisdynamometer steadily at the reference speed v with

the transmisson engaged and the clutch disengaged. The total friction loss F (Vo) at the
reference speed v is given by the chassis dynamometer force.

Coast down without absorption

Themethod of measuring the coast down timeisthe coast down method for the measurement
of thetotd friction loss Ff. The motorcycle coast down shdl be performed on the chasss

dynamometer by the procedure described in paragraph 5 of Annex 7 with zero chasss
dynamometer absorption, and the coast down time Dt;j corresponding to the reference speed

vo shdl be measured. The measurement shal be carried out at least three times, and the
mean coast down time 2t shall be calculated by the following equation:
Equation 7-3

21;

Qo5

t=1
n

i=1

Totd friction loss

The totdl friction loss F(vp) at the reference speed v is cal cul ated by the following eqution:

1 27 Equation 7-4
Fi (Vo)zﬁ(mi + mrl),)_tv draion

Caculation of power absorption unit force



7.2.2.25.

7.2.2.25.1.

71.2.2.2.5.2.

7.2.2.2.53.

TRANS/WP.29/2004/68/Rev.1
page 27

The force Fpau(v0) to be absorbed by the chassisdynamometer at the reference speed v is

caculated by subtracting F (vg) from the target running resistance force F* (v) asshownin
the following equetion

I:pau(VO ) = F*(Vo) - F (Vo) Equetion 7-5

Chassis dynamometer setting

Accordingtoitstype, thechasssdynamometer shal be set by one of the methods describedin
paragraphs 7.2.2.2.5.1. to 7.2.2.2.5.4. The chosen setting shall be applied to the pollutant
emissions measurements as well as to the CO, emisson measurements.

Chassis dynamometer with polygond function

In the case of a chassis dynamometer with polygond function, in which the absorption
characterigtics are determined by load values at severd speed points, at least three specified
Speeds, including the reference speed, shal be chosen as the setting points. At each setting
point, the chesss dynamometer shdl be set to the vaue Fpay(vj) obtained in

paragraph 7.2.2.2.4.
Chassis dynamometer with coefficient control
In the case of a chasss dynamometer with coefficient control, in which the absorption

characteristics are determined by given coefficients of a polynomia function, the vaue of
Fpaw(Vj) a each specified speed should be calculated by the procedurein paragraph 7.2.2.2.

Assuming the load characterigtics to be:
Foaulv)=a vZ+b"v +c Equation 7-6

where:
the coefficients a, b and ¢ shdl be determined by the polynomid regresson method.

The chassisdynamometer shal be set to the coefficients a, b and c obtained by the polynomia
regression method.

Chassis dynamometer with F~ polygond digital setter

In the case of achassisdynamometer with apolygona digital setter, whereacentra processor
unit (CPU) is incorporated in the system, F* is input directly, and Dtj, Ff and Fpgay are
automatically messured and calculated to set the chasss dynamometer to the target running
resstanceforce F* =f" +f", " v?2.
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7.2.2.2.54.

71.2.2.2.6.

7.2.2.2.6.1.

Inthiscase, severd pointsin successon aredirectly input digitaly from the dataset of F*j and
v}, the coast down is performed and the coast down time Dt j is measured. After the coast
down test has been repeated severa times, Fpgy is automaticaly caculated and set at
motorcycle speed intervals of 0.1 kmv/h, in the following sequence:

« ? : :
F*4F =i(mi N mrl)z. Vv Equation 7-7
3.6 ?t;
1 27V * Equation 7-8
Fi= s m +m) 220 F i
3.6 ?t;
Foau = F'- F Equation 7-9

Chassis dynamometer with * (), * o coefficient digital setter

In the case of a chasss dynamometer with a coefficient digita setter, where a CPU (centra
processor unit) is incorporated in the system, the target running resstance force

F'=f", +f , " v? isautomaticaly set on the chass's dynamometer.

In this case, the coefficients f “g and f *2 are directly input digitaly; the coast down is
performed and the coast down time Dtj ismeasured. Fpgyisautomaticaly calculated and set
at motorcycle speed intervals of 0.06 knvh, in the following sequence:

R ? ion 7-

F*+F :i(mi +mrl)2.v Equation 7-10
3.6 21;
2?v x Equation 7-11
Fr = ﬁ(mi +mr1)—,)t - F a
. H |

Foas =F - Ft Equation 7-12
Dynamometer settings verification
Verificaion test

Immediady after the initid setting, the coast down time Dtg on the chass's dynamometer
corresponding to the reference speed (vp), shall be measured by the same procedure asin

paragraph 5 of Annex 7. The measurement shdl be carried out at |east three times, and the
mean coast down time Dtg shdl be cdculated from theresults. The set running resstance

force at the reference speed, FE(vp) on thechasssdynamometer isca culated by thefollowing
equation:

2?2V Equation 7-13
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Cdculation of setting error

The stting error e is caculated by the following equation:

Folv)- F'(v Equation 7-14
JFelo) )]
F'(vo)

The chasss dynamometer shall be readjusted if the setting error does not satisfy thefollowing
criteria:

e =2 per cent for vo = 50 km/h

e = 3 per cent for 30 km/h=vg < 50 km/h

e =10 per cent for vo < 30 km/h

The procedure in paragraphs 7.2.2.2.6.1. to 7.2.2.2.6.2. shall be repested until the setting
error satifiesthecriteria. The chasssdynamometer setting and the observed errorsshall be
recorded. The examples of the record forms are givenin Annex 9.

Dynamometer preparation, if settings are derived from arunning resistance table
The specified speed for the chasss dynamometer

The running resistance on the chasss dynamometer shall be verified at the specified speed v.
At least four specified speeds should be verified. The range of specified speed points (the
interval between the maximum and minimum points) shal extend either side of the reference
speed or the reference speed range, if thereis more than one reference speed, by at least Dv,
as defined in paragraph 4. of Annex 7. The specified speed points, including the reference
speed paint(s), shall be no greater than 20 km/h gpart and the interval of specified speeds
should be the same.

Verification of chassis dynamometer

Immediately after the initia setting, the coast down time on the chasss dynamometer
corresponding to the specified speed shall be measured. The motorcycle shdl notbe sstupon
the chassis dynamometer during the coast down time measurement. When the chasss
dynamometer speed exceeds the maximum speed of the test cycle, the coast down time
measurement shall sart.

The measurement shal be carried out at least three times, and the mean coast down timeDtg
shdl be caculated from the results.

The set running resistance force FE(V}) at the specified speed on thechassi's dynamometer is
caculated by the following equation:
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7.2.2.3.2.4.

7.2.2.3.2.5.

7.2.2.3.2.6.

7.2.3.

7.2.3.1.

7.2.3.2.

7.2.3.3.

71.2.4.

1., . 2%2v Equation 7-15
FE(VJ-):E m; ? q
The setting error e at the specified speed is calculated by the following equation:
F-lv.]- F Equation 7-16
e=—| 3 T|'1oo

T

The chassis dynamometer shal be readjusted if the setting error does not satisfy thefollowing
criteria:

e =2 per cent for v= 50 km/h

e = 3 per cent for 30 km/h=v < 50 km/h

e =10 per cent for v < 30 km/h

The procedure described above shall be repeated until the setting error satisfiesthecriteria.
The chasss dynamometer setting and the observed errors shall berecorded. Anexampleof
the record form isgiven in Annex 10.

Cdlibration of andysers

The quantity of gas at the indicated pressure compatible with the correct functioning of the
equipment shdl be injected into the andyser with the aid of the flow metre and the pressure-

reducing vave mounted on each gascylinder. Theapparatusshdl be adjusted toindicateasa
dabilized vadue the vaue inserted on the standard gas cylinder. Starting from the setting

obtained with the gas cylinder of greatest capacity, acurve shall be drawn of the deviations of

the gpparatus according to the content of the various standard cylinders used. The flame
ionisation analyser shdl be recdibrated periodicaly, at intervas of not more than one month,
using air/propaneor air/hexane mixtureswith nomina hydrocarbon concentrationsequa to 50
per cent and 90 per cent of full scale.

Nondispersive infrared absorption andysers shdl be checked at the same intervals Lang
nitrogen/CO and nitrogen/CO, mixturesin nominal concentrations equd to 10, 40, 60, 85 and
90 per cent of full scae.

To cdibrate the NOy chemiluminescence andyser, nitrogervnitrogen oxide (NO) mixtureswith
nomina concentrations equd to 50 per cent and 90 per cent of full scale shdl beused. The
cdibration of dl three types of andysers shdl be checked before each series of tests, using
mixtures of the gases, which are measured in aconcentration equa to 80 per cent of full scale.

A dilution device can be gpplied for diluting a 100 per cent cdibration gas to required
concentration.

Test vehicle (motorcycle) preconditioning
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The test vehicle shdl be moved to the test area and the following operations performed:

- Thefud tank(s) shdl be drained through the provided fud tank(s) drain(s) and charged with
the test fuel as specified in paragraph 6.4. to hdf the tank(s) capacity.

- Thetest vehicle shdl be placed, either by being driven or pushed, on adynamometer and
operated through the cycles as specified in paragraph 6.5.4. Thevehicle need not be cold,
and may be used to set dynamometer power.

Practice runs over the prescribed driving schedule may be performed at test points, provided
an emisson sample is not taken, for the purpose of finding the minimum throttle action to
maintain the proper speed-time relationship, or to permit sampling system adjustments.

Within 5 minutes of completion of preconditioning, the test vehicle shdl be removed from the
dynamometer and may be driven or pushed to the soak areato be parked. The vehicle shall
be stored for not less than 6 hours and not more than 36 hours prior to the cold start Typel|

test or until the engine oil temperature TO or the coolant temperature TC or the sparkplug

seat/gasket temperature TP (only for air cooled engine) equalstheair temperatureof the
soak area.

Emissions tests
Engine garting and restarting

The engine shdl be sarted according to the manufacturer's recommended starting procedures.
The test cycle run shdl begin when the engine sarts.

Test vehidesequipped with automatic chokes shal be operated according to theingtructionsin
the manufacturer's operating ingtructions or owner'smanud including choke setting and "kick-
down" from coldfastidle. Thetransmisson shall be placedingear 15 secondsafter theengine
isgarted. If necessary, braking may be employed to keep the drive whedls from turning.

Test vehicles equipped with manua chokes shdl be operated according to the manufacturer's
operating ingtructions or owner's manua. Where times are provided in the ingtructions, the
point for operation may be specified, within 15 seconds of the recommended time.

The operator may use the choke, throttle etc. where necessary to keep the engine running.
If the manufacturer's operating ingructions or owner's manua do not specify awarm engine

darting procedure, the engine (automatic and manua choke engines) shdl be started by
opening the throttle about haf way and cranking the engine until it darts.
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7.25.1.6.
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7.25.2.1.

7.25.2.2.

7.25.2.3.

71.2.6.

If, during the cold start, the test vehicle does not start after 10 seconds of cranking, or ten
cycdesaof themanua starting mechanism, cranking shal cease and thereason for failureto sart
determined. Therevolution counter on the congtant volume sampler shall beturned off and the
sample solenoid vaves placed in the "standby" position during this diagnogtic period. In
addition, ether the CVSblower shal beturned off or the exhaust tube disconnected from the
tailpipe during the diagnostic period.

If failureto start isan operationd error, the test vehicle shall be rescheduled for testing froma
cold gart. If falureto gart is caused by vehicle mafunction, corrective action (following the
unscheduled maintenance provisions) of less than 30 minutes duration may be taken and the
test continued. The sampling system shdl be reectivated at the same time crarking is Started.
When the engine garts, the driving schedule timing sequence shdl begin. If fallureto gart is
caused by vehicle malfunction and the vehicle cannot be sarted, the test shal be voided, the
vehicle removed from the dynamometer, corrective action taken (following the unscheduled
maintenance provisons), and the vehicle rescheduled for test. Thereason for themafunction
(if determined) and the corrective action taken shal be reported.

If thetest vehicle does not start during the hot start after ten seconds of cranking, or ten cycles
of the manua starting mechanism, cranking shall cesse, the test shall be voided, the vehicle
removed from the dynamometer, corrective action taken and the vehicle rescheduled for test.
The reason for the mafunction (if determined) and the corrective action taken shdl be
reported.

If theengine"fdse starts', the operator shall repeat the recommended starting procedure(such
as resetting the choke, etc.)

Sling

If the engine stals during an idle period, the engine shdl be restarted immediately and the test
continued. If the engine cannot be started soon enough to allow the vehicleto follow the next
acceleration as prescribed, the driving schedueindicator shall be scopped. Whenthevehicle
restarts, the driving schedule indicator shall be reactivated.

If the engine gtd|s during some operating mode other than idle, the driving schedule indicator
shal be stopped, the test vehicle shall then be restarted and accel erated to the speed required
at that point in the driving schedule and the test continued. During acceleration to this point,
shifting shal be performed in accordance with paragraph 6.5.5.

If the test vehicle will not restart within one minute, the test shal be voided, the \ehide
removed from the dynamometer, corrective action taken, and the vehicle rescheduled for test.
The reason for the mafunction (if determined) and the corrective action taken shal be
reported.

Drive ingtructions
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Thetest vehidle shdl be driven with minimum throttle movement to maintain the desired speed.
No smultaneous use of brake and throttle shal be permitted.

If the test vehicle cannot accelerate at the specified rate, it shal be operated with the throttle
fully opened until the roller speed reaches the vaue prescribed for thet time in the driving
schedule.

Dynamometer test runs

The complete dynamometer test consists of consecutive parts as described in paragraph6.5.4.

The following steps shdl be taken for each test:

@
()
(©

(d)

C)

®
©

()
0]
()
(K)
0

(m)

Place drive whed of vehicle on dynamometer without starting engine.

Activate vehicle cooling fan.

For dl test vehicles, with the sample sdector vavesin the "standby" position connect

evacuated sample collection bagsto the dilute exhaust and dilution air sample collection

systems.

Start the CVS (if not dready on), the sample pumps and the temperature recorder.

(The heat exchanger of the congtant volume sampler, if used, and samplelinesshould be

prehested to their respective operating temperatures before the test begins)

Adjust the sample flow rates to the desired flow rate and set the gas flow measuring

devicesto zero.

- For gaseous bag samples (except hydrocarbon samples), the minimum flow rate is
0.08 litre/second.

- For hydrocarbon samples, the minimum flame ionization detection (FID) (or heated
flameionization detection (HFID) in the case of methanol-fudled vehicles) flow rateis
0.031 litre/second.

Attach the flexible exhaust tube to the vehicle tailpipe(s).

Sart the gas flow measuring device, postion the sample sdector vaves to direct the

sample flow into the "transent” exhaust sample bag, the "trangient” dilution air sample

bag, turn the key on, and gart cranking the engine.

Fifteen seconds after the engine starts, place the transmission in gear.

Twenty seconds after the engine sarts, begin theinitia vehicle accderation of thedriving

schedule.

Operate the vehicle according to the driving cycles specified in paragraph 6.5.4.

Attheend of the part 1 or part 1 reduced speed in cold condition, smultaneoudy switch

the sampleflowsfrom thefirst bags and samplesto the second bagsand samples, switch

off gas flow measuring device No. 1 and start gas flow measuring device No. 2.

In case of class 3 vehicles, a the end of part 2 smultaneoudy switch the sample flows

from the second bags and samples to the third bags and samples, switch off gasflow

measuring device No. 2 and, start gas flow measuring device No. 3.

Before starting a new part, record the measured roll or shaft revolutions and reset

the counter or switch to a second counter. As soon as possible, transfer the

exhaust and dilution air samples to the analytical system and process the samples
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7.3.
7.3.1.

7.3.1.1.

7.3.1.2.

7.3.2.

7.3.2.1.

7.3.2.2.

8.1.

according to paragraph 8.1.1., obtaining astabilised reading of the exhaust bag sample
on dl andysers within 20 minutes of the end of the sample collection phase of thetest.

(nN)  Turnthe engine off 2 seconds after the end of the last part of the test.

(0) Immediady after the end of the sample period, turn off the cooling fan.

(p) Turnoff the congtant volume sampler (CV'S) or critica flow venturi (CFV) or disconnect
the exhaugt tube from the tailpipe(s) of the vehicle.

() Disconnect the exhaust tube from the vehicle tailpipe(s) and remove the vehicle from
dynamometer.

(N For comparison and analysis reasons besides the bag results aso second by second
dataof the emissions (diluted gas) haveto be monitored. For the samereasonsasothe
temperatures of the cooling water and the crankcase oil as well as the catayst
temperature shal be recorded.

Typell tests
Conditions of measurement

The Type Il test specified in paragraph 6.6. must be measured immediately after the Type |
test with the engine & normd idling speed and & high idle.

Thefollowing parameters must be measured and recorded at normal idling speed and &t high
idle speed:

(& the carbon monoxide content by volume of the exhaust gases emitted,

(b) the carbon dioxide content by volume of the exhaust gases emitted,

() theengine gpeed during the test, including any tolerances,

(d) theengine oil temperature at the time of the test.

