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UNIFORM PROVISIONS CONCERNING THE MEASUREMENT PROCEDURE FOR
MOTORCY CLES EQUIPPED WITH A POSITIVE —OR COMPRESSION IGNITION
ENGINE WITH REGARD TO THE EMISSION OF GASEOUS POLLUTANTS,
CO, EMISSIONS AND FUEL CONSUMPTION BY THE ENGINE

A. STATEMENT OF TECHNICAL RATIONALE AND JUSTIFICATION

1. Technicd and economic feashility

The objectiveisto establish aharmonized globa technica regulation (gtr) on the certification procedure for
motorcycle exhaust-emissions. The basiswill be the harmonized test procedure, developed by the GRPE
informal working group on Worldwide Harmonized Motorcycle Emissions Certification Procedure
(WMTC) (seetechnical report TRANSWP.29/GRPE/2004/10).

Regulations governing the exhaust-emissions from al road vehicles have been in existence for many years
but the methods of measurement vary significantly. To beableto correctly determineavehicle simpact on
the environment interms of exhaust emissonsand itsfuel consumption, thetest procedure and consequently
the gtr needs to adequately represent real-world vehicle operation.

The proposed regulation is based on new research into the worl dwide pattern of red motorcycleuse. From
thisdataarepresentative test cyclein three parts has been created, covering different road types. Basedon
red life dataagearshift procedure was developed. The genera laboratory conditionsfor the emission test
have been brought up to date by an expert committee in ISO and now reflect the latest technologies.

This basic test procedure reflects worldwide on-road motorcycle operation as closely as possible and
enables aredidic assessment of existing and future motorcycle exhaust emissions.

Theweighting factorsfor caculating the overdl emission resultsfrom the severd cycle partswere calculated
from the widest possible gatistical basis worldwide. The dassification of vehicles reflects the generd
categories of use and red world driving behaviour.

The performance levels (emissionsand fuel consumption results) to be achieved in the gtr will be discussed
on the badsis of the most recently agreed legidation in the Contracting Parties, required by the 1998
Agreement. On the basis of measurement results according to this gtr it will be possible to propose limit
vaues that are compatible to existing limit vauesin different regions/countries.

The question of harmonized off cycle emissonsrequirementswill be considered and appropriate measures
introduced in due course.

2. Anticipated benefits

Increasingly, motorcycles are vehicles, which are prepared for the world market. It is economicaly
inefficient for manufacturers to have to prepare substantidly dfferent models in order to meet different
emission regulations and methods of measuring CO, / fuel consumption, which are, in principle, amed at
achieving the same objective. To enable manufacturers to develop new models mogt effectively it is
desrable that a gtr should be developed.
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Compared to the measurement methods defined in existing legidation in Contracting Parties the method
defined in this gtr is much more representative of motorcycle in-use driving behaviour with respect to the
following parameters.

- Maximum test cycle speed,

- Vehicle accdleration,

- Gearshift prescriptions,

- Cold start consideration.

Asaconsequence, it can be expected that the application of thisgtr for emissionslimitation within the type
gpprova procedure will result in ahigher severity and higher correation with in-use emissons.

3. Potentid cost effectiveness

(To be added at alater time point.)
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B.

1.

3.1

3.1.1.

3.1.2.

3.2.

3.2.1.

TEXT OF REGULATION

Scope and purpose

Thisregulation providesaworl dwide-harmonized method for thedetermination of thelevelsof
gaseous pollutant emissions, the emissions of carbon dioxide and the fuel consumption of two-
whed motor vehiclesthat are representative for red world vehicle 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 approva
procedures.

Application

Thisregulation appliesto the emisson of gaseous pollutants and carbon dioxide emissonsand
fuel consumption of two-wheded motor vehicles having a maximum design speed exceeding
50 km/h or cylinder capacity exceeding 50 cm?é.

Definitions

For the purposes of this regulation,

Vehidetype

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

Equivdent inertia

"Equivdent inertia” determined in relation to the reference mass as prescribed in paragraph
6.4.6.1.2, to this regulation, and

Engine and vehidle characteristics
The engine and vehicle characteridtics as defined in annex 4 to this regulation.
Vehicle mass

Kerb mass mk
"Kerb mass' of motorcycle shdl be asfollows
Moatorcycle dry mass to which is added the mass of the following:

- fud tank filled at least to 90 per cent of the capacity specified by the manufacturer;
- oilsand coolant filled as specified by the manufacturer;
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- auxiliary equipment usudly supplied by the manufacturer in addition to that necessary for
normal operation tool-kit, carrier(s), windscreen(s), protective equipment, etc.

Reference mass myef

"Reference mass' meansthe kerb mass of the vehicleincreasaed by auniform figure of 75 kg.
Gaseous pallutants

"Gaseous pollutants” means carbon monoxide (CO), oxides of nitrogen expressed in terms of
nitrogen dioxide (NO,) equivaence, and hydrocarbons (HC), assuming aratio of:

C1H; g5 for petral,
CiHiss for died fud.

CO, emissons

CO, emissons' means carbon dioxide.

Fuel consumption

"Fud consumption’ means the amount of fuel consumed, caculated by the carbon baance
method.