Sampling of exhaust gases

Theexhaug outlets shal be provided with an air-tight extension, so that the sample probe used
to collect exhaust gases may be inserted into the exhaust outlet a least 60 cm, without
increasing the back pressure of more than 125 mm H,0, and without disturbance of the
vehiclerunning. The shape of thisextenson shall however be chosenin order to avoid, &t the
location of the sample probe, any appreciable dilution of exhaust gasesin thear. Wherea
motorcycle is equipped with an exhaust system having multiple outlets, either these shdl be
joined to acommon pipe or the content of carbon monoxide must be collected from each of
them, the result of the measurement being reached from the arithmetical average of these
contents.

The concentrations in CO (Cco) and CO2 (Cco, ) shdl be determined from the measuring
instrument readings or recordings, by use of appropriate cdibration curves. Theresults have
to be corrected according to paragraph 8.2.

Anayss of reaults

Typel tests
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Exhaust emisson and fud consumption andyss
Anayss of the samples contained in the bags

Theanayssshal begin as soon as possible, and in any event not later than 20 minutes after the
end of the tests, in order to determine:

- the concentrations of hydrocarbons, carbon monoxide, nitrogen oxides and carbon
dioxide in the sample of dilution air contained in bay(s) B;

- the concentrations of hydrocarbons, carbon monoxide, nitrogen oxides and carbon
dioxide in the sample of diluted exhaust gases contained in bag(s) A.

Cdlibration of analysers and concentration results

The analysis of the results has to be carried out in the following steps:

(@ Prior to each sample analyss the analyser range to be used for each pollutant must be
St to zero with the appropriate zero ges.

(b) Theanaysersare then set to the cdibration curves by means of span gases of nomina
concentrations of 70 per cent to 100 per cent of the range.

(c) Theanalysers zerosarethen rechecked. If the reading differs by morethan 2 per cent
of range from that set in b), the procedure is repested.

(d) Thesamplesare then andysed.

() After the andydss, zero and span points are rechecked using the same gases. If these
rechecks are within 2 per cent of those in ¢), the andysisis consdered acceptable.

(f)  Atdl pointsin this section the flow-rates and pressures of the various gases must bethe
same as those used during cdlibration of the andysers.

(9 Thefigure adopted for the concentration of each pollutant measured in the gasesisthat
reed off after stabilisation on the measuring device.

Measuring the distance covered

The distance actudly covered for atest part shdl be arrived a by multiplying the number of
revolutions read from the cumulative counter (see paragraph 7.2.7.) by the circumference of
theradller. Thisdistance shdl be measured in km.

Determination of the quantity of gas emitted

The reported test results shdl be computed for each test and each cycle part by use of the
following formulas. Theresultsof al emisson tests shal be rounded, using the " Rounding- Off
Method" specifiedin ASTM E 29-67, to the number of placesto theright of the decima point
indicated by expressing the applicable standard to three significant figures.

Tota volume of diluted gas
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8.1.1.4.2.

The total volume of diluted gas, expressed in ni/cycle part, adjusted to the reference
conditions of 20 °C (293 K) and 101.3 kPa is calculated by

_29315"V,” N" (P,- P) Equation 8-1
101.325" (T, +273.15)

where:

Is the volume of gas displaced by pump P during one revolution, expressed in

nm/revolution. Thisvolumeisafunction of the differences between theintake and output

sections of the pump,

N isthe number of revolutions made by pump P during each part of the test;

Pa isthe ambient pressurein kPg;

Pi s the average under-pressure during the test part in the intake section of pump P,
expressed in kPa;

T, isthetemperature of the diluted gases during the test part in °C, measured in the inteke
section of pump P.
Hydrocarbons

The mass of unburned hydrocarbons emitted by the vehicle's exhaust during the test shdl be
caculated by means of the following formula:

_HC. "V dHC Equation 8-2

HC . 5
dist ~ 10

m

where:

HCm isthe mass of hydrocarbons emitted during the test part, in g/km

dig isthedistance defined in paragraph 8.1.1.3. above;

V  isthetotd volume, defined in paragraph 8.1.1.4.1.,

dHC is the dendgty of the hydrocarbons a a temperature of 20 °C and a pressure
of 101.3kPa, where the average carbon/hydrogen ratio is 1:1.85;
dHC = 0.577 kg/m® for gasoline and 0.579 kg/m® for diesdl fuel,

HC¢ is the concentration of diluted gases, expressed in parts per million (ppm) of carbon
equivaent (e.g. the concentration in propane multiplied by 3), corrected to take account
of the dilution air by the following equation:

HC, =HC, - HCy " (1- é) Equation 8-3

where:
HCe is the concentration of hydrocarbons expressed in parts per million (ppm) of carbon

equivaent, in the sample of diluted gases collected in bag(s) A,
HC( is the concentration of hydrocarbons expressed in parts per million (ppm) of carbon
equivadent, in the sample of dilution air collected in ba(s) B,
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DF isthe coefficient defined in paragraph 8.1.1.4.6. below.
Carbon monoxide

The mass of carbon monoxide emitted by the vehicles exhaust during the test shal be
caculated by means of the following formula:

_CO. "V dco Equetion 8-4
dist ~ 10°

co,,

where:

COmisthe mass of carbon monoxide emitted during the test part, in g/km

dig isthe distance defined in paragraph 8.1.1.3,,

V  isthetota volume defined in paragraph 8.1.1.4.1.,

dCO is the dendty of the carbon monoxide at a temperature of 20 °C and a pressure
of 101.3 kPa, dCO = 1.16 kg/m®,

COc¢ sthe concentration of diluted gases, expressed in parts per million (ppm) of carbon

monoxide, corrected to take account of the dilution air by the following eguation:

CO, =CO, - CO4~ (1- D_lF) Equation 8-5

where:

COe is the concentration of carbon monoxide expressed in parts per million (ppm), in the
sample of diluted gases collected in bag(s) A,

CQ( is the concentration of carbon monoxide expressed in parts per million (ppm), in the
sample of dilution air collected in bag(s) B,

DF isthe coefficient defined in paragraph 8.1.1.4.6. below.

Nitrogen oxides

The mass of nitrogen oxides emitted by the vehicles exhaust during thetest shall be caculated
by means of the following formula

NO,, = xe

Xm

" K, V7 dNO, Equation 8-6
dist ~ 10°

where:

NOyxm isthe mass of nitrogen oxides emitted during the test part, in g/lkm

dist is the distance defined in paragraph 8.1.1.3,,

\ isthe totd volume defined in paragraph 8.1.1.4.1.,

dNO2 isthedengty of thenitrogen oxidesin the exhaust gases, assuming that they will bein
the form of nitric oxide, & atemperatureof 20 °C and apressureof 101.3 kPa,
dNO2 = 1.91 kg/m®,
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8.1.1.4.5.

NOyxc istheconcentration of diluted gases, expressed in parts per million (ppm), corrected
to take account of the dilution ar by the following equation:

, 1 Equation 8-7
NO,. =NO,, - NO,, " (1- E) q

where:

NOye Is the concentration of nitrogen oxides expressed in parts per million (ppm) of
nitrogen oxides, in the sample of diluted gases collected in bag(s) A,

NOyxd is the concentration of nitrogen oxides expressed in parts per million (ppm) of
nitrogen oxides, in the sample of dilution air collected in bag(s) B,

DF isthe coefficient defined in paragraph O below,

Kh isthe humidity correction factor, caculated by the following formula

- 1 Equation 8-8
1- 0.0329 (H- 10.7)

Kh

where:
H isthe absolute humidity in g of water per kg of dry air:

Y = 6.211" U~ Py Equation 8-9
P - Py -
a "4 100

where:

U isthehumidity in per cent,
Pd isthe saturated pressure of water at the test temperature, in kPa,
Pa isthe amaospheric pressurein kPa.

Carbon dioxide

The mass of carbon dioxide emitted by the vehicles exhaust during thetest shal be calculated
by means of the following formula

co. =502 V' dCO, Equation 8-10
2m dist * 102

where:

CO2m isthemass of carbon dioxide emitted during the test part, in g/km

dist IS the distance defined in paragraph 8.1.1.3,,

\% isthetota volume defined in paragraph 8.1.1.4.1.,

dCO, isthe dengty of the carbon dioxide at a temperature of 20 °C and a pressure
of 101.3 kPa, dCO, = 1.83 kg/m®,
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CO,  istheconcentration of diluted gases, expressed in per cent carbon dioxide equivaent,
corrected to take account of the dilution air by the following equation:

, 1 Equation 8-11
COy =CO, - €O " (- =) q

where:
CO2e istheconcentration of carbon dioxide expressed in per cent, in the sample of diluted

gases collected in bag(s) A,

CO2g istheconcentration of carbon dioxide expressed in per cent, in the sampleof dilution
ar collected in bag(s) B,

DF is the coefficient defined in paragraph 8.1.1.4.6. below.

Dilution factor DF

The dilution factor DF (in per cent vol.) is a coefficient expressed for gasoline by the
formula

E- 13.4 Equation 8-12
CO, +(CO+HC)x10™

The dilution factor DF (in vol-%) is a coefficient expressed for diesel fuel by the
formula

_ 13.28 Equation 8-13
CO, +(CO+HC)x10*

where:

CO, CO, and HC arethe concentrations of carbon monoxideand hydrocarbons, expressed
in parts per million (ppm) and carbon dioxide, expressed in per cent, in the sample of diluted
gases contained in bag(s) A.

Fud consumption caculation

The fud consumption, expressed in litres per 100 km is caculated by means of thefollowing
formulae:

Test vehicles (motorcycles) with apositive ignition engine fuelled with petrol

0.1155, Equation 8-14

FC=

(0.866" HC+0.429° CO+0.273" CO,)

where:
FC isthefud consumptioninlitre/200 km
HC isthe measured emisson of hydrocarbonsin g/lkm
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8.1.15.2

8.1.1.6.

8.1.1.6.1.

8.1.1.6.2.

8.1.1.6.3.

CO isthe measured emission of carbon monoxide in g/km

CO, isthe measured emisson of carbon dioxide in g/km

D isthedengty of thetest fue in kg/litre. In the case of gaseous fuelsthisisthe
density at 20 °C.

Test vehicles (motorcycles) with acompression ignition engine

FC= —0'113160' (0.862" HC+0.429° CO+0.273" CO,) Equation 815

where:

FC isthefue consumptionin litre/200 km

HC isthe measured emisson of hydrocarbonsin g/km

CO isthe measured emission of carbon monoxide in g/km

CO; isthe measured emisson of carbon dioxide in g/lkm

D isthedendty of thetest fud in kg/litre. In the case of gaseous fuelsthisisthe
density at 20 °C.

Weighting of results

In case of repeated measurements (see paragraph 7.1.1.1.) the emission resultsin g/km and
thefud consumptioninlitre/100 km obtained by the cal culation method described in paragraph
8.1.1. are averaged for each cycle part.

The (average) result of part 1 or part 1 reduced speed is named Ry, the (average) result of
part 2 or part 2 reduced speed is named R> and the (average) result of part 3 or part 3
reduced speed isnamed R3. Using theseemisson resultsin g/lkmand thefuel consumptionin

litre/100 km; the find result R, depending on the vehicle class as defined in paragraph 6.3.,
shdl be caculated by means of the following equation:

Class 1 R=R;" W3 +Ripot” Winot
Class 2 R=R;"w;+R, "w, Equation 8-16
Class3 R=R;"wW;+R, "W, +R3 " wj

For each pollutant, the carbon dioxide emission and thefue consumption thewelghtingsshown
in table 8-1 shall be used.
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Table 8-1: Weighting factors for the find emisson and fud consumption results

Vehicle dass Cyde Weighting

Part 1, cold Wi 50 per cent

Class1
s Part 1, hot Wihot 50 per cent
Part 1, cold Wy 30 per cent

lass 2
Class Part 2, hot W, 70 per cent
Part 1, cold W 25 per cent
Class3 Part 2, hot W> 50 per cent
Part 3, hot W3 25 per cent

Typell tests

The corrected concentration for carbon monoxide (CCOcorr in per cent vol.)
calculated by the following equations:

For two stroke engines:

Ccocorr =107

_ Ceo Equation 8-17
Cco *Cco,

For four stroke engines:

; C
Ccocorr =15 ——<0

Equation 8-18
Cco *Ccoy

Theconcentration in Cco measured according to paragraph 7.3.2. need not be corrected if
thetotal of the concentrations measured (Cco + CCO,) isét least 10 for two-stroke engines
and 15 for four-stroke engines.

Records required

Thefallowing information shdl be recorded with respect to each test:

@
()
(©
(d)
(€
(®

@

Test number,

System or device tested (brief description),

Date and time of day for each part of the test schedule,

Instrument operator,

Driver or operator,

Tedt vehide make, vehicle identification number, model year, transmisson type,
odometer reading at initiation of preconditioning, engine displacement, engine family,
emisson control system, recommended engine speed at idle, nomind fud tank
capacity, inertiad loading, actud curb mass recorded at O kilometres, and drive whed
tyre pressure,

Dynamometer serid number: as an dternative to recording the dynamometer serid
number, a reference to a vehicle test cell number may be used, with the advance
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goprova of the Adminigration, provided the test cell records show the pertinent
instrument informetion.

(h)  All pertinent insrument informeation such astuning-gain-seria number-detector number-
range. Asan dternative, areferenceto avehicletest cell number may be used, with the
advance approval of the Administration, provided test cell calibration records show the
pertinent ingtrument informeation.

() Recorder charts: Identify zero, span, exhaust gas, and dilution air sample traces.

() Test cdl barometric pressure, ambient temperature and humidity.

ote 8 A central laboratory barometer may be used; provided, that individua test cell
barometric pressures are shown to be within = 0.1 per cent of the barometric
pressure at the central barometer location.

(k)  Pressureof the mixture of exhaugt and dilution air entering the CV Smetering device, the
pressure increase across the device, and the temperature at theinlet. The temperature
should be recorded continuoudy or digitaly to determine temperature variations.

()  Thenumber of revolutions of the positive displacement pump accumulated during eech
test phase while exhaust samples are being collected. The number of standard cubic
meters metered by a critica flow venturi (CFV) during each test phase would be the
equivaent record for a CFV-CVS.

(m) Thehumidity of the dilution air.

Note 9 If conditioning columns are not used this measurement can be ddeted. If the
conditioning columns are used and the dilution air is taken from the test cdll, the
ambient humidity can be used for this measurement.

(nN)  Thedriving distance for each part of the test, calculated from the measured roll or shaft
revolutions.

(0) Theactud roller speed pattern of the test.

(p) Thegear use schedule of the test.

() Theemissonsresutsof the Typel test for each part of the test (see Annex 11).

(N Thesecond by second emission vaues of the Type | tests, if necessary.

(9 Theemissonsresultsof the Typell test (see Annex 12).
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Annex 1
Annex 1
SYMBOLSUSED
Symbol Definition Unit
a Coefficient of polygond function -

ar Rolling res stance force of front whed N

b Codfficient of polygona function -

bT Coefficient of aerodynamic function N/(km/h)2

C Coefficient of polygond function -
Cco Concentration of carbon monoxide per cent val.