Maximum vehicle speed Vinax

"Maximum vehicle pead” (Vinax) 1S the 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 gpeed, maximum torgque and maximum net engine power of two- or three-
whed motor vehicles).

Symbols used
The symbols usad in this regulation are summarized in annex 1.

Generd requirements

The components ligble to affect the emisson of gaseous pollutants, carbon dioxide emissons
and fud consumption shal be so designed, constructed and assembled asto enablethevehicle
innorma use, despitethevibration to whichit may be subjected, to comply with the provisons
of thisregulation.

Performance requirements

To be added later.
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6. Tes conditions
6.1. Tes vehicle

6.1.1. Generd
Thetest vehicle (motorcycle) shdl conformindl its componentswith the production series, or,
if the motorcycleis different from the production series, afull description shdl be givenin the
test report.

6.1.2. Rurkin

The motorcycde must be presented in good mechanical condition. It must havebeenruninand
driven at least 1,000 km before the test.

The engine, tranamisson and motorcycle shal be properly run-in, in accordance with the
manufacturer’ s requirements.

6.1.3. Adjustments
The motorcycle shdl be adjusted in accordance with the manufacturer’ srequirements, eg. 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.

6.1.4. Test mass and load digtribution

The totd test mass including the masses of the rider and the instruments shall be measured
before the beginning of the tests.

Thedigtribution of the load between the whedls shal be in conformity with the manufacturer’s
indructions.

6.1.5. Tyres
The tyres shdl be of atype specified as origind equipment by the vehicle manufacturer.
Thetyre pressures shdl be adjusted to the specifications of the manufacturer or to thosewhere
the speed of the motorcycle during the road test and the motorcycle speed obtained on the
chasss dynamometer are equaized.
The tyre pressure shdl be indicated in the test report.

6.2. Vehicle dassficaion

Figure 6-1 gives an overview of the vehicle classfication in terms of engine capacity and
maximum vehicle speed.
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Class 1
Vehidesthat fulfil the following specifications belong to class 1.
engine capacity = 50 cm? and 50 kmv/h < Vi < 60 kmv/h subclass 1-1,
50 cm? < engine capacity < 150 cmB and Vinax < 50 km/h subclass 1-2,
engine capacity < 150 cmB and 50 km/h = Vi < 100 knvh, but not
incdluding subclass 1-1 subclass 1-3.
Class2
Vehidesthat fulfil the following specifications belong to class 2:
engine capacity < 150 cm? and 100 knmvh = Ve < 115 knmvh or engine
capacity =150 cm?3 and Vimx < 115 km/h subclass 2-1,
115 km/h = Ve < 130 km/h subclass 2-2.
Class3
Vehidesthat fulfil the following specifications belong to class 3:
130 = Vinax < 140 km/h subclass 3-1,
Vmax = 140 km/h subclass 3-2.
3-2
31
2-2
1-3
1-1
_ 1-2 2-1
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6.3.

6.4.
6.4.1.
6.4.2.
6.4.2.1.
6.4.2.1.

6.4.2.2.

6.4.2.3.
6.4.2.4.

6.4.2.4.1.

6.4.2.4.2.

6.4.2.4.3.

Specification of the reference fue

The appropriate reference fuel s as defined in annex 10 to Regulation No. 83 must be used for
testing.

For the purpose of caculation mentioned in paragraph 8.1.1.5., for petrol and diesdl fuel the
density measured at 15 °C will be used.

The technica data of the referencefud to be used for testing vehiclesare specified in annex 2.
Typel tests

Rider

The rider shdl have amass of 75 kg £ 5 kg.

Test bench specifications and settings

The dynamometer shdl have asngle roll with adiameter of a least 0.400 m.

The dynamometer shdl be equipped with a roll revolution counter for measuring actud
distance travelled.

Flywhedls or other means shdl be used to smulate the inertia specified in paragraph 7.2.2.
Cooaling fan specifications as follows:

Throughout the test, a variable speed cooling blower (fan) shal be positioned in front of the
motorcycle, so as to direct the cooling ar to the motorcycle in a manner, which smulates
actua operating conditions. The blower 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 therange of over 50 knvh, 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 shdl be determined as an averaged vaue of 9 measuring
pointswhich arelocated at the centre of each rectangle dividing thewhol e of the blower outlet
into 9 areas (dividing both of horizontd and verticd sdes of the blower outlet into 3 equd
parts). Each vaue at those 9 points shal be within 10 per cent of the averaged vaue of
themsdlves.

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

The chassisdynamometer rollersshal be clean, dry and freefrom anything, which might cause
thetyreto dip.

Exhaust gas measurement system

The gas-collection device shdl beacdosed type devicethat can collect all exhaust gasesat the
motorcycle exhaust outlet(s) on condition that it satisfies the backpressure condition of + 125
mm HO. An open sysem may be used aswell if it isconfirmed that dl the exhaust gasesare
collected. The gas collection shal be such that there is no condensation, which could
gppreciably modify that nature of exhaust gases a the test temperature.

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

A heat exchanger capable of limiting the temperature variation of the diluted gasesin the pump
intake to = 5 °C throughout the test. This exchanger shall be equipped with a preheating
system able to bring the exchanger to its operating temperature (with thetolerance of £ 5 °C)
before the test begins.

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

A deviceto dlow continuous recording of the diluted exhaust mixture entering the pump.