Ccocorr | Corrected concentration of carbon monoxide per cent val.
COp ¢ Qabon o!ioxide concentration of diluted gas, corrected to take account of per cent
diluents ar
co Carbon dioxide concentration in the sample of diluents air corrected to in
2d bag B per cent
co Carbon dioxide concentration in the sample of diluentsair corrected to in
2e per cent
bag A
CO2m Mass of carbon dioxide emitted during the test part g/km
co Carbon monoxide concentration of diluted gas, corrected to take account of
c : . ppm
diluents ar
coO Carbon monoxide concentration in the sample of diluentsair, corrected toin
d bag B ppm
co Carbon monoxide concentration in the sample of diluentsair, corrected toin
e ppm
bag A
COm Mass of carbon dioxide emitted during the test part glkm
do Standard ambient relative air density -
dco Density of carbon monoxide kg/m3
dcoz Density of carbon dioxide kg/m3

DF Dilution factor -
dHC Density of hydrocarbon kg/m3
dig Distance driven in a cycle part km

dNOx | Dendty of nitrogen oxide kg/m3
dT Rdative air dendty under test condition -

Dt Coast down time S
Dtai Coast down time measured the first road test S
Dtp i Coast down time measured the second road test S
DTE Corrected coast down timefor the inertia mass (mT+ nf) S
Dt Mean coast down time on the chassis dynamometer at the reference speed S
DTi Average coast down time at specified speed S

Dti Coast down time corresponding speed S
DT Average coast down time at specified speed S
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Symbol Definition Unit
ATroad Target coast down time S
At Mean coast down time on the chassis dynamometer without absorption s
Av Coast down speed interval (2Av =v] — v2) km/h
g Chassis dynamometer setting error per cent
F Running resistance force N
F* Target running resistance force N
* Target running resistance force at reference speed on chassis
F(vo) dynamometer N
%, . Target running resistance force at specified speed on chassis
F*(vi) d N
ynamometer
£*0 Corrected rolling resistance in the standard ambient condition N
5 Corre'c'ted coefficient of aerodynamic drag in the standard ambient N/(km/h)2
condition
F*j Target running resistance force at specified speed N
fo Rolling resistance N
f2 Coefficient of aerodynamic drag N/(km/h)2
FE Set running resistance force on the chassis dynamometer N
FE(vV0) (Slet running resistance force at the reference speed on the chassis N
ynamometer
FE(v2) iet running resistance force at the specified speed on the chassis N
ynamometer
Ff Total friction loss N
Ff(v0) Total friction loss at the reference speed N
Fj Running resistance force N
Fj(v0) Running resistance force at the reference speed N
Fpau Braking force of the power absorbing unit N
Fpau(v0) | Braking force of the power absorbing unit at the reference speed N
Fpau(vj) Braking force of the power absorbing unit at the specified speed N
FT Running resistance force obtained from the running resistance table N
H Absolute humidity g/km
HCe Concentration of diluted gases exprﬁ?ssed in the carbon equivalent, ppm
corrected to take account of diluents air
HC4 Concentration Qf hydro§arbons expregsed in the carbon equivalent, in ppm
the sample of diluents air corrected to in bag B
HCe Concentration Qf hydrogarbons expresged in the carbon equivalent, in ppm
the sample of diluents air corrected to in bag A
HCm Mass of hydrocarbon emitted during the test part g/km
Ko Temperature correction factor for rolling resistance -
Kh Humidity correction factor -
L Limit values of gaseous emission g/km
m Test motorcycle mass kg
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Symbol Definition Unit
ma Actua mass of the test motorcycle kg
M| Hywhed equivdent inertiamass kg
m Equivdent inertiamass kg
Mk Unladen mass of the vehicle (motorcycle) kg
my Equivdent inertia mass of al the whed kg
. Equivdent inertiamassof dl the rear whedl and motorcycle partsrotaingwith
N whed kg
Myef Massin running order of the vehicle (motorcycle) kg
myf Rotating mass of the front whed kg
Myid Rider mass kg
n Engine speed mir1
n Number of data regarding the emission or the test -
N Number of revolution made by pump P -
ng Number of foreward gears -
Nidle ldling speed minr1
n_max_acc(l) | Upshift speed from 1 to 2 gear during acceleration phases mint
n_max_acc(i) | Upshift soeed fromi toi+1 gear during acceleration phases, i>1 mini
n_min_acc(i) | Minimum engine peed for cruisng or deceleration in gear 1 mint
NO Nitrogen oxides concentration of diluted gases, corrected to take account
xC of diluents air ppm
NOyq Nitrogen oxides concentration in tE:g%énple of diluentsair corrected toin opm
NO Nitrogen oxides concentration in the sample of diluentsair corrected to in
xe bag A ppm
NOym Mass of nitrogen oxides emitted during the test part g/km
Po Standard ambient pressure kPa
Pa Ambient/Atmospheric pressure kPa
Pd Saturated pressure of water at the test temperature kPa
Pi Average under-pressure during the test part in the section of pump P kPa
Pn Rated engine power kW
PT Mean ambient pressure during the test kPa
20 Standard relative ambient air volumetric mass kg/m3
r (i) Gear ratiointhe gear i -
. . _ , km,
R Fina test result of pollutant emissions, carbon dioxide or fud consumption ﬂ?L/OOkm
R1 Ted results of poIIutz_ant emissons, carbon Qioxide emisson or fud g/km,
consumption for cycle part 1 with cold start. 1/100km
R1 hot Tedt results of poIIt_Jtant emissons, carbqn dioxide en_ﬁssion or fud g/km,
consumption for cycle part 2 with hot condition. 1/100km
Ro Tedt results of pollutant emissions, carbon dioxide emisson or fue g/km,
consumption for cycle part 3 with hot condition. 1/100km
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Symbol Definition Unit
R3 Test results of pollutant emissons, carbon dioxide emission or fue g/km,
consumption for cycle part 1 with hot condition. 1/100km
Ril Firg Typel test results of pollutant emissons g/km
Ri2 Second Type | test results of pollutant emissons gkm
Ri3 Third Type | test results of pollutant emissons gkm
S Rated engine speed miml
T1C Temperature of the coolant °C
70 Temperature of the engine oil °C
TP Temperature of the spark plug seat/gasket °C
T0 Standard ambient temperature K
Tp Temperature of the di I_uted gases during the test part, measured in the oC
intake section of pump P
Tr Mean ambient temperature during the test K
U humidity per cent
% Specified speed
Vv Tota volume of diluted gas m3
Vimax Maximum speed of test vehicle (motorcycle) km/h
VO Reference speed km/h
VO Volume of gas displaced by pump P during one revolution m3/rev.
vl Speed at which the measurement of the coast down time begins km/h
V2 Speed a which the measurement of the coast down time ends km/h
Vi Specified speed which are selected for the coast down time measurement. km/h
wl Weighting factor of cycle part 1 with cold start -
w1 hot Weighting factor of cycle part 1 with hot condition -
w2 Weighting factor of cycle part 2 with hot condition -
w3 Weighting factor of cycle part 3 with hot condition -
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EQUIPPED WITH POSITIVE IGNITION ENGINES (UNLEADED PETROL PROPERTIES)

Limits (2)
Parameter Unit Minimam | Madmam Test method Publication
Research octane number, RON 95.0 EN 25164 1993
Motor octane number, MON 85.0 EN 25163 1993
Density at 15 °C kg/m3 748 762 SO 3675 1995
Reid vapour pressure kPa 56.0 60.0 EN 12 1993
Distillation:
- initial boiling point °C 24 40 EN-1S0O 3205 1988
- evaporated at 100 °C per cent v/v | 49.0 57.0 EN-1S0 3205 1988
- evaporated at 150 °C per cent v/v | 81.0 87.0 EN-1SO 3205 1988
- final boiling point °C 190 215 EN-1S0 3205 1988
Residue per cent 2 EN-1SO 3205 1988
Hydrocarbon analysis:
- olefins per cent v/v 10 ASTM D 1319 1995
- aromatics(3) per centv/v | 28.0 40.0 ASTM D 1319 1995
- benzene per cent v/v 10 pr. EN 12177 1998 (2)
- saturates per cent v/v balance ASTM D 1319 1995
Carbon/hydrogen ratio report report
Oxidation stability (4) min. 480 EN-1SO 7536 1996
Oxygen content (5) per cent 23 EN 1601 1997 (2)
m/m
Existent gum mg/ml 004 EN-1SO 6246 1997 (2)
Sulphur content (6) mg/kg 100 pr.EN-1SO/DIS 14596 1998 (2)
Copper corrosion at 50 °C 1 EN-1SO 2160 1995
Lead content g/l 0.005 EN 237 1996
Phosphorus content g/l 0.0013 ASTM D 3231 194
(@) The values quoted in the specification are "true values'. In establishment of their limit values the terms of

@
C)
4
©)

©)

SO 4259 "Petroleum products - Determination and application of precision datain relation to methods of test,’
have been applied and in fixing a minimum value, a minimum difference of 2R above zero has been taken into
account; in fixing amaximum and minimum value, the minimum differenceis4R (R = reproducibility).
Notwithstanding this measure, which is necessary for statistical reasons, the manufacturer of fuels should
nevertheless aim at a zero value where the stipulated maximum valueis 2R and at the mean value in the case of
guotations of maximum and minimum limits. Should it be necessary to clarify the question asto whether afuel
meets the requirements of the specifications, the terms of 1SO 4259 should be applied.

The month of publication will be completed in due course.

The reference fuel used shall have a maximum aromatics content of 35 per cent v/v.

The fuel may contain oxidation inhibitors and metal deactivators normally used to stabilise refinery gasoline
streams, but detergent/dispersive additives and solvent oils shall not be added.

The actual oxygen content of the fuel for the tests shall be reported. In addition the maximum oxygen content of
the reference fuel shall be 2.3 per cent.

The actual sulphur content of the fuel used for the tests shall be reported. In addition the reference fuel shall
have a maximum sul phur content of 50 ppm.
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A2.2. TECHNICAL DATA OF THE REFERENCE FUEL TOBEUSED FOR TESTING VEHICLES
EQUIPPED WITH DIESEL ENGINES (DIESEL FUEL PROPERTIES)

Parameter Unit — Limits (1) - Test method Publication
Minimum | Maximum

Cetane number (2) 52.0 54.0 EN-1SO 5165 1998 (3)

Density at 15°C kg/m? 833 837 EN-1SO 3675 1995

Distillation:

- 50 per cent point °C 245 - EN-1SO 3405 1988

- 95 per cent °C 345 350 EN-1SO 3405 1988

- final boiling point °C - 370 EN-1SO 3405 1988

Flash point °C 55 - EN 22719 1993

CFPP °C - -5 EN 116 1981

Viscosity at 40 °C mmé/s 25 35 EN-1SO 3104 1996

Polycyclic aromatic hydrocarbons percentm/m | 3 6.0 IP391 1995

Sulphur content (4) mg/kg - 300 pr. EN-1SO/DIS 14596 1998(3)

Copper corrosion - 1 EN-1SO 2160 1995

Conradson carbon residue (10 per cent | per centm/m | - 0.2 EN-1SO 10370 1995

DR)

Ash content percentm/m | - 0.01 EN-1SO 6245 1995

Water content percentm/m | - 0.05 EN-1SO 12937 1998 (3)

Neutralisation (strong acid) number | mg KOH/g - 0.02 ASTM D 974-95 1998 (3)

Oxidation stability (5) mg/ml - 0.025 EN-1SO 12205 1996

@

@

C)
4

©)

The values quoted in the specification are "true values". In establishment of their limit valuesthe terms of 1SO
4259 "Petroleum products - Determination and application of precision datain relation to methods of test" have
been applied and in fixing aminimum value, aminimum difference of 2R above zero has been taken into account; in
fixing a maximum and minimum value, the minimum differenceis4R (R = reproducibility).

Notwithstanding this measure, which is necessary for statistical reasons, the manufacturer of fuels should
nevertheless aim at a zero value where the stipulated maximum valueis 2R and at the mean valuein the case of
guotations of maximum and minimum limits. Should it be necessary to clarify the question as to whether afuel
meets the requirements of the specifications, the terms of 1SO 4259 should be applied.

The range for the cetane number is not in accordance with the requirement of aminimum range of 4R. However, in
the case of a dispute between fuel supplier and fuel user, the termsin 1SO 4259 may be used to resolve such
disputes provided replicate measurements, of sufficient number to archive the necessary precision, are madein
preference to single determinations.

The month of publication will be completed in due course.

The actual sulphur content of the fuel used for the Type | test shall be reported. In addition the reference fuel
shall have a maximum sulphur content of 50 ppm.

Even though oxidation stability is controlled, it islikely that shelf life will be limited. Advice should be sought
from the supplier asto storage conditions and life.
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Annex 3

CLASSIFICATION OF EQUIVALENT INERTIA MASS AND RUNNING RESISTANCE

Massinrunning | Equivdentinerttia | Roalling resstance of front whed a | Aero drag coefficient b
order myef Mass My
inkg inkg inN inN/(knmvh)2
95<my =105 100 8.8 0.0215
105<myegi=115 110 9.7 0.0217
115<myei=125 120 10.6 0.0218
125<myei=135 130 11.4 0.0220
135<mye=145 140 12.3 0.0221
145<my =155 150 13.2 0.0223
155<my =165 160 14.1 0.0224
165<myef=175 170 15.0 0.0226
175<myei=185 180 15.8 0.0227
185<myef=195 190 16.7 0.0229
195<myef=205 200 17.6 0.0230
205<my =215 210 185 0.0232
215<myef=225 220 19.4 0.0233
225<mygf=235 230 20.2 0.0235
235<mygf=245 240 21.1 0.0236
245<Mygf=255 250 22.0 0.0238
255<My =265 260 22.9 0.0239
265<myef=275 270 23.8 0.0241
275<My =285 280 24.6 0.0242
285<My =295 290 25.5 0.0244
295<my =305 300 26.4 0.0245
305<myef=315 310 27.3 0.0247
315<myef=325 320 28.2 0.0248
325<myef=335 330 29.0 0.0250
335<myef=345 340 29.9 0.0251
345<my =355 350 30.8 0.0253
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CLASSIFICATION OF EQUIVALENT INERTIA MASS AND RUNNING RESISTANCE
(CONTINUED)

Massinrunning | Equivdentinerttia | Roalling resstance of front whed a | Aero drag coefficient b
order myef Mass My
inkg inkg inN in N/(knvh)2
355<myf=365 360 317 0.0254
365<myef=375 370 32.6 0.0256
375<myf=385 380 33.4 0.0257
385<myef=395 390 34.3 0.0259
395<myf=405 400 35.2 0.0260
405<myef=415 410 36.1 0.0262
415<mygf=425 420 37.0 0.0263
425<myf=435 430 37.8 0.0265
435<myef=445 440 38.7 0.0266
A45<myef=455 450 39.6 0.0268
A55<myef=465 460 40.5 0.0269
465<Myef=475 470 41.4 0.0271
475<my =485 480 42.2 0.0272
485<myef=495 490 43.1 0.0274
495<my =505 500 44.0 0.0275
At every 10 kg At every 10 kg a=0.088" m*/ b= O'g%); E / me

*/  Thevaue shdl be rounded to one decimd place.
**/  The vaue shdl be rounded to four decimal places.
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ESSENTIAL CHARACTERISTICS OF THE ENGINE, THE EMISSION CONTROL SYSTEMS
AND INFORMATION CONCERNING THE CONDUCT OF TESTS

1. Generd
1.1 MaKE: . o
1.2 Type (date any possible variants and versons: each variant and each version must be
identified by a code congsting of numbers or a combination of |etters and numbers):
121 Commercia name (whereapplicable): . ........... ... o
1.2.2. Vehidecategory 1)) ..o e
1.3. Nameand addressof manufacturer: . .......... ... ... i
1.3.1. Name(s) and address(es) of assembly plants. .. ................ ... .......
14 Name and address of manufacturer's authorised representative, if any: . ...... ..
2. Masses (in kg) 2/)
2.1. UnladenmasS 3/ ). . oo oot e
2.2. Massof vehideinrunningorderd/: .. ...
2.2.1. Didribution of that massbetweentheaxles. ........... ... ... ...t
2.3. Mass of vehiclein running order, together withrider 5/: .. ........... ... ...
2.3.1. Didribution of that massbetweentheaxles: ........... ... ... ...t
2.4. Maximum technically permissble mass declared by the manufacturer 6/: . . . . . ..
1/ Clasdfication in accordance with paragraph 6.3.
2/  Statetolerance(s)
3/  meassof vehicle ready for normal use and equipped asfollows:
- additiond equipment required soldly for the normal use under consideration,
- complete dectricd equipment, induding the lighting and light-signalling devices supplied by the
manufacturer,
- ingtruments and devices required by the laws under which the unladen mass of the vehicle has
been measured,
- the appropriate amounts of liquids in order to ensure the proper operation of al parts of the
vehicdle
- thefud and the fud/oil mixture are not included in the measurement, but components such asthe
battery acid, the hydraulic fluid, the coolant and the engine oil must be included.
4/  unladen mass to which the mass of the following components is added:
- fud: tank filled to a least 90 per cent of the capacity stated by the manufacturer,
- additiond equipment normaly supplied by the manufacturer in addition to that needed for normal
operation (toadl kit, luggage carrier, windscreen, protective equipment, etc.).
- inthe case of avehicle operating with a fud/all mixture
(& when the fud and ail are pre-mixed the word "fuel™ must be interpreted as meaning a pre-
mixture of fuel and ail of thistype;
(b) whenthefue and ail areput in separatdy theword "fud” must beinterpreted asmeaning only
the petral. Inthis case, the ail isaready included in the measurement of the unladen mass.
5/ Themassof therider istaken to be around figure of 75 kg.
6/  Masscdculated by the manufacturer for specific operating conditions, taking account of factors

such as the strength of the materials, loading capacity of the tyres, efc.
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2.4.1. Divison of that massbetweentheaxles, . ........... ... ...

24.2. Maximum technically permissblemassoneach of theaxles . ...............

3. Engine7/

3.1 Y= U = [ =

3.2 MK .

3.2.1. Type (stated on the engine, or other means of identification): . ...............

3.2.2. Location of engine number (if gpplicable): .............. ... ... ... .....

3.3. Spark- or compression-ignition engine/

3.3.1. Specific characterigtics of the engine

3311 Operating cycle (four or two-stroke, spark or compression ignition) 8/

3.3.1.2 Number, arrangement and firing order of cylinders: . .......................

3.3.1.2.1. Bore: mm 9/

3.3.1.2.2 Stroke: mm 9/

3.3.13. Cylinder capecity: ot 10/

3.3.1.4. ComMpPresSioN raio 2/: . .. oo e

3.3.15. Drawings of cylinder head, piston(s), piston ringsand cylinder(s): . ............

3.3.1.6. |dling speed 2/ min™

3.3.1.7. Maximum net power output: ~ kWa  min®t

3.3.18. Net maximum toroue: Nma  min'

3.3.2. Fud: diesd/petrol/mixture/L PG/other 8/

3.3.3. Fud supply

3.3.3.1L Viacarburettor(s): yes/no 8/

3.33.1.1 MaKE(S): - o vttt

33312 TP () o v et e

3.3.3.13. Number fitted: . . ...

33314 Settings 2/

i.e. of

3.3.3. 140 DIffUSEIS . oottt

333142, Levdinfloatchamber: ... ... ... i

333143, Massof floal: . ... e

333144, Hoaneedle .. ...

or

3.3.3.1.45. Fud curveasafunction of the airflow and setting required in order to maintain that
curve .......

3.3.3.15. Cold- garting system: manud/autometic 8/

3.3.3.151.  Operating prinCiple(S): . . . oo v

3.3.3.2 By fud injection (soldly in the case of compresson ignition): yes'no 8/

33321 Description Of System: . ...

3.33.22 Operating principle: direct/indirect/turbulence chamber injection 8/

7/ Where unconventiona engines and systems are fitted, information equivaent to that referred
under this heading must be supplied by their manufacturer.

8/  Deete where ingppropriate

9/ Thisfigure should be to the nearest tenth of a millimetre

10/ Thisvalue should be calculated with p = 3.1416 to the nearest cn’



3.3.3.2.3.
gther:
3.3.3.2.3.1.
3.3.3.2.3.2.
or
3.3.3.2.3.3.

3.3.3.2.34.
3.3.3.2.35.
3.3.3.2.3.6.
3.3.3.24.

333241
3.3.3.24.2.

3.3.3.24.2.1
3332422

3.3.3.24.3.
3.3.3.2.5.
3.3.3.25.1
3.3.3.25.2.
3.3.3.2.6.
aither
3.3.3.2.6.1.
3.3.3.2.6.2.
or
3.3.3.2.6.3.
3.3.3.2.7.
gther:
3.3.3.2.7.1
3.3.3.2.7.2.
or
3.3.3.2.7.3.
3.3.3.2.8.
gther:
3.3.3.2.8.1
3.3.3.2.8.2.
or
3.3.3.2.8.3.
3.3.3.3.
gther:
3.3.3.3.1L
3.3.3.3.2.

or
333321
3.3.33.2.2
3.3.3.3.3.
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Injection pump

Maximum fue flow rete 2/ mnT /per stroke or cycle 8/ a apump rotationa speed
of: min™ or characteristic diagram: . ............

Cdlibration procedure: test bench/engine 8/
Regulator

TP et
Cut-off point

Cut-off point under load: min™
Cut-off point under no load: min™
|dling speed: min™

Injection pipework

Length: mm

Internd diameter: mm

Injector(s)

Operdting principle: injection into induction manifold (Sngle/multiple point) 8/ /direct
injection/other

Injectors: opening pressure 2/: kPa
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3.3.3.34.
3.3.3.35.
3.3.335.1L
3.3.3.35.2.
3.3.34.
3.34.
3.34.1.
3.34.2
3.34.3.
3.34.4.
3.345.
3.3.4.6.
3.34.7.
3.3.5.
3.35.1
3352
33521
33522
3.35.3.
3.3.53.1.
3.3.6.
3.3.6.1
3.3.6.1.1
3.3.6.1.2.
3.3.6.1.3.

3.3.6.2.
3.3.6.3.

3.3.6.3.1.
3.3.6.3.2.
or
3.3.6.3.2.1.
3.3.6.3.2.2.
3.3.6.3.3.
or
3.3.6.3.3.1.
3.3.6.3.3.2.
3.3.7.
3.3.7.1.
3.3.8.
3.3.9.
3.3.9.1

3.3.9.2.
3.3.10.

Fud pump: yes'no 8/
Ignition

Satictiming 2/: before TDC
Points gap 2/: mm

Dwdl angle 2/ degrees
Coaling system (liquid/air) 8/

Circulaing pump(s): yes'no 8/
Air

Blower: yes/no 8/

Induction system
Supercharging: yes/no 8/

Description of system (example: maximum boost pressure kPa, waste gate
(where appropriate))

Intercooler: with/without 8/

Description and drawings of induction pipework and accessories (plenum chamber,
heating device, additiond air intakes, etc.): .......................

Induction system or equivalent data
Maximum vave lift, opening and closing anglesin relation to the dead centres, or data

Anti-air pollution messures adopted



3.3.10.1.
3.3.10.2.

3.3.10.2.1.
3.3.11L

3.4.
34.1.
34.1.1.
34.2.
34.2.1.
34.2.2.
3.5.
3.5.1.
3511
3512
35.2.
3521
3.5.3.
3531
or
35311
35312
4,

4.1.
4.2.
4.3.
4.4,
4.4.1.
4.4.2.
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Crankcase-gas recycling device, solely in the case of four-stroke engines (description
and drawingy):
Additiona anti-pollution devices (where present and not included under another
heading):

Cooling system temperatures permitted by the manufacturer
Liquid cooling

Maximum temperature at outlet: °C

Air cooling

Maximum temperature at reference point: °C
Lubrication system

Feed system (pump/injection into induction system/mixed with the fud, etc.) 8/: .
L ubricant mixed with the fud

Gearbox
Type: automatic/manud 8/
Method of selection: by hand/foot 8/

11/ Theinformation requested should be supplied for a possible variant.
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45, Gear rétios

Number of gear Ratio 1 Ratio 2 Ratio 3 Ratiot

Minimum
continuoudy
vaiable
transmisson

QR IWIN|F

6

Maximum
continuoudy
vaiable
transmisson

Reverse gear

Ratio 1 = primary ratio (ratio of engine speed to rotationa speed of primary gearbox
shaft).

Ratio 2 = secondary ratio (ratio of rotational speed of primary shaft to rotational speed
of secondary shaft in gearbox).

Ratio 3= find driveratio (ratio of rotationa speed of gearbox output shaft to rotationd
Speed of driven whedls).

Ratiot = overdl ratio.

45.1. Brief description of the eectrica and/or € ectronic components used in the transmission:

4.6. Maximum speed of vehidle and gear inwhichitisreached (inkm/h) 12/: . ... . ..

12/ A tolerance of 5 per cent is permitted



vehicle speed in km/h

vehicle speed in km/h
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DRIVING CYCLESFORTYPE | TESTS
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Table A5-1: Cyclepart 1,1t0120s
roller speed | | | | roller speed | |
time | normal reduced indicators time | normal reduced indicators
speed speed
. no no 1. . no no 1.
s km/h km/h |stop|acc |cruise| dec | gear- s km/h km/h |[stop|acc |cruise|dec|gear-
) gear ... | gear
shift shift
1 0.0 0.0] x 61 29.7 29.7 X
2 0.0 0.0[ x 62 26.9 26.9 X
3 0.0 0.0[ x 63 23.0 23.0 X
4 0.0 0.0] x 64 18.7 18.7 X
5 0.0 0.0 x 65 14.2 14.2 X
6 0.0 0.0[ x 66 9.4 9.4 X
7 0.0 0.0] x 67 4.9 4.9 X
8 0.0 0.0] x 68 2.0 2.0] x
9 0.0 0.0] x 69 0.0 0.0] x
10 0.0 0.0] x 70 0.0 0.0] x
11 0.0 0.0[ x 71 0.0 0.0] x
12 0.0 0.0] x 72 0.0 0.0] x
13 0.0 0.0] x 73 0.0 0.0] x
14 0.0 0.0] x 74 1.7 1.7 X
15 0.0 0.0[ x 75 5.8 5.8 X
16 0.0 0.0] x 76 11.8 11.8 X
17 0.0 0.0 x 77 18.3 18.3 X
18 0.0 0.0] x 78 24.5 24.5 X
19 0.0 0.0] x 79 294 294 X
20 0.0 0.0] x 80 32.5 32.5 X
21 0.0 0.0] x 81 34.2 34.2 X
22 1.0 1.0 X 82 34.4 34.4 X
23 2.6 2.6 X 83 34.5 34.5 X
24 4.8 4.8 X 84 34.6 34.6 X
25 7.2 7.2 X 85 34.7 34.7 X
26 9.6 9.6 X 86 34.8 34.8 X
27 12.0 12.0 X 87 35.2 35.2 X
28 14.3 14.3 X 88 36.0 36.0 X
29 16.6 16.6 X 89 37.0 37.0 X
30 18.9 18.9 X 90 379 37.9 X
31 21.2 21.2 X 91 38.5 38.5 X
32 23.5 235 X 92 38.8 38.8 X
33 25.6 25.6 X 93 38.8 38.8 X
34 27.1 27.1 X 94 38.7 38.7 X
35 28.0 28.0 X 95 38.4 38.4 X
36 28.7 28.7 X 96 38.0 38.0 X
37 29.2 29.2 X 97 37.4 37.4 X
38 29.8 29.8 X 98 36.9 36.9 X
39 30.3 30.3 X X 99 36.6 36.6 X
40 29.6 29.6 X X 100 36.4 36.4 X
41 28.7 28.7 X X 101 36.4 36.4 X
42 27.9 27.9 X X X 102 36.5 36.5 X
43 27.5 27.5 X X X 103 36.7 36.7 X
44 27.3 27.3 X X X 104 36.9 36.9 X
45 27.3 27.3 X X X 105 37.0 37.0 X
46 27.4 27.4 X X X 106 37.2 37.2 X
47 27.5 27.5 X X X 107 37.3 37.3 X
48 27.6 27.6 X X X 108 37.4 37.4 X
49 27.6 27.6 X X X 109 37.3 37.3 X
50 27.7 27.7 X X X 110 36.8 36.8 X
51 27.8 27.8 X X 111 35.8 35.8 X
52 28.1 28.1 X X 112 34.6 34.6 X
53 28.6 28.6 X X 113 31.8 31.8 X
54 28.9 28.9 X X 114 28.9 28.9 X
55 29.2 29.2 X X 115 26.7 26.7 X X
56 29.4 29.4 X X 116 24.6 24.6 X X
57 29.7 29.7 X X 117 25.2 25.2 X X
58 30.1 30.1 X X 118 26.2 26.2 X X
59 30.5 30.5 X X 119 27.5 27.5 X X
60 30.7 30.7 X X 120 29.2 29.2 X X
Table A5-2: Cyclepart 1,121t0240s
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Annex 5
roller speed | | roller speed | |
time | normal reduced indicators time | normal reduced indicators
speed speed
no no
. no 1. . no 1.
S km/h km/h |stop|acc|cruise| dec | gear- S km/h km/h |stop|acc |cruise|dec|gear-
) gear ... | gear
shift shift
121 31.0 31.0 X X 181 0.0 0.0] x
122 32.8 32.8 X X 182 0.0 0.0] x
123 34.3 34.3 X X 183 2.0 2.0 X
124 35.1 35.1 X 184 6.0 6.0 X
125 35.3 35.3 X 185 124 12.4 X
126 35.1 35.1 X 186 214 214 X
127 34.6 34.6 X 187 30.0 30.0 X
128 33.7 33.7 X 188 37.1 37.1 X
129 32.2 32.2 X 189 42.5 40.5 X
130 29.6 29.6 X 190 46.6 42.6 X
131 26.0 26.0 X 191 49.8 43.8 X
132 22.0 22.0 X 192 52.4 44.4 X
133 18.5 18.5 X 193 54.4 45.4 X
134 16.6 16.6 X 194 55.6 45.6 X
135 17.5 17.5 X 195 56.1 46.1 X
136 20.9 20.9 X 196 56.2 46.2 X
137 25.2 25.2 X 197 56.2 46.2 X
138 29.1 29.1 X 198 56.2 46.2 X
139 314 314 X 199 56.7 46.7 X
140 31.9 31.9 X 200 57.2 47.2 X
141 31.4 314 X 201 57.7 47.7 X
142 30.6 30.6 X 202 58.2 48.2 X
143 29.5 29.5 X 203 58.7 48.7 X
144 27.9 27.9 X 204 59.3 49.3 X
145 24.9 24.9 X 205 59.8 49.8 X
146 20.2 20.2 X 206 60.0 50.0 X
147 14.8 14.8 X 207 60.0 50.0 X
148 9.5 9.5 X 208 59.9 49.9 X
149 4.8 4.8 X 209 59.9 49.9 X
150 1.4 1.4 X 210 59.9 49.9 X
151 0.0 0.0] x 211 59.9 49.9 X
152 0.0 0.0] x 212 59.9 49.9 X
153 0.0 0.0 x 213 59.8 49.8 X
154 0.0 0.0] x 214 59.6 49.6 X
155 0.0 0.0] x 215 59.1 49.1 X
156 0.0 0.0] x 216 57.1 47.1 X
157 0.0 0.0] x 217 53.2 43.2 X
158 0.0 0.0] x 218 48.3 38.3 X
159 0.0 0.0] x 219 43.9 33.9 X
160 0.0 0.0] x 220 40.3 30.3 X
161 0.0 0.0] x 221 39.5 29.5 X
162 0.0 0.0 x 222 41.3 31.3 X
163 0.0 0.0] x 223 45.2 35.2 X
164 0.0 0.0] x 224 50.1 40.1 X
165 0.0 0.0 x 225 53.7 43.7 X
166 0.0 0.0[ x 226 55.8 45.8 X
167 0.0 0.0] x 227 55.8 45.8 X
168 0.0 0.0] x 228 54.7 44.7 X
169 0.0 0.0[ x 229 53.3 43.3 X
170 0.0 0.0] x 230 52.2 42.2 X
171 0.0 0.0] x 231 52.0 42.0 X
172 0.0 0.0] x 232 52.1 42.1 X
173 0.0 0.0] x 233 51.8 41.8 X
174 0.0 0.0 x 234 50.8 41.8 X
175 0.0 0.0] x 235 49.2 41.2 X
176 0.0 0.0l x 236 47.4 40.4 X
177 0.0 0.0 x 237 45.7 39.7 X
178 0.0 0.0] x 238 43.9 38.9 X
179 0.0 0.0] x 239 42.0 38.7 X
180 0.0 0.0 x 240 40.2 38.7 X

Table A5-3: Cyclepart 1,241t0360 s
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roller speed | | roller speed | | |
time | normal reduced indicators time | normal reduced indicators
speed speed
no no
. no 1. . no 1.
S km/h km/h |stop|acc|cruise| dec | gear- S km/h km/h |stop|acc |cruise|dec|gear-
) gear ... | gear
shift shift

241 38.3 38.3 X 301 30.6 30.6 X X

242 36.4 36.4 X 302 28.9 28.9 X

243 34.6 34.6 X 303 27.8 27.8 X

244 32.7 32.7 X 304 27.2 27.2 X

245 30.6 30.6 X 305 26.9 26.9 X

246 28.1 28.1 X 306 26.5 26.5 X

247 25.4 254 X 307 26.1 26.1 X

248 23.1 23.1 X 308 25.7 25.7 X

249 21.2 21.2 X 309 25.5 25.5 X

250 19.5 19.5 X 310 25.7 25.7 X

251 17.8 17.8 X 311 26.4 26.4 X

252 15.2 15.2 X 312 27.3 27.3 X

253 11.5 115 X 313 28.1 28.1 X

254 7.2 7.2 X 314 27.9 27.9 X

255 2.5 25 X 315 26.0 26.0 X

256 0.0 0.0] x 316 22.7 22.7 X

257 0.0 0.0l x 317 19.0 19.0 X

258 0.0 0.0[ x 318 16.0 16.0 X

259 0.0 0.0 x 319 14.6 14.6 X

260 0.0 0.0] x 320 15.2 15.2 X

261 0.0 0.0] x 321 16.9 16.9 X

262 0.0 0.0 x 322 19.3 19.3 X

263 0.0 0.0] x 323 22.0 22.0 X

264 0.0 0.0] x 324 24.6 24.6 X

265 0.0 0.0] x 325 26.8 26.8 X

266 0.0 0.0] x 326 27.9 27.9 X

267 0.5 0.5[ x 327 28.1 28.1 X

268 2.9 2.9 X 328 27.7 27.7 X

269 8.2 8.2 X 329 27.2 27.2 X

270 13.2 13.2 X 330 26.7 26.7 X

271 17.8 17.8 X 331 26.6 26.6 X

272 21.4 21.4 X 332 26.8 26.8 X

273 24.1 24.1 X 333 27.0 27.0 X

274 26.4 26.4 X 334 27.2 27.2 X

275 28.4 28.4 X 335 27.4 274 X

276 29.9 29.9 X 336 275 27.5 X

277 30.4 30.4 X 337 27.7 27.7 X

278 30.5 30.5 X 338 27.9 27.9 X

279 30.3 30.3 X 339 28.1 28.1 X

280 30.2 30.2 X 340 28.3 28.3 X

281 30.1 30.1 X 341 28.6 28.6 X

282 30.1 30.1 X 342 29.0 29.0 X

283 30.1 30.1 X 343 29.5 29.5 X

284 30.1 30.1 X 344 30.1 30.1 X

285 30.1 30.1 X 345 30.5 30.5 X

286 30.1 30.1 X 346 30.7 30.7 X

287 30.2 30.2 X 347 30.8 30.8 X

288 30.4 30.4 X X 348 30.8 30.8 X

289 31.0 31.0 X X 349 30.8 30.8 X

290 31.8 31.8 X X 350 30.8 30.8 X

291 32.7 32.7 X X 351 30.8 30.8 X

292 33.6 33.6 X X 352 30.8 30.8 X

293 34.4 34.4 X X 353 30.8 30.8 X

294 35.0 35.0 X X 354 30.9 30.9 X

295 35.4 35.4 X X 355 30.9 30.9 X X X
296 35.5 355 X X 356 30.9 30.9 X X X
297 35.3 35.3 X X 357 30.8 30.8 X X X
298 34.9 34.9 X X 358 30.4 30.4 X X X
299 33.9 33.9 X X 359 29.6 29.6 X X
300 324 324 X X 360 28.4 28.4 X X