Two gauges, the first to ensure the pressure depression of the dilute exhaust mixture entering
the pump, relative to aimaospheric pressure, the other to measure the dynamic pressure
variation of the pogitive digplacement pump.

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

A sample probe pointed upstream into the dilute exhaugt mixture flow, upstream of the pogitive
displacement pump to collect, through apump, afilter and aflow meter, samples of the dilute
exhaust mixture, a congtant flow rates, throughout the test.

The minimum sampleflow ratein the two sampling devices described above and in paragraph
6.4.3.7. shdl be at least 150 litre/hour.
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6.4.3.9.

6.4.3.10.

6.4.3.11.

6.4.3.12.

Note 1

Note 2

Note 3

6.4.4.

6.4.4.1.

Three way valves on the sampling system described in paragraphs 6.4.3.7. and 6.4.3.8. to
direct the samples ether to their respective bags or to the outside throughout the test.

Gas-tight collection bagsfor dilution air and dilute exhaust mixture of sufficient capacity so as
not to impede normd 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 andysing system at the end of the test.

A revolution counter to count the revol utions of the positive digplacement 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 possbility 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
as long as the exhaust gases are not affected.

Open type devices have risks of incomplete gas collection and gas leskageinto the test cell. It
IS necessary to make sure there is no leakage throughout the sampling period.

If acongtant CV Sflow rateis used throughout the test cycle that includeslow and high speeds
al inone(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

Thetest cyclefor the Type | test conasts of up to three parts. Depending on the vehicle class
(see paragraph 6.2.) the following 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.
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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.
The test cycle parts (vehicle speed pattern) are shown in annex 5.
Speed tolerances

The speed tolerance a any given time on the test cycle prescribed in paragraph 6.4.4.1. is
defined by upper and lower limits. The upper limit is 3.2 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 thevehicleis operated at maximum available power during such occurrences. Figure
6-2 shows the range of acceptable speed tolerances for typical points.

Apart from these exceptionsthe deviations of theroller peed from the set speed of thecycles
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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6.4.5. Gearshift prescriptions

6.4.5.1.  Ted vehicles (motorcycles) with autometic transmission

Vehicles equipped with transfer cases, multiple sprockets, etc., shdl be tested in the
manufacturer's recommended configuration for street or highway use.
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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 wheds braked.
Automatic transmissons shdl shift automaticdly 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 — Caculation of shift speeds

Upshift speedsv in km/h during accdl eration phases are cal cul ated using thefollowing formulas:

Equation 6-1:
Vie2 = g(0.5753" e -0.1)" (s- Nigie) + Nidiey V.
A 7 1
e
Equation 6-2:
é (-1.9 Pn u 1
é , mg +757, ., 1, .
Vi®i+1:go.5753 e k ) (s - nidle)"'nidleg W,|:2t(_)ng_]_
a 7 1
e

i isthe gear number (= 2),

ng isthetota number of forward gears,

P, istherated power in kW,

mc isthe kerb massin kg,

n istheenginespeed in min,

Nae istheiding speed inmin’™,

s istherated engine speed in min™,

ndv; isthe ratio between engine speed in kmvh and vehicle speed in min™ in gear i.

Downshift speedsin knvh during cruise or deceleration phasesin gears 3 to n are caculated
usng the fallowing formula:
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6.4.5.2.2.

6.4.5.2.3.

Equation 6-3:
2 CLY35 E275) 3 1 .
Viei-1=4(0.5753" e )" (s~ Nigie) + Nidiey” —-—,1=3tong
€ y i-2

B

The gear lever shdl be st to firgt 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—Naie),
- engine roughness is evident,
- engine galing isimminent.

Step 2 — Gear choice for each cycle sample

The appropriate gear for each sample shal then be ca culated according to phase indicatorsin
the tables in annex 5 for the cycle parts appropriate for the test vehicle asfollows:

Gear lever in neutra 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 phasss,
- During cruise or decdleration phases, if:
the vehicle speed drops below 10 km/h or
the engine speed drops below nge+ 0.03 " (S—nNqe);

Gear choice for acceleration phases:
Gear =6,if v> s g,
Gear =5,if v> Vg 5,
Gear =4, if v> Vs 4,
Gear = 3, ifV>V2? 3,
Gear =2,if v>vps 5,
Gear=1,ifv=vp o

Gear choice for deceleration or cruise phases.
Gear =6, if v> Vs 5,
Gear =5,if v > vz, 4,
Gear =4,if v>Vy 3,
Gear = 3,if v> 5
Gear=2,ifv=vp ».

Step 3 — Corrections according to additiona requirements

The gear choice has then to be modified according to the following requirements:
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a)  Nogearshift at atrandtion from an accel eration phase to adece eration phase: keegpthe
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.

c)  Nogearshift in cycle phases, where "no gearshift” isindicated.

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

e) If agear isused for only one second, this gear shall dso be assgned 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.

To givethetest engineer moreflexibility and to assure drivesbility, 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.

Explanations about the gpproach and the gearshift Srategy and aca culation examplearegiven
in annex 13.

Dynamometer settings

A full description of the chassisdynamometer and insgruments shal be provided in accordance
with annex 6.

Measurements shall be made to the accuracies as specified in paragraph 6.4.7.

The running resistance force for the chass's dynamometer settings can be derived either from
on-road coast down measurements or from a running resistance table (see annex 3).

Chass's dynamometer setting derived from on-road coast down measurements

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

Requirements for the equipment

Theinstrumentation for the speed and time measurement shall have the accuracies as specified
in paragraph 6.4.7.

Inertia mass setting

The eguivdent inetia mass for the chasss dynamometer shdl be the flywhed
eguivalent inetia mass, mg , closest to the actuad mass of the motorcycle, ny. The

actual mass, ny, is obtained by adding the rotating mass of the front whed, ny, to the
tota mass of the motorcycle, rider and instruments measured during the road tedt.
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Note

6.4.6.2.

Note

Alternatively, the equivaent inertiamass my can be derived from annex 3. Thevaueof my,in

kilograms, may be measured or calculated as appropriate, or may be estimated as 3 per cent
of m.

If the actua mass my cannot be equalized to the flywhed equivaent inertia mass m;, to make

the target running resistance force F* equal to the running resistanceforce Fg (whichistobe
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 DTqgg in the following
sequence;

2?v Equetion 6-4
?Troad = ﬁ(ma + mrl)? q
1 2?2V Equation 6-5
?Te === (m; +m; ) =— a
3.6 2
Fe=F Equation 6-6
2Te = ?2Tgug” m+my Equation 6-7
ma + mrl
with 0.95 < Mi* M1 9 o5
ma + mrl

my1 may be measured or caculated, in kilograms, asappropriate. Asan dterndive, myq may
be estimated as 4 per cent of m.

Running resistance force derived from a running resistance table

The chasss 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. In thistable method, the chasss
dynamometer shal be st by the reference mass regardless of particular motorcycle
characteristics.

Cares should be taken for the gpplication of this method to motorcycles having extraordinary
characterigtics.

The flywhed equivdent inertia mass myj shdl be the equivaent inertia mass m specified in
annex 3. The chasss dynamometer shal be set by the rolling resstance of the front whed a
and the aero drag coefficient b as gpecified in annex 3.

The running resistance force on the chasss dynamometer Fz shal be determined from the
following eguation:
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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 Fr, 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 the table 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 speedinterval (2?v =v1 - vp) + 1per cent 0.1 kmvh
d) Coast down time (?1) + 0.5 per cent 0.01s
€) Tota motorcycle mass (Mg + Myjg) + 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.

Tes fud

The fud shdl be the reference fud whose specifications are given in paragraph 6.3. to this
regulation.

Measured gaseous pollutant

The content by volume of carbon monoxide shdl be measured immediately after the Type |
test.

Engine test speeds
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6.5.5.

7.1.

7.1.1.

7.1.1.1.

7.1.1.2.

The test hasto be carried out with the engine a normd idling speed and & "high idl€" 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 shall be carried out with the gear lever inthe " neutrd” position and with the

clutch engaged.

In the case of test vehicles (motorcycles) with automatic- shift gearboxes, the test shal be
carried out with the gear selector in either the "zero" or the "park” position.

Test procedures

Description of tedts.

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

Type | test (verifying the average emission of gaseous pollutants, CO, emissons and fud
consumption in a characteridtic driving cycle).

Thetest shdl be carried out by the method described in paragraph 7.1. to thisregulation. The
gases shdl be collected and andysed 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 resultsfor test no. 1 to test no. 3 and the gaseous pollutant, the carbon dioxide
emission or fuel consumption asdefined in paragraph 8.1.1.6. L isthelimit vaueasdefinedin

paragraph 5.

In each test, 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.

Type |l test (test of carbon monoxide at idling speed) and emissions data required for
roadworthiness testing.

The carbon monoxide content of the exhaust gases emitted shal be checked by atest withthe
engine a normal idling speed and at “high idle’ speed (i.e. > 2.000 min™) carried out by the
method described in paragraph 7.3. to this regulation.



| One Test J

v

yes
Ry > 1,1

no

A 4

| Two Tests J

v

Rj; <= 0,85*L
and R, <L
and Rjp +Rip< 1,7*L

noL

yes Rip >1,1*L
orRi;>=1L

and R >=L

no

A

| Three Tests J

¥

Ri; <L
and R, <L
and Rz <L

yes

(Rip+ R+ Rg)3<L

no
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Figure 7- 1. Flowchart for the number of Type| tests
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7.2.

7.2.1.

71.2.2.

7.2.2.1.

7.2.2.2.

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 emissions 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 driving cycle. A proportiond part of the diluted exhaust emissons is collected
continuoudly for subsequent analyss, Llsing a congant volume (variable dilution) sampler
(CVS).

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

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

Dynamometer settings and verification

Test vehicle (motorcycle) preparation

The manufacturer shdl provide additiond fittings and adapters, asrequired to accommodatea
fue drain a the lowest point possible in the tank(s) asingtaled 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 chass's dynamometer to the same condition as it
was during the road test.

Dynamometer preparation, if settings are derived from on-road coast down measurements

Before the test, the chassis dynamometer shall be gppropriately warmed up to the sabilized
frictiond force F+.