Table A5-4: Cyclepart 1, 361t0 48
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Annex 5
roller speed | | roller speed | |
time | normal reduced indicators time | normal reduced indicators
speed speed
no no
. no 1. . no 1.
S km/h km/h |stop|acc|cruise| dec | gear- S km/h km/h |stop|acc |cruise|dec|gear-
) gear ... | gear
shift shift
361 27.1 27.1 X X 421 34.0 34.0 X
362 26.0 26.0 X X 422 35.4 35.4 X
363 254 25.4 X X 423 36.5 36.5 X
364 25.5 25.5 X X X 424 37.5 37.5 X
365 26.3 26.3 X X X 425 38.6 38.6 X
366 27.3 27.3 X X X 426 39.7 39.7 X
367 28.4 28.4 X X X 427 40.7 40.7 X
368 29.2 29.2 X X X 428 41.5 41.5 X
369 29.5 29.5 X X X 429 41.7 41.7 X
370 29.4 29.4 X X X 430 415 41.5 X
371 28.9 28.9 X X X 431 41.0 41.0 X
372 28.1 28.1 X X X 432 40.6 40.6 X
373 27.2 27.2 X X X 433 40.3 40.3 X
374 26.3 26.3 X X X 434 40.1 40.1 X
375 25.7 25.7 X X X 435 40.1 40.1 X
376 25.5 25.5 X X X 436 39.8 39.8 X
377 25.6 25.6 X X X 437 38.9 38.9 X
378 26.0 26.0 X X X 438 375 375 X
379 26.4 26.4 X X X 439 35.8 35.8 X
380 27.0 27.0 X X X 440 34.2 34.2 X
381 27.7 27.7 X X X 441 325 32.5 X
382 28.5 28.5 X X X 442 30.9 30.9 X
383 294 29.4 X X X 443 29.4 294 X
384 30.2 30.2 X X X 444 28.0 28.0 X
385 30.5 30.5 X X X 445 26.5 26.5 X
386 30.3 30.3 X X 446 25.0 25.0 X
387 29.5 29.5 X X 447 234 23.4 X
388 28.7 28.7 X X 448 21.9 21.9 X
389 27.9 27.9 X X 449 20.4 204 X
390 27.5 27.5 X 450 194 19.4 X
391 27.3 27.3 X 451 18.8 18.8 X
392 27.0 27.0 X 452 18.4 18.4 X
393 26.5 26.5 X 453 18.0 18.0 X
394 25.8 25.8 X 454 175 17.5 X
395 25.0 25.0 X 455 16.9 16.9 X
396 21.5 21.5 X 456 16.4 16.4 X
397 16.0 16.0 X 457 16.6 16.6 X
398 10.0 10.0 X 458 17.7 17.7 X
399 5.0 5.0 X 459 19.3 19.3 X
400 2.2 2.2 X 460 20.9 20.9 X
401 1.0 1.0 x 461 22.3 22.3 X
402 0.0 0.0 x 462 23.2 23.2 X
403 0.0 0.0] x 463 23.2 23.2 X
404 0.0 0.0] x 464 22.2 22.2 X
405 0.0 0.0 x 465 20.3 20.3 X
406 0.0 0.0] x 466 17.9 17.9 X
407 0.0 0.0] x 467 15.2 15.2 X
408 1.2 1.2 X 468 12.3 12.3 X
409 3.2 3.2 X 469 9.3 9.3 X
410 5.9 5.9 X 470 6.4 6.4 X
411 8.8 8.8 X 471 3.8 3.8 X
412 12.0 12.0 X 472 1.9 1.9 X
413 154 154 X 473 0.9 0.9 X
414 18.9 18.9 X 474 0.0 0.0] x
415 22.1 22.1 X 475 0.0 0.0] x
416 24.7 24.7 X 476 0.0 0.0] x
417 26.8 26.8 X 477 0.0 0.0] x
418 28.7 28.7 X 478 0.0 0.0] x
419 30.6 30.6 X 479 0.0 0.0] x
420 324 324 X 480 0.0 0.0] x

Table A5-5: Cyclepart 1,481to 600 s
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roller speed | | | | | roller speed | | | | |
time | normal reduced indicators time | normal reduced indicators
speed speed
no no
. no 1. . no 1.
S km/h km/h |stop|acc|cruise| dec | gear- S km/h km/h |stop|acc |cruise|dec|gear-
) gear ... | gear
shift shift
481 0.0 0.0] x 541 0.0 0.0] x
482 0.0 0.0] x 542 2.7 2.7 X
483 0.0 0.0] x 543 8.0 8.0 X
484 0.0 0.0] x 544 16.0 16.0 X
485 0.0 0.0] x 545 24.0 24.0 X
486 1.4 1.4 X 546 32.0 32.0 X
487 4.5 4.5 X 547 37.2 37.2 X
488 8.8 8.8 X 548 40.4 40.4 X
489 134 134 X 549 43.0 43.0 X
490 17.3 17.3 X 550 44.6 44.6 X
491 19.2 19.2 X 551 45.2 45.2 X
492 19.7 19.7 X 552 45.3 45.3 X
493 19.8 19.8 X 553 45.4 45.4 X
494 20.7 20.7 X 554 45.5 45.5 X
495 23.6 23.6 X 555 45.6 45.6 X
496 28.1 28.1 X 556 45.7 45.7 X
497 32.8 32.8 X 557 45.8 45.8 X
498 36.3 36.3 X 558 45.9 45.9 X
499 37.1 37.1 X 559 46.0 46.0 X
500 35.1 35.1 X X 560 46.1 46.1 X
501 31.1 31.1 X X 561 46.2 46.2 X
502 28.0 28.0 X X 562 46.3 46.3 X
503 275 275 X X 563 46.4 46.4 X
504 29.5 29.5 X X 564 46.7 46.7 X
505 34.0 34.0 X X 565 47.2 47.2 X
506 37.0 37.0 X X 566 48.0 48.0 X
507 38.0 38.0 X X 567 48.9 48.4 X
508 36.1 36.1 X 568 49.8 48.6 X
509 31.5 315 X 569 50.5 49.4 X
510 24.5 24.5 X 570 51.0 49.8 X
511 17.5 175 X 571 51.1 50.0 X
512 10.5 10.5 X 572 51.0 49.9 X
513 4.5 4.5 X 573 50.4 49.3 X
514 1.0 1.0 x 574 49.0 49.0 X
515 0.0 0.0] x 575 46.7 46.7 X
516 0.0 0.0] x 576 44.0 44.0 X
517 0.0 0.0] x 577 41.1 41.1 X
518 0.0 0.0] x 578 38.3 38.3 X
519 2.9 2.9 X 579 354 35.4 X
520 8.0 8.0 X 580 31.8 31.8 X
521 16.0 16.0 X 581 27.3 27.3 X
522 24.0 24.0 X 582 224 22.4 X
523 32.0 32.0 X 583 17.7 17.7 X
524 38.8 38.8 X 584 13.4 13.4 X
525 43.1 43.1 X 585 9.3 9.3 X
526 46.0 46.0 X 586 5.5 5.5 X
527 47.5 47.5 X 587 2.0 2.0 X
528 47.5 47.5 X 588 0.0 0.0] x
529 44.8 44.8 X 589 0.0 0.0] x
530 40.1 40.1 X 590 0.0 0.0] x
531 33.8 33.8 X 591 0.0 0.0] x
532 27.2 27.2 X 592 0.0 0.0] x
533 20.0 20.0 X 593 0.0 0.0] x
534 12.8 12.8 X 594 0.0 0.0] x
535 7.0 7.0 X 595 0.0 0.0] x
536 2.2 2.2 X 596 0.0 0.0] x
537 0.0 0.0 x 597 0.0 0.0] x
538 0.0 0.0] x 598 0.0 0.0] x
539 0.0 0.0] x 599 0.0 0.0] x
540 0.0 0.0 x 600 0.0 0.0] x

Table A5-6: Cyclepart 2 for vehicleclasses2and 3,1t0120 s
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Annex 5
roller speed | | roller speed | |
time | normal reduced indicators time | normal reduced indicators
speed speed
no no
. no 1. . no 1.
S km/h km/h |stop|acc|cruise| dec | gear- S km/h km/h |stop|acc |cruise|dec|gear-
) gear ... | gear
shift shift
1 0.0 0.0] x 61 23.7 23.7 X X
2 0.0 0.0] x 62 23.8 23.8 X X
3 0.0 0.0] x 63 25.0 25.0 X X
4 0.0 0.0] x 64 27.3 27.3 X X
5 0.0 0.0] x 65 30.4 30.4 X X
6 0.0 0.0] x 66 33.9 33.9 X X
7 0.0 0.0[ x 67 37.3 37.3 X X
8 0.0 0.0] x 68 39.8 39.8 X X
9 2.3 2.3 x 69 39.5 39.5 X
10 7.3 7.3 X 70 36.3 36.3 X
11 15.2 15.2 X 71 31.4 31.4 X
12 23.9 23.9 X 72 26.5 26.5 X
13 325 32.5 X 73 24.2 24.2 X X
14 39.2 39.2 X 74 24.8 24.8 X X
15 44.1 44.1 X 75 26.6 26.6 X X
16 48.1 48.1 X 76 275 27.5 X X
17 51.2 51.2 X 77 26.8 26.8 X X
18 53.3 53.3 X 78 25.3 25.3 X X
19 54.5 54.5 X 79 24.0 24.0 X X
20 55.7 55.7 X 80 23.3 23.3 X X
21 56.8 56.8 X 81 23.7 23.7 X X
22 57.5 57.5 X 82 24.9 24.9 X X
23 58.0 58.0 X 83 26.4 26.4 X X
24 58.4 58.4 X 84 27.7 27.7 X X
25 58.5 58.5 X 85 28.3 28.3 X X
26 58.5 58.5 X 86 28.3 28.3 X X
27 58.6 58.6 X X 87 28.1 28.1 X X
28 58.9 58.9 X X 88 28.1 28.1 X X
29 59.3 59.3 X X 89 28.6 28.6 X X
30 59.8 59.8 X X 90 29.8 29.8 X X
31 60.2 60.2 X X 91 31.6 31.6 X X
32 60.5 60.5 X X 92 33.9 33.9 X X
33 60.8 60.8 X X 93 36.5 36.5 X
34 61.1 61.1 X X 94 39.1 39.1 X
35 61.5 61.5 X X 95 41.5 41.5 X
36 62.0 62.0 X X 96 43.3 43.3 X
37 62.5 62.5 X X 97 44.5 44.5 X
38 63.0 63.0 X X 98 45.1 45.1 X
39 63.4 63.4 X X 99 45.1 45.1 X
40 63.7 63.7 X X 100 43.9 43.9 X
41 63.8 63.8 X X 101 41.4 41.4 X
42 63.9 63.9 X X 102 38.4 38.4 X
43 63.8 63.8 X X 103 35.5 35.5 X
44 63.2 63.2 X X 104 329 32.9 X
45 61.7 61.7 X X 105 313 31.3 X
46 58.9 58.9 X X 106 30.7 30.7 X X
47 55.2 55.2 X 107 31.0 31.0 X X
48 51.0 51.0 X 108 32.2 32.2 X X
49 46.7 46.7 X 109 34.0 34.0 X X
50 42.8 42.8 X 110 36.0 36.0 X
51 40.2 40.2 X 111 37.9 37.9 X
52 38.8 38.8 X 112 39.8 39.8 X
53 37.9 37.9 X 113 41.6 41.6 X
54 36.7 36.7 X 114 43.1 43.1 X
55 35.1 35.1 X 115 44.3 44.3 X
56 32.9 32.9 X 116 45.0 45.0 X
57 30.4 304 X 117 45.5 45.5 X
58 28.0 28.0 X 118 45.8 45.8 X X
59 25.9 25.9 X 119 46.0 46.0 X X
60 24.4 24.4 X X 120 46.1 46.1 X X

Table A5-7: Cyclepart 2for vehicleclasses2 and 3, 121t0240 s
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roller speed | | | | | roller speed | | | | |
time | normal reduced indicators time | normal reduced indicators
speed speed
no no
. no 1. . no 1.
S km/h km/h |stop|acc|cruise| dec | gear- S km/h km/h |stop|acc |cruise|dec|gear-
) gear ... | gear
shift shift
121 46.2 46.2 X X 181 57.0 57.0 X
122 46.1 46.1 X X 182 56.3 56.3 X
123 45.7 45.7 X X 183 55.2 55.2 X
124 45.0 45.0 X 184 53.9 53.9 X
125 44.3 44.3 X 185 52.6 52.6 X
126 44.7 44.7 X 186 51.3 51.3 X
127 46.8 46.8 X 187 50.1 50.1 X
128 50.1 50.1 X 188 51.5 51.5 X
129 53.6 53.6 X 189 53.1 53.1 X
130 56.9 56.9 X 190 54.8 54.8 X
131 59.4 59.4 X 191 56.6 56.6 X
132 60.2 60.2 X 192 58.5 58.5 X
133 59.3 59.3 X 193 60.6 60.6 X
134 57.5 57.5 X 194 62.8 62.8 X
135 55.4 55.4 X 195 64.9 64.9 X
136 52.5 52.5 X 196 67.0 67.0 X
137 47.9 47.9 X 197 69.1 69.1 X
138 41.4 41.4 X 198 70.9 70.9 X
139 34.4 34.4 X 199 72.2 72.2 X
140 30.0 30.0 X X 200 72.8 72.8 X
141 27.0 27.0 X X 201 72.8 72.8 X
142 26.5 26.5 X X 202 71.9 71.9 X
143 28.7 28.7 X X 203 70.5 70.5 X
144 33.8 33.8 X 204 68.8 68.8 X
145 40.3 40.3 X 205 67.1 67.1 X
146 46.6 46.6 X 206 65.4 65.4 X
147 50.4 50.4 X 207 63.9 63.9 X
148 53.9 53.9 X 208 62.7 62.7 X
149 56.9 56.9 X 209 61.8 61.8 X
150 59.1 59.1 X 210 61.0 61.0 X
151 60.6 60.6 X 211 60.4 60.4 X X
152 61.7 61.7 X 212 60.0 60.0 X X
153 62.6 62.6 X 213 60.2 60.2 X X
154 63.1 63.1 X 214 61.4 61.4 X X
155 62.9 62.9 X 215 63.3 63.3 X X
156 61.6 61.6 X 216 65.5 65.5 X X
157 59.4 59.4 X 217 67.4 67.4 X X
158 56.6 56.6 X 218 68.5 68.5 X X
159 53.7 53.7 X 219 68.7 68.7 X X
160 50.7 50.7 X 220 68.1 68.1 X X
161 47.7 47.7 X 221 67.2 67.2 X X
162 45.0 45.0 X 222 66.5 66.5 X X
163 43.0 43.0 X 223 65.9 65.9 X X
164 41.9 41.9 X 224 65.5 65.5 X X
165 41.6 41.6 X 225 64.9 64.9 X X
166 41.3 41.3 X 226 64.1 64.1 X X
167 40.9 40.9 X 227 63.0 63.0 X X
168 41.8 41.8 X 228 62.1 62.1 X X
169 42.1 42.1 X 229 61.6 61.6 X X
170 41.8 41.8 X 230 61.7 61.7 X X
171 41.3 41.3 X 231 62.3 62.3 X X
172 41.5 41.5 X 232 63.5 63.5 X X
173 43.5 43.5 X 233 65.3 65.3 X X
174 46.5 46.5 X 234 67.3 67.3 X X
175 49.7 49.7 X 235 69.3 69.3 X X
176 52.6 52.6 X 236 71.4 71.4 X X
177 55.0 55.0 X 237 735 73.5 X
178 56.5 56.5 X 238 75.6 75.6 X
179 57.1 57.1 X 239 77.7 75.7 X
180 57.3 57.3 X 240 79.7 76.7 X