The load on the dhasss dynamometer FE is, in view of its congtruction, composed of the
totd friction loss Ff which is the sum of the chasss dynamometer rotating frictiond
resistance, the tyre rolling resstance, the frictional resistance of the rotating partsin the



7.22.2.1.

7.2.2.2.2.

7.2.2.2.3.
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driving system of the motorcycle and the braking force of the power absorbing unit (pau)
Fpaus @ shown in the following equetion:

Fe=F +F., Equation 7-1

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

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

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

Motoring by chasss dynamometer

This method gpplies only to chasss dynamometers cgpable of driving a motorcycle. The
motorcycle shall be driven by thechasssdynamometer steedily at the reference speed v with

the transmisson engaged and the clutch disengaged. The tota friction loss K (Vo) at the
reference speed v is given by the chassi's dynamometer force.

Coast down without absorption

The method of measuring the coast down timeisthe coast down method for the measurement
of thetotd friction loss .

The motorcycle coast down shal be performed on the chassis dynamometer by the procedure
described in paragraph 5 of annex 7 with zero chasss dynamometer absorption, and the coast
down time Dtj corresponding to the reference speed v shall be messured.

The measurement shall be carried out at least three times, and the mean coast downtime 2t
shall be caculated by the following equation:

Equetion 7-3
2t;

Qo5

— 1
2t =—
n

i=1

Totd friction loss

Thetotd friction loss F(vp) at the reference speed v is cal cul ated by thefollowing equation:

2?2V Equetion 7-4

1
F(vo)= %(mi + mrl)?
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7.2.2.24.

7.2.2.25.

7.2.2.25.1.

71.2.2.2.5.2.

7.2.2.253.

Caculation of power asorption unit force

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 oneof the methodsdescribedin
paragraphs 7.2.2.2.5.1. to 7.2.2.2.5.4. The chosen setting shall be applied to the pollutant
emissons messurements as well as to the CO, emission measurements.

Chassis dynamometer with polygond function

In the case of a chasss dynamometer with polygond function, in which the absorption
characterigtics are determined by load vaues 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 ca culated by the procedurein paragraph 7.2.2.2.

Assuming the load characterigtics to be:
Foaulv)=a vZ+b"v +c Equation 7-6
the coefficients a, b and ¢ shdl be determined by the polynomia regresson method.

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

Chassis dynamometer with F* polygond digital setter

In the case of a chasss dynamometer with a polygond digita setter, where a centrd
processor unit (CPU) isincorporated in the system, F* isinput directly, and Dtj, Ff
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and Fpay are automatically measured and calculated to set the chassi's dynamometer to the
target running resistanceforce F* =" +f", " v?2.

Inthiscase, severd pointsin successon aredirectly input digitally from the dataset of F* jand
vj, 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 a
motorcycle speed intervas of 0.1 knvh, in the following sequence:

« 2?2V Equation 7-7
F o+ Ff z_(ml mrl) 2t. a
. 2t
1 2?2V * Equation 7-8
Fo= oy +m ) 220 ;
3.6 ?t
Foau = (=i F Equetion 7-9

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

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

F'=f", +f, " v? isautomaicaly set on the chasss 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:

. ? ion 7-

F +F =i(m, om 1)2. v Equation 7-10
36 ' oo
? . ; -~
Fo=—(m +m, )22V F Equation 7-11
3.6 2t

Foas =F - F Equation 7-12
Dynamometer settings verification

Veification test

Immediately after the initid setting, the coast down time Dtg on the chass's dynamometer
corresponding to the reference speed (v), shal be measured by the same procedure asin
paragraph 5 of annex 7.

The measurement shdl be carried out at least three times, and the mean coast down time Dt
shdl be caculated from the results.
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7.2.2.2.6.2.

7.2.2.3.

7.2.2.3.1.

7.2.2.3.2.

Theset running res stanceforce a the reference speed, FE(vVp) on thechasssdynamometer is
caculated by thefollowing equation:

) 2?2v Equation 7-13
rl 2t
T lE

Cdculation of setting error

The setting error e is calculated by the following equation:

E-(v.)- E"(v Equation 7-14
JFelo) )]
F'(vo)

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

e =2 per cent for vg = 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. shdl be repeated until the setting
error satisfies the criteria.

The chasssdynamometer setting and the observed errors shal berecorded. Theexamplesdf
the record forms are givenin annex 9.

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

The running resistance on the chasss dynamometer shal 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) shdl extend ether Sde of the reference
speed or the reference speed range, if there is more than one reference speed, by at least Dy,
as defined in paragraph 4 of annex 7. The specified speed points, including the reference
speed point(s), shal 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 initid setting, the coast down time on the chasss dynamometer
corresponding to the specified speed shal bemeasured. Themotorcycle shal notbe setupon
the chasss 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.
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The measurement shal be carried out at least three times, and the mean coast down time Dtg
shall be caculated from the results.

The set running resistance force FE(V}) at the specified speed on thechass's dynamometer is
caculated by the following equetion:

, , 2?2V Equation 7-15
FE(Vj)z_ m; d

36 | 2t

The setting error e at the specified speed is calculated by the following equation

o= FE(VJ')‘ Frl. 100 Equation 7-16

= .

The chasss dynamometer shdl 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 shdl be repeated until the setting error satisfies the criteria

The chasss dynamometer setting and the observed errors shall be recorded. Anexampleof
the record form is given 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 shal be drawn of the deviations of

the gpparatus according to the content of the various standard cylinders used. The flame
ionisation analyser shall be recdibrated periodicdly, 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.

Non-dispersve infrared absorption analysers shdl be checked at the same intervals using
nitrogen/CO and nitroger/CO, mixturesin nominal concentrations equd to 10, 40, 60, 85 and
90 per cent of full scae.

To cdibrate the NOyx chemiluminescence andyser, nitrogen/nitrogen oxide (NO)
mixtures with nomina concentrations equal to 50 per cent and 90 per cent of full scae
shdl be used. The cdibration of al three types of analysers shdl be checked before each
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71.24.

7.2.5.

7.25.1.

series of tests, usng mixtures of the gases, which are measured in a concentration equa
to 80 per cent of full scde. A dilution device can be applied for diluting a 100 per cent
cdibration gas to required concentration.

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

- Thefud tank(s) shdl bedrained through the provided fud tank(s) drain(s) and charged with
the test fudl as specified in paragraph 6.3. to half 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 6.4.4. The vehicle 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. Thevehicle 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 equals the air
temperature of 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 garts.

Test vehicles equipped with automatic chokes shal be operated according to theindructionsin
the manufacturer's operating ingtructions or owner's manud including choke setting and "kick-
down" from coldfastidle. Thetransmisson shall be placedin gear 15 secondsafter theengine
isdarted. If necessary, braking may be employed to keep the drive whedls from turning.

Test vehicles equipped with manua chokes shall be operated according to the manufacturer's
operating ingtructions or owner's manual. 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.
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If the manufacturer's operating instructions or owner's manua do not specify awarm engine
garting 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.

If, during the cold gtart, the test vehicle does not start &ter 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 shdl beturned off and the
sample solenoid valves placed in the "standby” position during this diagnostic period. In
addition, either the CV Sblower shal beturned off or the exhaust tube disconnected from the
tailpipe during the diagnostic period.

If faillureto Sart isan operaiond error, the test vehicle shdl berescheduled for testing froma
cold gart. If falureto start 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 reactivated a the sametime crarking is started.
When the engine garts, the driving schedule timing sequence shdl begin. If fallureto dartis
caused by vehicle malfunction and the vehicle cannot be started, 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 garting mechanism, cranking shall cease, the test shdl be voided, the vehicle
removed from the dynamometer, corrective action taken and the vehicle rescheduled for test.
The reason for the mdfunction (if determined) and the corrective action taken shdl be
reported.

If theengine"fase starts’, the operator shall repesat the recommended starting procedure(such
as resetting the choke, etc.)

Sling

If the engine gdls during an idle period, the engine shdl be restarted immediatdly and the test
continued. If the engine cannot be started soon enough to allow the vehicleto follow the next
acceleration as prescribed, the driving schedule indicator shal be stopped. When thevehicle
restarts, the driving schedule indicator shall be reectivated.

If the engine stdls during some operating mode other than idle, the driving schedule indicator
shadl be stopped, the test vehicle shdl 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 shdl be performed in accordance with paragraph 6.4.5.

If the test vehicle will not restart within one minute, the test shal be voided, the \ehicle
removed from the dynamometer, corrective action taken, and the vehicle rescheduled for
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7.2.6.

71.2.7.

test. The reason for the mafunction (if determined) and the corrective action taken shdl be
reported.

Drive ingtructions

Thetest vehidle shdl bedriven 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 value prescribed for that time in the driving
schedule.

Dynamometer test runs
The complete dynamometer test conssts of consecutive parts as described in paragraph6.4.4.

The following steps shall be taken for each test:

a) Pacedrivewhed of vehicle on dynamometer without starting engine.

b) Activae vehicle cooling fan.

c) For dl test vehicles, with the sample sdector vaves in the "standby” podtion
connect evacuated sample collection bags to the dilute exhaust and dilution air
sample collection systems.

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

(The heat exchanger of the congtant volume sampler, if used, and sample lines
should be preheated to their respective operating temperatures before the test
begins)

e Adjug thesampleflow ratesto the desired flow rate and set the gasflow measuring
devicesto zero.

- For gaseous bag samples (except hydrocarbon samples), the minimum flow rate
15 0.08 litre/second.

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

f)  Attach the flexible exhaust tube to the vehicle tallpipe(s).

g Start the gasflow measuring device, postion the sample sdector valvesto direct
the sample flow into the "trangent” exhaust sample bag, the "trandent” dilution ar
sample bag, turn the key on, and start cranking the engine.

h)  Fifteen seconds after the engine sarts, place the transmission in gear.

I)  Twenty seconds after the engine starts, begin theinitid vehicle accderation of the
driving schedule.

j)  Operate the vehicle according to the driving cycles specified in paragraph 6.4.4.