Table A5-8: Cyclepart 2for vehicleclasses2 and 3,241t0 360 s




TRANSWP.29/2004/68/Rev.1

page 66
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roller speed | | roller speed | |
time | normal reduced indicators time | normal reduced indicators
speed speed
no no
. no 1. . no 1.
S km/h km/h |stop|acc|cruise| dec | gear- S km/h km/h |stop|acc |cruise|dec|gear-
) gear ... | gear
shift shift
241 81.5 77.5 X 301 68.3 68.3 X
242 83.0 78.0 X 302 67.3 67.3 X
243 84.5 78.5 X 303 66.1 66.1 X
244 86.0 79.0 X 304 63.9 63.9 X
245 87.4 79.4 X 305 60.2 60.2 X
246 88.7 79.7 X 306 54.9 54.9 X
247 89.6 80.1 X 307 48.1 48.1 X
248 90.2 80.7 X 308 40.9 40.9 X
249 90.7 81.2 X 309 36.0 36.0 X
250 91.2 81.5 X 310 33.9 33.9 X
251 91.8 81.8 X 311 33.9 33.9 X
252 92.4 82.4 X 312 36.5 36.5 X
253 93.0 83.0 X 313 41.0 41.0 X
254 93.6 83.6 X 314 45.3 45.3 X
255 94.1 84.1 X 315 49.2 49.2 X
256 94.3 84.3 X 316 51.5 51.5 X
257 94.4 84.4 X 317 53.2 53.2 X
258 94.4 84.4 X 318 53.9 53.9 X
259 94.3 84.3 X 319 53.9 53.9 X
260 94.3 84.3 X 320 53.7 53.7 X
261 94.2 84.2 X 321 53.7 53.7 X
262 94.2 84.2 X X 322 54.3 54.3 X
263 94.2 84.2 X X 323 55.4 55.4 X
264 94.1 84.1 X X 324 56.8 56.8 X
265 94.0 84.0 X X 325 58.1 58.1 X
266 94.0 84.0 X X 326 58.8 58.8 X
267 93.9 83.9 X X 327 58.2 58.2 X
268 93.9 83.9 X X 328 55.8 55.8 X
269 93.9 83.9 X X 329 52.6 52.6 X
270 93.9 83.9 X X 330 49.2 49.2 X
271 93.9 83.9 X X 331 47.6 47.6 X
272 94.0 84.0 X X 332 48.4 48.4 X
273 94.0 84.0 X X 333 51.8 51.8 X
274 94.1 84.1 X X 334 55.7 55.7 X
275 94.2 84.2 X 335 59.6 59.6 X
276 94.3 84.3 X 336 63.0 63.0 X
277 94.4 84.4 X 337 65.9 65.9 X
278 94.5 84.5 X 338 68.1 68.1 X
279 94.5 84.5 X 339 69.8 69.8 X
280 94.5 84.5 X 340 71.1 71.1 X
281 94.5 84.5 X 341 72.1 72.1 X
282 94.4 84.4 X 342 72.9 72.9 X
283 94.5 84.5 X 343 73.7 73.7 X
284 94.6 84.6 X 344 74.4 74.4 X
285 94.7 84.7 X 345 75.1 75.1 X
286 94.8 84.8 X 346 75.8 75.8 X
287 94.9 84.9 X 347 76.5 76.5 X
288 94.8 84.8 X 348 77.2 77.2 X
289 94.3 84.3 X 349 77.8 77.8 X
290 93.3 83.3 X 350 78.5 78.5 X
291 91.7 82.7 X 351 79.2 79.2 X
292 89.6 81.6 X 352 80.0 80.0 X
293 87.0 81.0 X 353 81.0 81.0 X
294 84.1 80.1 X 354 82.0 82.0 X
295 81.2 79.2 X 355 82.9 82.9 X
296 78.4 78.4 X 356 83.7 83.7 X
297 75.7 75.7 X 357 84.2 84.2 X
298 73.2 73.2 X 358 84.4 84.4 X
299 71.1 71.1 X 359 84.5 84.5 X
300 69.5 69.5 X 360 84.4 84.4 X

Table A5-9: Cyclepart 2for vehicleclasses2 and 3, 361t0480 s
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roller speed | | | | | roller speed | | | | |
time | normal reduced indicators time | normal reduced indicators
speed speed
no no
. no 1. . no 1.
S km/h km/h |stop|acc|cruise| dec | gear- S km/h km/h |stop|acc |cruise|dec|gear-
) gear ... | gear
shift shift
361 84.1 84.1 X 421 63.0 63.0 X X
362 83.7 83.7 X 422 63.6 63.6 X X
363 83.2 83.2 X 423 63.9 63.9 X X
364 82.8 82.8 X 424 63.8 63.8 X X
365 82.6 82.6 X 425 63.6 63.6 X X
366 82.5 82.5 X 426 63.3 63.3 X X
367 82.4 82.4 X 427 62.8 62.8 X X
368 82.3 82.3 X 428 61.9 61.9 X X
369 82.2 82.2 X 429 60.5 60.5 X X
370 82.2 82.2 X 430 58.6 58.6 X X
371 82.2 82.2 X 431 56.5 56.5 X X
372 82.1 82.1 X 432 54.6 54.6 X X
373 81.9 81.9 X 433 53.8 53.8 X X
374 81.6 81.6 X 434 54.5 54.5 X X
375 81.3 81.3 X 435 56.1 56.1 X X
376 81.1 81.1 X 436 57.9 57.9 X X
377 80.8 80.8 X 437 59.6 59.6 X X
378 80.6 80.6 X 438 61.2 61.2 X X
379 80.4 80.4 X 439 62.3 62.3 X X
380 80.1 80.1 X 440 63.1 63.1 X X
381 79.7 79.7 X 441 63.6 63.6 X X
382 78.6 78.6 X 442 63.5 63.5 X X
383 76.8 76.8 X 443 62.7 62.7 X X
384 73.7 73.7 X 444 60.9 60.9 X X
385 69.4 69.4 X 445 58.7 58.7 X X
386 64.0 64.0 X 446 56.4 56.4 X X
387 58.6 58.6 X 447 54.5 54.5 X X
388 53.2 53.2 X 448 53.3 53.3 X X
389 47.8 47.8 X 449 53.0 53.0 X X
390 42.4 42.4 X 450 53.5 53.5 X X
391 37.0 37.0 X 451 54.6 54.6 X X
392 33.0 33.0 X 452 56.1 56.1 X X
393 30.9 30.9 X 453 57.6 57.6 X X
394 30.9 30.9 X 454 58.9 58.9 X X
395 33.5 33.5 X 455 59.8 59.8 X X
396 38.0 38.0 X 456 60.3 60.3 X X
397 42.5 42.5 X 457 60.7 60.7 X X
398 47.0 47.0 X 458 61.3 61.3 X X
399 51.0 51.0 X 459 62.3 62.3 X X
400 53.5 53.5 X 460 64.1 64.1 X X
401 55.1 55.1 X 461 66.2 66.2 X X
402 56.4 56.4 X 462 68.1 68.1 X X
403 57.3 57.3 X 463 69.7 69.7 X X
404 58.1 58.1 X 464 70.4 70.4 X X
405 58.8 58.8 X 465 70.7 70.7 X X
406 59.4 59.4 X 466 70.7 70.7 X
407 59.8 59.8 X 467 70.7 70.7 X
408 59.7 59.7 X 468 70.7 70.7 X
409 59.4 59.4 X 469 70.6 70.6 X
410 59.2 59.2 X 470 70.5 70.5 X
411 59.2 59.2 X 471 70.3 70.3 X
412 59.5 59.5 X 472 70.2 70.2 X
413 60.0 60.0 X 473 70.1 70.1 X
414 60.5 60.5 X 474 69.8 69.8 X
415 61.0 61.0 X 475 69.5 69.5 X
416 61.2 61.2 X 476 69.1 69.1 X
417 61.3 61.3 X 477 69.1 69.1 X
418 61.4 61.4 X 478 69.5 69.5 X
419 61.7 61.7 X 479 70.3 70.3 X X
420 62.3 62.3 X 480 71.2 71.2 X X

Table A5-10: Cycle part 2 for vehicle classes 2 and 3, 481 to 600 s
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roller speed | | roller speed | |
time | normal reduced indicators time | normal reduced indicators
speed speed
no no
. no 1. . no 1.
S km/h km/h |stop|acc|cruise| dec | gear- S km/h km/h |stop|acc |cruise|dec|gear-
) gear ... | gear
shift shift
481 72.0 72.0 X X 541 65.3 65.3 X
482 72.6 72.6 X X 542 69.6 69.6 X
483 72.8 72.8 X X 543 72.3 72.3 X
484 72.7 72.7 X X 544 73.9 73.9 X
485 72.0 72.0 X X 545 75.0 75.0 X
486 70.3 70.3 X 546 75.7 75.7 X
487 67.7 67.7 X 547 76.5 76.5 X
488 64.4 64.4 X 548 77.3 77.3 X
489 61.0 61.0 X 549 78.2 78.2 X
490 57.6 57.6 X 550 78.9 78.9 X
491 54.0 54.0 X 551 79.4 79.4 X
492 49.7 49.7 X 552 79.6 79.6 X
493 44.4 44.4 X 553 79.3 79.3 X
494 38.2 38.2 X 554 78.8 78.8 X
495 31.2 31.2 X 555 78.1 78.1 X
496 24.0 24.0 X 556 77.5 77.5 X
497 16.8 16.8 X 557 77.2 77.2 X
498 10.4 10.4 X 558 77.2 77.2 X
499 5.7 5.7 X 559 775 77.5 X
500 2.8 28] x 560 77.9 77.9 X
501 1.6 1.6 x 561 78.5 78.5 X
502 0.3 0.3[ x 562 79.1 79.1 X
503 0.0 0.0] x 563 79.6 79.6 X
504 0.0 0.0] x 564 80.0 80.0 X
505 0.0 0.0] x 565 80.2 80.2 X
506 0.0 0.0] x 566 80.3 80.3 X
507 0.0 0.0 x 567 80.1 80.1 X
508 0.0 0.0] x 568 79.8 79.8 X
509 0.0 0.0] x 569 79.5 79.5 X
510 0.0 0.0 x 570 79.1 79.1 X
511 0.0 0.0] x 571 78.8 78.8 X
512 0.0 0.0] x 572 78.6 78.6 X
513 0.0 0.0 x 573 78.4 78.4 X
514 0.0 0.0] x 574 78.3 78.3 X
515 0.0 0.0] x 575 78.0 78.0 X
516 0.0 0.0] x 576 76.7 76.7 X
517 0.0 0.0] x 577 73.7 73.7 X
518 0.0 0.0] x 578 69.5 69.5 X
519 0.0 0.0] x 579 64.8 64.8 X
520 0.0 0.0] x 580 60.3 60.3 X
521 0.0 0.0] x 581 56.2 56.2 X
522 0.0 0.0 x 582 52.5 52.5 X
523 0.0 0.0] x 583 49.0 49.0 X
524 0.0 0.0] x 584 45.2 45.2 X
525 0.0 0.0 x 585 40.8 40.8 X
526 0.0 0.0[ x 586 35.4 35.4 X
527 0.0 0.0] x 587 29.4 29.4 X
528 0.0 0.0] x 588 234 23.4 X
529 0.0 0.0] x 589 17.7 17.7 X
530 0.0 0.0[ x 590 12.6 12.6 X
531 0.0 0.0] x 591 8.0 8.0 X
532 0.0 0.0] x 592 4.1 4.1 X
533 2.3 23] X 593 1.3 1.3] x
534 7.2 7.2 X 594 0.0 0.0] x
535 14.6 14.6 X 595 0.0 0.0] x
536 23.5 23.5 X 596 0.0 0.0] x
537 33.0 33.0 X 597 0.0 0.0] x
538 42.7 42.7 X 598 0.0 0.0] x
539 51.8 51.8 X 599 0.0 0.0] x
540 59.4 59.4 X 600 0.0 0.0] x

Table A5-11: Cyclepart 3for vehicleclass3,1t0120 s
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roller speed | | | | | roller speed | | | | |
time | normal reduced indicators time | normal reduced indicators
speed speed
no no
. no 1. . no 1.
S km/h km/h |stop|acc|cruise| dec | gear- S km/h km/h |stop|acc |cruise|dec|gear-
) gear ... | gear
shift shift
1 0.0 0.0] x 61 73.9 73.9 X X
2 0.0 0.0] x 62 74.1 74.1 X X
3 0.0 0.0] x 63 75.1 75.1 X X
4 0.0 0.0] x 64 76.8 76.8 X X
5 0.0 0.0] x 65 78.7 78.7 X X
6 0.0 0.0] x 66 80.4 80.4 X X
7 0.0 0.0] x 67 81.7 81.7 X X
8 0.9 0.9] x 68 82.6 82.6 X
9 3.2 3.2 X 69 83.5 83.5 X
10 7.3 7.3 X 70 84.4 84.4 X
11 12.4 12.4 X 71 85.1 85.1 X
12 17.9 17.9 X 72 85.7 85.7 X
13 23.5 23.5 X 73 86.3 86.3 X
14 29.1 29.1 X 74 87.0 87.0 X
15 34.3 34.3 X 75 87.9 87.9 X
16 38.6 38.6 X 76 88.8 88.8 X
17 41.6 41.6 X 77 89.7 89.7 X
18 43.9 43.9 X 78 90.3 90.3 X
19 45.9 45.9 X 79 90.6 90.6 X
20 48.1 48.1 X 80 90.6 90.6 X
21 50.3 50.3 X 81 90.5 90.5 X
22 52.6 52.6 X 82 90.4 90.4 X
23 54.8 54.8 X 83 90.1 90.1 X
24 55.8 55.8 X 84 89.7 89.7 X
25 55.2 55.2 X 85 89.3 89.3 X
26 53.8 53.8 X 86 88.9 88.9 X
27 52.7 52.7 X 87 88.8 88.8 X
28 52.8 52.8 X 88 88.9 88.9 X
29 55.0 55.0 X 89 89.1 89.1 X
30 58.5 58.5 X 90 89.3 89.3 X
31 62.3 62.3 X 91 89.4 89.4 X
32 65.7 65.7 X 92 89.4 89.4 X
33 68.0 68.0 X 93 89.2 89.2 X
34 69.1 69.1 X 94 88.9 88.9 X
35 69.5 69.5 X 95 88.5 88.5 X
36 69.9 69.9 X 96 88.0 88.0 X X
37 70.6 70.6 X 97 87.5 87.5 X X
38 71.3 71.3 X 98 87.2 87.2 X X
39 72.2 72.2 X 99 87.1 87.1 X X
40 72.8 72.8 X 100 87.2 87.2 X X
41 73.2 73.2 X 101 87.3 87.3 X X
42 73.4 73.4 X 102 87.4 87.4 X X
43 73.8 73.8 X 103 87.5 87.5 X X
44 74.8 74.8 X 104 87.4 87.4 X X
45 76.7 76.7 X 105 87.1 87.1 X
46 79.1 79.1 X 106 86.8 86.8 X
47 81.1 81.1 X 107 86.4 86.4 X
48 82.1 82.1 X 108 85.9 85.9 X
49 81.7 81.7 X X 109 85.2 85.2 X
50 80.3 80.3 X X 110 84.0 84.0 X
51 78.8 78.8 X X 111 82.2 82.2 X
52 77.3 77.3 X X 112 80.3 80.3 X
53 75.9 75.9 X X 113 78.6 78.6 X
54 75.0 75.0 X X 114 77.2 77.2 X
55 74.7 74.7 X X 115 75.9 75.9 X
56 74.6 74.6 X X 116 73.8 73.8 X
57 74.7 74.7 X X 117 704 70.4 X
58 74.6 74.6 X X 118 65.7 65.7 X
59 74.4 74.4 X X 119 60.5 60.5 X
60 74.1 74.1 X X 120 55.9 55.9 X