K) At the end of the pat 1 or pat 1, reduced speed in "cold" condition,
amultaneoudy switch the sample flows from the first bags and samples to the
second bags and samples, switch off gasflow measuring device No. 1 and start gas
flow measuring device No. 2.
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[) Incaseof dass3vehicles, at the end of part 2 smultaneoudy switch the sample
flows from the second bags and samplesto the third bags and samples, switch off
gas flow measuring device No. 2 and, start gas flow measuring device No. 3.

m) 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 possble, transfer the
exhaust and dilution air samples to the analytical system and process the samples
according to paragraph 8.1.1., obtaining a stabilised reading of the exhaust bag
sampleon al andyserswithin 20 minutes of the end of the sample collection phase
of the tedt.

n)  Turn the 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) Turn off the congtant volume sampler (CVS) or criticd flow venturi (CFV) or
disconnect the exhaust 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 also second by
second data of the emissions (diluted gas) have to be monitored. For the same
reasons a so the temperatures of the cooling water and the crankcase il aswell as
the catayst temperature shall be recorded.

Typell tests
Conditions of measurement

The Type Il test specified in paragraph 0 must be measured immediately after the Type | test
with the engine & normd idling speed and at highidle.

The following parameters must be measured and recorded at normal idling speed and at high
idle speed:

a)  thecarbon monoxide content by volume of the exhaust gases emitted,

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

c) theengine speed during the test, including any tolerances,

d) theengineoil temperature a the time of the test.

Sampling of exhaust gases

The exhaust outlets shdl be provided with an air-tight extension, so that the sample probe used
to collect exhaust gases may be insarted into the exhaust outlet at least 60 cm, without
increasing the back pressure of more than 125 mm H20, and without disturbance of thevehicle
running. The shape of thisextenson shall however be chosenin order to avoid, at thelocation
of the sample probe, any appreciable dilution of exhaust gasesinthear. Whereamotorcycle
is equipped with an exhaugt system having multiple outlets, ether these shal be joined to a
common 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.
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8.1.
8.1.1.

8.1.1.1.

8112

8.1.1.3.

The concentrationsin CO (CCO) and CO2 (CCO2) shal be determined from the measuring
ingtrument readings or recordings, by use of appropriate caibration curves. Theresultshave
to be corrected according to paragraph 8.2.

Andydgs of reaults

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

Theanayssshal begin assoon as possble, and in any event not later than 20 minutes after the
end of the tedts, in order to determine:

- the concentrations of hydrocarbons, carbon monoxide, nitrogen oxides and carbon
dioxide in the sample of dilution air contained in bags B;

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

Cdlibration of analysers and concentration results

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

a)  Prior to each sample andysis the andyser range to be used for each pollutant must be
St to zero with the appropriate zero ges.

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

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

d) Thesamplesare then andysed.

e) After theandyss, 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 pointsinthissection the flow-rates and pressures of the various gases must bethe
same as those used during calibration of the andysers.

g  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.
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Determination of the quantity of gas emitted

The reported test results shall 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 gpplicable standard to three significant figures.

Tota volume of diluted gas

The total volume of diluted gas, expressed in ni/cycle part, adjusted to the reference
conditions of 0 °C (273 K) and 101.3 kPais calculated by

_273.2°Vy N (Py- P) Equation 8-1
101.3" (T, +273.2)

where:

Vo is the volume of gas displaced by pump P during one revolution, expressed in
mt/revolution. Thisvolumeisafunction of the differences between theintake and output
sections of the pump,

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

Pa istheambient pressurein kPg;

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

Tp isthetemperature of the diluted gases during thetest part in °C, measured in theintake
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
dist ~ 10°

HC

m

where:

HCmisthe mass of hydrocarbons emitted during the test part, in g/lkm

dig isthedistance defined in paragraph 8.1.1.3. above;

V  isthetota volume, defined in paragraph 8.1.1.4.1.,

dHC is the dendty of the hydrocarbons a a temperature of 0 °C and a pressure
of 101.3 kPa, wherethe average carborvhydrogen ratiois 1:1.85; dHC = 0.619 kg,

HC¢ isthe 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 ar by the following equetion:
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8.1.1.4.3.

8.1.1.4.4.

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 A,

HC( is the concentration of hydrocarbons expressed in parts per million (ppm) of carbon
equivaent, in the sample of dilution ar collected in bag B,

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 shdl be
caculated by means of the following formula

_CO; "V’ dCco Equation 8-4

co
m dist ~ 10°

where:

COpmisthe mass of carbon monoxide emitted during the test part, in g/lkm

dig isthedistance defined in paragraph 8.1.1.3,,

V  isthetota volume defined in paragreph 8.1.1.4.1.,

dCO isthedendity of the carbon monoxide at atemperature of 0 °C and apressure of 101.3
kPa, dCO = 1.250 kg/n?’,

COc¢ s the concentration of diluted gases, expressed in parts per million (ppm) of carbon
monoxide, corrected to take account of the dilution air by the following equation:

CO, =CO, - CO,* (1- D_lF) Equation 8-5

where:

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

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

DF isthe coefficient defined in paragraph 8.1.1.4.6. below.