Table A5-12: Cyclepart 3for vehicleclass 3, 121t0 240 s




TRANSWP.29/2004/68/Rev.1

page 70
Annex 5
roller speed | | roller speed | |
time | normal reduced indicators time | normal reduced indicators
speed speed
no no
. no 1. . no 1.
S km/h km/h |stop|acc|cruise| dec | gear- S km/h km/h |stop|acc |cruise|dec|gear-
) gear ... | gear
shift shift
121 53.0 53.0 X 181 50.2 50.2 X
122 51.6 51.6 X 182 48.7 48.7 X
123 50.9 50.9 X 183 47.2 47.2 X
124 50.5 50.5 X 184 47.1 47.1 X
125 50.2 50.2 X 185 47.0 47.0 X
126 50.2 50.2 X 186 46.9 46.9 X
127 50.6 50.6 X 187 46.6 46.6 X
128 51.2 51.2 X 188 46.3 46.3 X
129 51.8 51.8 X 189 46.1 46.1 X
130 52.5 52.5 X 190 46.1 46.1 X
131 534 534 X 191 46.4 46.4 X
132 54.9 54.9 X 192 47.1 47.1 X
133 57.0 57.0 X 193 48.1 48.1 X
134 59.4 59.4 X 194 49.8 49.8 X
135 61.9 61.9 X 195 52.2 52.2 X
136 64.3 64.3 X 196 54.8 54.8 X
137 66.4 66.4 X 197 57.3 57.3 X
138 68.1 68.1 X 198 59.5 59.5 X
139 69.6 69.6 X 199 61.7 61.7 X
140 70.7 70.7 X 200 64.3 64.3 X
141 71.4 71.4 X 201 67.7 67.7 X
142 71.8 71.8 X 202 714 71.4 X
143 72.8 72.8 X 203 74.9 74.9 X
144 75.0 75.0 X 204 78.2 78.2 X
145 77.8 77.8 X 205 81.1 81.1 X
146 80.7 80.7 X 206 83.9 83.9 X
147 83.3 83.3 X 207 86.5 86.5 X
148 85.4 85.4 X 208 89.1 89.1 X
149 87.3 87.3 X 209 91.6 91.6 X
150 89.1 89.1 X 210 94.0 94.0 X
151 90.6 90.6 X 211 96.3 96.3 X
152 91.9 91.9 X 212 98.4 98.4 X
153 93.2 93.2 X 213| 100.4 100.4 X
154 94.5 94.5 X 214 102.1 102.1 X
155 96.0 96.0 X 215 103.6 103.6 X
156 97.5 97.5 X 216 104.9 104.9 X
157 98.9 98.9 X 217 106.2 106.2 X
158 99.8 99.8 X 218 107.4 106.4 X
159 99.0 99.0 X 219| 108.5 106.5 X
160 96.6 96.6 X 220| 109.3 106.6 X
161 93.7 93.7 X 221 109.9 106.6 X
162 91.3 91.3 X 222| 110.5 107.0 X
163 90.4 90.4 X 223 110.9 107.3 X
164 90.6 90.6 X 224 111.2 107.3 X
165 91.1 91.1 X 225 1114 107.2 X
166 90.9 90.9 X 226 111.7 107.2 X
167 89.0 89.0 X 227 111.9 107.2 X
168 85.6 85.6 X 228| 1123 107.3 X
169 81.6 81.6 X 229 113.0 107.5 X
170 77.6 77.6 X 230 114.1 107.3 X
171 73.6 73.6 X 231 115.7 107.3 X
172 69.7 69.7 X 232 117.5 107.3 X
173 66.0 66.0 X 233| 119.3 107.3 X
174 62.7 62.7 X 234 1210 108.0 X
175 60.0 60.0 X 235 122.2 108.2 X
176 58.0 58.0 X 236 122.9 108.9 X
177 56.4 56.4 X 237 123.0 109.0 X
178 54.8 54.8 X 238 122.9 108.9 X
179 53.2 53.2 X 239 122.7 108.7 X
180 51.7 51.7 X 240| 1226 108.6 X

Table A5-13: Cyclepart 3for vehicleclass 3, 241t0 360 s
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roller speed | | | | | roller speed | | | | |
time | normal reduced indicators time | normal reduced indicators
speed speed
no no
. no 1. . no 1.
S km/h km/h |stop|acc|cruise| dec | gear- S km/h km/h |stop|acc |cruise|dec|gear-
) gear .| gear
shift shift
241| 122.4 108.4 X 301, 109.8 95.8 X
242 122.3 108.3 X 302 109.9 95.9 X
243 122.2 108.2 X 303 110.2 96.2 X
244| 122.2 108.2 X 304, 1104 96.4 X
245 122.2 108.2 X 305 110.7 96.7 X
246 122.2 108.2 X 306 110.7 96.7 X
247| 122.3 108.3 X 307, 110.3 96.3 X
248 122.4 108.4 X 308 109.3 95.3 X
249 122.4 108.4 X 309 108.0 94.0 X
250 1225 108.5 X 310, 106.5 92.5 X
251 122.5 108.5 X 311 105.4 91.4 X
252 122.5 108.5 X 312 104.9 90.9 X
253 1225 108.5 X 313 1047 90.7 X
254 122.6 108.6 X 314 104.3 90.3 X
255 122.8 108.8 X 315 103.6 89.6 X X
256| 123.0 109.0 X 316/ 102.6 88.6 X X
257 123.2 109.2 X 317 101.7 87.7 X X
258| 123.3 109.3 X 318, 100.8 86.8 X X
259| 1234 109.4 X 319 100.2 86.2 X X
260| 1235 109.5 X 320 99.8 85.8 X X
261 123.5 109.5 X 321 99.7 85.7 X X
262| 123.6 109.6 X 322 99.7 85.7 X X
263 123.8 109.8 X 323 100.0 86.0 X X
264 124.0 110.0 X 324 100.7 86.7 X X
265 1242 110.2 X 325, 1018 87.8 X X
266 124.5 110.5 X 326 103.2 89.2 X X
267| 1247 110.7 X 327, 104.9 90.9 X X
268| 124.9 110.9 X 328| 106.6 92.6 X X
269 125.1 111.1 X 329 108.3 94.3 X X
270 125.2 111.2 X 330, 109.9 95.9 X X
271 125.3 111.3 X 331 1114 97.4 X X
272 125.3 111.3 X 332 112.7 98.7 X X
273| 125.3 111.3 X 333 1137 99.7 X X
274 125.2 111.2 X 334 114.3 100.3 X X
275 125.0 111.0 X 335 114.6 100.6 X X
276| 124.8 110.8 X 336, 115.0 101.0 X X
277 124.6 110.6 X 337 115.4 101.4 X X
278 124.4 1104 X 338 115.8 101.8 X X
279 124.3 110.3 X 339, 116.2 102.2 X X
280| 123.9 109.9 X 340| 116.5 102.5 X X
281 123.3 109.3 X 341 116.6 102.6 X X
282| 1221 108.1 X 342 116.7 102.7 X X
283| 120.3 106.3 X 343| 116.8 102.8 X X
284 118.0 104.0 X 344 117.0 103.0 X X
285 115.5 1015 X 345 1175 103.5 X X
286 113.2 99.2 X 346 118.3 104.3 X X
287 111.2 97.2 X 347 119.2 105.2 X X
288 110.1 96.1 X 348 120.1 106.1 X X
289| 109.7 95.7 X 349| 120.8 106.8 X X
290 109.8 95.8 X 350 121.1 107.1 X X
291 110.1 96.1 X 351 120.7 106.7 X X
292 1104 96.4 X 352 119.0 105.0 X X
293 110.7 96.7 X 353 116.3 102.3 X X
294| 110.9 96.9 X 354, 1131 99.1 X X
295| 110.9 96.9 X 355 110.3 96.3 X X
296| 110.8 96.8 X 356, 109.0 95.0 X X
297| 110.6 96.6 X 357, 109.4 95.4 X X
298 1104 96.4 X 358 110.4 96.4 X X
299 110.1 96.1 X 359 111.3 97.3 X X
300[ 109.9 95.9 X 360, 1115 97.5 X X
Table A5-14: Cyclepart 3for vehicleclass 3,361t0480 s
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roller speed | | roller speed | |
time | normal reduced indicators time | normal reduced indicators
speed speed
no no
. no 1. . no 1.
S km/h km/h |stop|acc|cruise| dec | gear- S km/h km/h |stop|acc |cruise|dec|gear-
) gear ... | gear
shift shift

361 110.1 96.1 X X 421| 116.2 102.2 X

362 107.4 934 X X 422 116.4 102.4 X

363 104.4 90.4 X X 423 116.6 102.6 X

364| 101.8 87.8 X X 424| 116.8 102.8 X

365 100.0 86.0 X X 425 117.0 103.0 X

366 99.1 85.1 X X 426 117.4 103.4 X

367 98.7 84.7 X X 427 117.9 103.9 X

368 98.2 84.2 X X 428 118.4 104.4 X

369 99.0 85.0 X X 429 118.8 104.8 X

370| 100.5 86.5 X X 430 119.2 105.2 X

371 102.3 88.3 X X 431 119.5 105.5 X

372 103.9 89.9 X X 432 119.7 105.7 X

373| 105.0 91.0 X X 433| 1199 105.9 X

374 105.8 91.8 X X 434 120.1 106.1 X

375 106.4 92.4 X X 435 120.3 106.3 X

376] 107.1 93.1 X X 436/ 120.5 106.5 X

377 107.7 93.7 X X 437 120.8 106.8 X

378 108.3 94.3 X X 438 121.1 107.1 X

379| 109.0 95.0 X X 439| 1215 107.5 X

380 109.6 95.6 X X 440 122.0 108.0 X

381 110.3 96.3 X X 441 122.3 108.3 X

382| 110.9 96.9 X X 442| 122.6 108.6 X

383 111.5 97.5 X X 443 122.9 108.9 X

384 112.0 98.0 X X 444 123.1 109.1 X

385] 1123 98.3 X X 445 1232 109.2 X

386 112.6 98.6 X X 446 123.4 1094 X

387 112.9 98.9 X X 447| 1235 109.5 X

388| 113.1 99.1 X X 448| 123.7 109.7 X

389 113.3 99.3 X X 449 123.9 109.9 X

390| 113.3 99.3 X X 450| 124.2 110.2 X

391 113.2 99.2 X X 451 124.4 1104 X

392 113.2 99.2 X X 452 124.7 110.7 X

393| 1133 99.3 X X 453| 125.0 111.0 X

394 1135 99.5 X X 454 125.2 111.2 X

395 113.9 99.9 X X 455 125.3 111.3 X

396 114.3 100.3 X X 456 125.1 111.1 X

397 114.6 100.6 X X 457 124.4 1104 X

398 114.9 100.9 X X 458 123.3 109.3 X

399| 115.1 101.1 X 459| 122.0 108.0 X

400, 115.3 101.3 X 460, 120.8 106.8 X

401 1154 101.4 X 461 1195 105.5 X

402 115.5 1015 X 462 118.4 104.4 X

403 115.6 101.6 X 463 117.8 103.8 X

404 115.8 101.8 X 464 117.6 103.6 X

405 115.9 101.9 X 465 1175 103.5 X

406 116.0 102.0 X 466 1175 103.5 X

407 116.0 102.0 X 467 117.4 103.4 X

408| 116.0 102.0 X 468| 117.3 103.3 X

409 116.0 102.0 X 469 117.1 103.1 X

410 115.9 101.9 X 470 116.9 102.9 X

411 115.9 101.9 X 471 116.6 102.6 X

412 115.9 101.9 X 472 116.5 102.5 X

413 115.8 101.8 X 473 116.4 102.4 X

414| 115.8 101.8 X 474 1164 102.4 X

415 115.8 101.8 X 475 116.5 102.5 X

416 115.8 101.8 X 476 116.7 102.7 X

417| 115.8 101.8 X 477 117.0 103.0 X

418 115.8 101.8 X 478 117.3 103.3 X

419 115.9 101.9 X 479 117.7 103.7 X

420| 116.0 102.0 X 480 118.1 104.1 X

Table A5-15: Cyclepart 3 for vehicleclass 3, 481to 600 s
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roller speed | | roller speed | | |
time | normal reduced indicators time | normal reduced indicators
speed speed
no no
. no 1. . no 1.
S km/h km/h |stop|acc|cruise| dec | gear- S km/h km/h |stop|acc |cruise|dec|gear-
) gear ... | gear
shift shift
481 118.5 104.5 X 541 115.0 101.0 X
482 118.8 104.8 X 542 115.3 101.3 X
483 118.9 104.9 X 543 116.0 102.0 X
484 119.1 105.1 X 544 116.7 102.7 X
485 119.1 105.1 X 545 117.5 103.5 X
486 119.1 105.1 X 546 118.2 104.2 X
487 119.2 105.2 X 547 118.6 104.6 X
488 119.2 105.2 X 548 118.7 104.7 X
489 119.3 105.3 X 549 118.8 104.8 X
490| 119.3 105.3 X 550 118.8 104.8 X
491 1194 105.4 X 551 118.9 104.9 X
492 119.5 105.5 X 552 119.1 105.1 X
493 1195 105.5 X 553 1194 105.4 X
494 119.3 105.3 X 554 119.7 105.7 X
495 119.0 105.0 X 555 119.9 105.9 X
496| 118.6 104.6 X 556| 120.0 106.0 X
497 118.2 104.2 X 557 119.6 105.6 X
498 117.8 103.8 X 558 118.4 105.4 X
499| 117.6 103.6 X 559| 115.9 103.9 X
500| 117.5 103.5 X 560 113.2 102.2 X
501 117.4 1034 X 561 110.5 100.5 X
502| 117.4 1034 X 562| 107.2 99.2 X
503 117.3 103.3 X 563 104.0 98.0 X
504 117.0 103.0 X 564 100.4 96.4 X
505| 116.7 102.7 X 565 96.8 94.8 X
506 1164 102.4 X 566 92.8 92.8 X
507| 116.1 102.1 X 567 88.9 88.9 X
508| 115.9 101.9 X 568 84.9 84.9 X
509 115.7 101.7 X 569 80.6 80.6 X
510 115.5 1015 X 570 76.3 76.3 X
511 115.3 101.3 X 571 72.3 72.3 X
512 115.2 101.2 X 572 68.7 68.7 X
513 115.0 101.0 X 573 65.5 65.5 X
514 114.9 100.9 X 574 63.0 63.0 X
515 114.9 100.9 X 575 61.2 61.2 X
516 115.0 101.0 X 576 60.5 60.5 X
517 115.2 101.2 X 577 60.0 60.0 X
518 115.3 101.3 X 578 59.7 59.7 X
519 1154 1014 X 579 59.4 59.4 X
520 1154 101.4 X 580 594 59.4 X
521 115.2 101.2 X 581 58.0 58.0 X
522| 114.8 100.8 X 582 55.0 55.0 X
523 114.4 100.4 X 583 51.0 51.0 X
524 113.9 99.9 X 584 46.0 46.0 X
525| 113.6 99.6 X 585 38.8 38.8 X
526| 113.5 99.5 X 586 31.6 31.6 X
527 113.5 99.5 X 587 24.4 24.4 X
528| 113.6 99.6 X 588 17.2 17.2 X
529 113.7 99.7 X 589 10.0 10.0 X
530| 113.8 99.8 X 590 5.0 5.0 x
531 113.9 99.9 X 591 2.0 2.0] x
532| 114.0 100.0 X 592 0.0 0.0] x
533| 114.0 100.0 X 593 0.0 0.0] x
534| 114.1 100.1 X 594 0.0 0.0] x
535 114.2 100.2 X 595 0.0 0.0] x
536| 114.4 1004 X 596 0.0 0.0] x
537| 1145 100.5 X 597 0.0 0.0] x
538 114.6 100.6 X 598 0.0 0.0] x
539| 114.7 100.7 X 599 0.0 0.0] x
540] 1148 100.8 X 600 0.0 0.0] x
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CHASSISDYNAMOMETER AND INSTRUMENTS DESCRIPTION

Chass's Dynamometer

Speed sensor

Coast down meter

Trade name (-mark) and mode!:
Diameter of roller:

Power absorption system: polygond function/coefficient control
Resolution:

Trade name (-mark) and modd:

— Digplay output:
— Number of channéls.

Vi, Vospeed: — Speed SRHtiNG:



1.1.

1.2

13.

2.1

2.2.

2.3.

2.4.

2.5.
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Annex 7
ROAD TESTS FOR THE DETERMINATION OF TEST BENCH SETTINGS

Requirements for the rider

The rider shal wear a wdll-fitting suit (one-piece) or smilar clothing, and a protective hemet, eye
protection, boots and gloves.

The rider in the conditions given in paragraph 1.1. above shdl have a mass of 75 kg + 5 kg and
be 1.75 m = 0.05 mtdll.

Therider shal be seated on the seat provided, with his feet on the footrests and his arms normally
extended. This pogtion shall alow therider at dl times to have proper control of the motorcycle
during the tests.

Requirement for the road and ambient conditions

Thetest road shdl beflat, level, sraight and smoothly paved. Theroad surface shall bedry and free
of obgtaclesor wind barriersthat might impede the measurement of the running resstance. Thedope
of the surface shal not exceed 0.5 per cent between any two points at least 2 m apart.

During data collecting periods, the wind shall be steady. The wind speed and the direction of the
wind shal be measured continuoudy or with adequate frequency at alocation where the wind force
during coast down is representative.

The ambient conditions shal be within the fallowing limits
- maximum wind speed: 3 /s

- maximum wind speed for guss 5 m/s

- average wind speed, pardld: 3 m/s

- average wind speed, perpendicular: 2 m/s

- maximum reative humidity: 95 per cent

- ar temperature; 278 K to 308 K

Standard ambient conditions shdl be as follows:
- pressure, Po: 100 kPa

- temperature, Tp: 293 K

- reldtive air dengity, dp: 0.9197

- air volumetric mass, ?q: 1.189 kg/m3

The rdldive ar dengty when the vehicle (motorcycle) istested, calculated in accordance with the
formula below, shdl not differ by more than 7.5 per cent from the air density under the standard
conditions.
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2.6.

3.1

3.2

4.1.

Therddive ar dendty, dT, shdl be cdculated by the following formula
d. =d.’ B. T, Equation A7-1
T~Y T 5
r‘0 TT
where:
pT isthe mean ambient pressure during tes, in kPa

TT isthe mean ambient temperature during te, in K.

Condition of the test vehicle (motorcycle)

The test vehicle shdl comply with the conditions described in paragraph 6.2.
Wheningdling the measuring insruments on thetest motorcycle, care shdl betaken to minimisether
effects on the digtribution of the load between the wheds. When ingaling the speed sensor outside
the motorcycle, care shal be taken to minimise the additiona aerodynamic loss.

Specified coast down speeds

The coast down times have to be measured between v; and v, as Specified in table A7- 1 depending
on the vehicle class as defined in paragreph 6.3.

Table A7-1: Coast down time measurement beginning speed and ending speed.

MotorcycleClass | vjinkm/h v inkmvh v2 inkm/h
50 55 45
1 40 45 35
30 35 25
20 25 15
100 110 90
80*/ 90 70
2 60*/ 70 50
40*/ 45 35
20*/ 25 15
120 130 110
100 */ 110 90
3 80*/ 90 70
60*/ 70 50
40*/ 45 35
20*/ 25 15

*/  Specified coast down speeds for motorcycles that have to
drive the part in the "reduced speed"” version
(For reduced speed version specifications see paragraph 6.5.4.)



4.2.

5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

5.7.

5.8.
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When the running resistance is verified in accordance with paragreph 7.2.2.3.2., the test can be
executed at vj = 5 km/h, provided that the coast down time accuracy according to paragraph 6.5.7.
in thisregulation isensured.

M easurement of coast down time

After awarm-up period, the motorcycle shall be accelerated to the coast down starting speed, at
which point the coast down measurement procedure shal be started.

Sinceit can be dangerous and difficult from the viewpoaint of itsconstructionto havethetransmisson
shifted to neutral, the coasting may be performed solely with the clutch disengeged. For those
motorcycles that have no way of cutting the transmitted engine power off prior to coagting, the
motorcycle may betowed until it reachesthe coast down starting speed. When the coast down test
isreproduced on the chassis dynamometer, the transmission and clutch shal beinthe samecondition
as during the road test.

Themotorcycle steering shdl be dtered aslittle as possible and the brakes shdl not be operated until
the end of the coast down measurement period.

The first coast down time DTg corresponding to the specified speed \j shall be measured as the
elapsed time from the motorcycle speed vj + Dv to v - Dv.

The above procedure shall be repested in the opposite direction to measure the second coast down
time DTh;.

The average DTj of the two coast down times DT and DThi shall be calculated by the following
equation:

o1 =2 Tait ?Thi Equation A7-2
" |
2

At leest four tests shall be performed and the average coast down time DT calculated by the
following equation:

2T, :HL A Equation A7-3

Tegts shdl be performed until the statistical accuracy Pisequd to or lessthan 3 per cent (P = 3 per
cent).

The statistical accuracy P as apercentage, is caculated by the following equation:

t" s, 100 Equation A7-4
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where:
t Isthe coefficient givenin table A7-2;
S isthe gandard deviation given by the following formula:
o (OT, - DTJ-)Z Equation A7-5
-_— a _—
=1 n-1
where:

n is the number of tests.

Table A7-2: Coeffidents for the statistical accuracy

t
n t ﬁ
4 32 1.60
5 2.8 1.25
6 2.6 1.06
7 2.5 0.94
8 2.4 0.85
9 2.3 0.77
10 2.3 0.73
11 2.2 0.66
12 2.2 0.64
13 2.2 0.61
14 2.2 0.59
15 2.2 0.57

5.9. Inrepesating the text, care shdl be taken to start the coast down after observing the same warm-up
procedure and at the same coast down starting speed.

5.10. The measurement of the coast down times for multiple specified speeds may be made by a
continuous coast down. In this case, the coast down shall be repeated after observing the same
warm-up procedure and at the same coast down starting speed.

5.11. Thecoast down time shall berecorded. The example of the record form is given in Annex 8.
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6. Data processng

6.1. Cdculation of running resistance force

6.1.1 The running resistance force K, in Newton, at the specified speed v shall be calculated by the

following eguation:
F, =L+ m.)’ 22V Equation A7-6
3.6 ?T;

I

where:
my should be measured or calculated as appropriate. Asan dternative, my may beestimated as 7

per cent of the unladen motorcycle mass.
6.1.2. The running resistance force Fj shall be corrected in accordance with paragraph 6.2. below.
6.2. Running resgtance curvefitting

The running resistance force, F, shal be calculated as follows:

6.2.1. Thisfollowing equation shall befitted to the data set of Fj and vj obtained above by linear regression
to determine the coefficients fg and f2,

F=fy+f, v2 Equation A7-7

6.2.2. The coefficients fg and f2 determined shall be corrected to the standard ambient conditions by the
following equations

f o =fo[1+Ko(Tr - To)] Equation A7-8
x _¢ - Tr. Po Equation A7-9
To Pt
where

K g should be determined based on the empirical datafor the particular motorcycleand tyretests, or
should be assumed as follows, if the information is not available: Ko = 6" 1003 K- 1.

6.3. Target running resistance force F* for chassis dynamometer seiting

The target running resistance force F* (vg) on the chassis dynamometer at the reference motorcycle
speed v, in Newton, is determined by the following equation:

F'vg)=fo+f 2" vy2 Equation A7-10
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FORM FOR THE RECORD OF COAST DOWN TIME
Tradename, Production number (Body): .
Dae. [/ [ Peceof thetet: Nameof recorder
Climae Atmospheric pressure:. kPa Atmospherictemperature:
Wind speed (pardld/perpendicular); [ m/'s
Riderhegnt. m
Motorcycle Coast down time(s) Statistical C(;Aa\s/ter;c?v?m Running [Target running
speed _ accuracy time resistance| resistance | Note
km/h ns in per cent ins in N inN
Firs
Second
Firs
Second
Firs
Second
Firs
Second
Firs
Second
Firs
Second
Firs
Second
Firs
Second
Firs
Second

_ 1
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Annex 9

RECORD OF CHASSISDYNAMOMETER SETTING (BY COAST DOWN METHOD)

Tradename;, Production number (body);
Dae [ | Paceof thetest: Nameof recorder;
Motorcycle Coast down time(s) Running resistance Setting Note
Speed ins inN error,
in km/h in per cent
Testl | Test2 | Test3 | Average | Settingvalue | Target vaue %
Curvefiting: F*=_+ 2
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Annex 10

RECORD OF CHASSISDYNAMOMETER SETTING (BY TABLE METHOD)

Trederame, ... Production number Body).
Dae [ [ Peaceof thetet: Nameof recorder;:
Motorcycle Coast down time(s) Running resistance Setting error | Note

speed ins inN in per cent
in km/h
Testl | Test2| Test 3 | Average | Settingvalue | Target vaue %

Curvefiting F*=_+ V2
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Annex 11

RECORD OF TYPE | TEST RESULTS

Trederame, ... Production number Body).
Dae [/ | Peceof thetest: Nameof recorder
Climae Atmospheric pressures. kPa Atmospheric temperature; K
Motorcycle Reduced Cyde| Sating | Test Distance Emissoning Fud
Class speed part | cond. | number driven HC | co | NOy| CO cons.
Yes/No inkm X 2 | inlitre
1
2
1,20r3 1 Cold 3
Average
1
1 1 | Hot 2
3
Average
1
20r3 2 Hot 2
3
Average
1
3 3 | Hot 2
3
Average
Motorcycle Rses::ded Cyde| Sating | Weghtingin | Average Emissonin gkm Fuelirclzons
I iti .
Class vesNo | P condition | per cent HC | CO | NOx| CO2 | jirer100 km
1 Cold 50
1 1 Hot 50
- - - Find Result
1 Cold 30
2 2 Hot 70
- - - Find Result
1 Cold 25
3 2 Hot 50
3 Hot 25
- - - Find Result
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RECORD OF TYPE Il TEST RESULTS
Trederame: Production number (Body):
Date,. /[ [ Paceof thetest: Nameof recorder
Cimae Atmosphericpressure; kPa Atmospherictemperature K
Idiing speed in min1 Engineoll | CO content | CO2 content c%)rrected
temperature | inpercent | inpercent | o oomen
Minmum | Average | Maximum in°c vol. val. n pe(rjcent
vol.
High idling speed in min1 Engneal | COcontent | CO2 content C%)rrected
temperature | inpercent | inpercent | o oomet
Minmum | Average | Maximum in°c vol. vol. In peglcent
val.
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Annex 13

EXPLANATORY NOTE ON GEARSHIFT PROCEDURE

Thisexplanatory noteis not apart of the standard, but explains matters specified or described in the standard
or gppendix, and matters related thereto.

1.

1.1

1.2.

1.3.

1.4.

2.1.

2.2.

Approach

The development of the gearshift procedure was based on an andysis of the gearshift pointsinthein-use
data. In order to get generdised relations between technica specifications of the vehiclesand gearshift
speeds the engine speeds were normaised to the utilisable band between rated speed and idling speed.

In a second step the end speeds (vehicle speed as well as normalised engine speed) for ypshiftsand
downshifts were determined and collected in a separate table. The averages of these speedsfor each
gear and vehicle were calculated and correlated with technica specifications of the vehicles.

The results of these analyses and ca culations can be summarised asfollows:

- The gearshift behaviour is engine speed related rather than vehicle speed related.

- The best correlation between gearshift speeds and technical data was found for normalised engine
speeds and the power to mass ratio (rated power/(unladen mass + 75 kg).

- Theresdud variations cannot be explained by other technicd dataor by different transmisson retios.
They are most probably assgned to differencesin traffic conditionsand individua driver behaviour.

- Thebest gpproximation between gearshift peeds and power to massratio wasfound for exponentiad
functions.

- The gearshift function for the first gear is Sgnificantly lower than for al other gears.

- The gearshift speeds for dl other gears can be approximated by one common function.

- No differences were found between five- speed and six-speed gearboxes.

- Thegearshift behaviour in Japan issgnificantly different from the equa-type gearshift behaviour inthe
Europe Union (EU) and in the United States of America (USA).

In order to find a balanced compromise between the three regions a new approximation function for
normalised upshift speeds versus power to mass ratio was caculated as weighted average of the
EU/USA curve (with 2/3 weighting) and the Japanese curve (with 1/3 weighting).

Gearshift criteria, additiona reguirements

Based on this, the gearshift prescriptions can be summarised asfollows:

For accel eration phases manud transmissions shdl be shifted from first to second gear when the engine
speed reaches a value according to the following formula
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2.3.

24.

2.5.

2.6.

2.7.

(-1.9'—Fn Equation A13-1
n_max_acc (1) =(0.5753 " e mk*Ts 0.1)" (S - Nigle) * Nigle
Upshifts for higher gears have to be carried out during acceleration phases when the engine speed
reaches a va ue according to the following formula

Pn_ Equation A13-2
mk+75 . .,
)" (S - Nigie) + Nigle

(-1.9°
n_max_acc (i) =(0.5753 " e

where:
i isthe gear number (3 2),
P isthe rated power in kW,
m isthe unladen massinkg,
n is the engine speed in min™,
Nae  istheiding speedin min,
S is the rated engine speed in min™*

The minimum engine Speads for accel eration phasesin the second gear or higher gears are accordingly
defined by the following formula

r(i) Equation A13-3

G- 1)

n_min_acc(i) =n_max_acc(i- 1)~

where:
r(i) istheratio of gear i

Theminimum engine speedsfor dece eration phasesor cruising phasesin the second gear or higher gears
are defined by the following formula

r@) Equation A13-4
ri- 1)

n_min_dec (i) =n_min_dec(i- D)~

where:
r(i) istheratio of gear i

When reaching these val ues during decel eration phases the manud transmisson hasto beshifted tothe
next lower gear (see figure A13-1). The engine speed vaues resulting from the formulas above can be
rounded to multiples of 200 min™ for practical applications.

Figure A13-1 shows an example for a gearshift sketch for asmal vehicle. The solid linesdemongtrate
the gear usefor acceleration phases; the dotted lines show the downshift points for decel eration phases.
During cruising phases the whol e speed range between downshift speed and upshift speed may be used.
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2.8. In order to avoid drivesbility problems these prescriptions had to be supplemented by the following
additiona requirements, (some of them are generd, some are assigned to particular cycle phases):

There are fixed alocations for acceleration, cruising and decel eration phases (see Annex 5).
Gearshifts are prohibited for indicated cycle sections (see Annex 5).

No gearshift if a deceleration phase follows immediatdly after an acceleration phase.

Idle modes shdl be run with manud transmissonsin the first gear with the clutch disengaged.
Downshiftsto thefirst gear are prohibited for those modes, which require the vehicleto decelerate to
zero.

Manua transmissons gearshifts shal be accomplished with minimum time with the operator closing
the throttle during each ghift.

Thefirgt gear should only be used when starting from standdfill.

For those modes that require the vehicle to decelerate to zero, manuad transmission clutches shdl be
disengaged when the speed drops below 10 km/h, when the engine speed drops below
Nae+ 0.03* (S— nge), When engine roughnessis evident, or when engine galing isimminent.
Whilethe clutch is disengaged the vehicle shall be shifted to the gppropriate gear for sarting the next
mode.

The minimum time gpan for a gear sequence is 2 seconds.

2.9. To give the test engineer more flexibility and to assure driveahility the gearshift regresson functions
should be treated as lower limits. Higher engine speeds are permitted in any cycle phase.

’
(4
s

I I I ya 2

| rated speed |/ /
]

VA

ted in min- / / / e
I / f / / / T
1 A / / J engine speed range
/ / LY ,// cruising phases (gear — Gear1
/ : / — Gear?2
/ —  Gear3
/ 4 / — Gear4
—// Gear 5
1 | vehicle 37, Europe, 47 kWit | — Gear6
= n_upshift_EU_J_US
= = n_downshift EU J US
....::::.::::!::::.
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

vehicle speed in km/h

Figure A13-1: Example of agearshift sketch for asmdl vehicle
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3.

3.1.

3.2

3.3.

Cdculation example

An example of input data necessary for the caculation of shift speedsis shown intable A13-1. The
upshift speeds for acceleration phases for the first gear and higher gears are calculated using equation
A13-1 and equation A13-2. The denormdisation of engine speeds can be executed by using the
equationn=n_norm* (S—nNqe + Nge

The downshift speedsfor decel eration phases can be calcul ated with equation A13-4. Thendv valuesin
table A13-1 can beused asgear ratios. These vaues can also be used to caculate the affiliated vehide
Speeds (vehicle shift speed in gear | = engine shift speedin gear i / ndvi). The corresponding resultsare
shown in table A13-2 and table A13-3.

In a further step the possbility of a smplification of the above-described gearshift dgorithms was
examined by additiona analysesand calculations. 1t should especidly be checked whether engine shift
speeds could be replaced by vehicle shift speeds. The andyssshowed that vehicle speeds could not be
brought in line with the gearshift behaviour of thein-use data.

Table A13-1: Input datafor the caculation of engine and vehicle shift peeds

[tem Input Data
Engine capadity in et 600
Pninkw 72
mk in kg 199
sinmin* 11,800
Nige inmin® 1,150
ndvy */ 133.66
ndvo 94.91
ndv3 76.16
ndvz 65.69
ndvs 58.85
navg 54.04
pmr **/in KW/t 262.8
*/ ndv means the ratio between engine speed in min* and vehicle
speed in km/h

**/ pmr means the power to mass raio caculated by
Pn/ (mg+75) ~ 1,000; P, in kW, m¢in kg
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Table A13-2: Shift speeds for acceleration phases for the first gear and for higher gears (according to
table A13-1)

EU/USA/Japan driving behaviour
n_acc max (1) n acc_max (i)
n_norm*/ in per cent 24.8 per cent 34.8 per cent
n inmin* 3,804 4,869
*/ n_norm meansthe caculated vaue by equation A13-1and equation A 13-

2.

Table A13-3: Engine and vehide shift speeds according to table A13-2

EU/USA/Japan driving behaviour
Gearsnift vinkmh | OMO i
In per cent

1>2 28.5 2.49 3,804

2->3 51.3 34.9 4,869

Upshift 32>4 63.9 34.9 4,869
4->5 74.1 34.9 4,869

5->6 82.7 34.9 4,869

2->cl*/ 15.5 3.0 1,470

3>2 28.5 9.6 2,167

Downshift 4->3 51.3 20.8 3,370
5>4 63.9 24.5 3,762

6->5 74.1 26.8 4,005

*/ "c" means"Clutch-Off" iming.