Nitrogen oxides

Themass of nitrogen oxides emitted by the vehicleés exhaust during thetest shdl be cal culated
by means of the fallowing formula

NO, . = NOse

Xxm

" Ky, V7 dNO, Equation 8-6
dist ~ 10°
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where:

NOyxm isthe massof nitrogen oxides emitted during the test part, in g/km

dig is the distance defined in paragraph 8.1.1.3,,

Vv isthe total volume defined in paragraph 8.1.1.4.1.,

dNO2 isthedengty of the nitrogen oxidesin the exhaust gases, assuming that they will bein
the form of nitric oxide, a a temperature of 0 °C and a pressure of 101.3 kPa,
dNO2 = 2.05 kg/n?,

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

NO Equation 8-7

 =NO,_ - NO, ;" (1- D—lF)

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 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 B,

DF isthe coefficient defined in paragraph O below,

Kh isthe humidity correction factor, calculated by the following formula

_ 1 Equetion 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  isthe humidity in per cent,
Pqd isthe saturated pressure of water at the test temperature, in kPa,
Pa isthe amaospheric pressurein kPa.

Carbon dioxide

Themassof carbon dioxide emitted by the vehicleés exhaust during the test shall be calculated
by means of the fallowing formula

co. = CO,, "V dCO, Equation 8-10
zm dist 102
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8.1.1.4.6.

8.1.1.5.

8.1.15.1

where:

CO2m isthemassof 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, isthedengty of the carbon dioxide a atemperature of 0 °C and apressureof 101.3
kPa, dCO, = 1830 g/nT,

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

where:

CO2e isthe concentration of carbon dioxide expressed in per cent, in the sample of diluted
gases collected in bag A,

CO2q istheconcentration of carbon dioxide expressed in per cent, in the sampleof dilution
ar collected in bag 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 by the formula

14.5 Equetion 8-12

DF = d
CO, +0.5° CO+HC

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

Fuel consumption calculation

The fuel consumption, expressed in litres per 100 km is caculated by means of the following
formulae:

Tegt vehicles (motorcycles) with a pogtive ignition engine fuelled with petrol

_01154 Equation 8-13

FC

, (0.866° HC+0.429" CO+0.273" CO,)

where:

FC isthefud consumption in litre/200 km

HC isthe measured emission of hydrocarbonsin g/km
CO isthe measured emisson of carbon monoxidein g/lkm
CO, isthe measured emisson of carbon dioxide in g/km
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D isthedensty of thetest fud. Inthe case of gaseous fudsthisisthe density at 15 °C.
Test vehicles (motorcycles) with acompresson ignition engine

_0.1155 Equation 8-14

FC

, (0.866° HC+0.429° CO +0.273" CO,)

where:

FC isthefud consumptionin litre/100 km

HC isthe measured emisson of hydrocarbonsin g/km

CO isthe measured emisson of carbon monoxide in g/lkm

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

D isthedendty of the test fud. In the case of gaseous fudsthisisthe dengty a 15 °C.

Weighting of results

In case of repeated measurements (see paragraph 7.1.1.1.) the emisson resultsin g/lkm and
thefue consumptioninlitre/2100 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 Ry and the (average) result of part 3 or part 3,
reduced speed is named R3. Using theseemisson resultsin g/lkm and thefuel consumptionin

litre/100 km; the find result R, depending on the vehicle class as defined in paragraph 6.2.,
shdl be cdculated by means of the following equation:

Class1 R=R;" W1 +Ripot Wihot
Class 2 R=R;"w;+R;, " w, Equation 8-15
Class3 R=R;"w;+R, "w, +R3 " wy

For each pollutant, the carbon dioxide emission and thefud consumption theweightingsshown
intable 8-1 shall be used.
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8.2.

Table 8-1: Weighting factors for the find emission 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
Cless 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 val.) is

_ Ceo Equation 8-16

Ccocorr =10 ’
Cco *Cco,

for two stroke engines, and

, C Equation 8-17
Ccocorr =15 — <0 9
Cco tCco,
for four stroke engines.

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

Records required

The following information shal be recorded with respect to each test:

a  Test number,

b)  System or devicetested (brief description),

c) Dateandtime of day for each part of the test schedule,

d)  Instrument operator,

€)  Driver or operator,

f)  Ted vehide make, vehicle identification number, modd year, transmisson type,
odometer reading at initiation of preconditioning, engine disolacement, engine family,
emisson control system, recommended idle rpm, nomind fud tank capacity, inertia
loading, actua curb mass recorded at 0 kilometres, and drive whedl tyre pressure.

g 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
goprova of the Adminigration, provided the test cell records show the pertinent
instrument informetion.
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All pertinent ingtrument information such astuning-gain-seria number-detector number-
range. Asan dternative, areferenceto avehicletest cal number may be used, with the
advance gpprovd of the Adminigtration, provided test cell cdlibration records show the
pertinent insrument information.

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

Test cell barometric pressure, ambient temperature and humidity.

Note: A centrd |aboratory barometer may be used; provided, that individud test cell
barometric pressures are shown to be within = 0.1 per cent of the barometric
pressure at the central barometer |ocation.

Pressure of themixture of exhaust and dilution air entering the CV Smetering device, the

pressure increase across the device, and thetemperature at theinlet. Thetemperature

should be recorded continuoudy or digitaly to determine temperature variations.

The number of revolutions of the positive displacement pump accumulated during each

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.

The humidity of the dilution air.

Note: I conditioning columns are not used this measurement can be deleted. If the
conditioning columns are used and the dilution air is taken from the test cell,
the ambient humidity can be used for this measurement.

The driving distance for each part of thetest, cd culated from the measured roll or shaft

revolutions.

The actud roller speed pattern of the test.

The gear use schedule of the test.

The emissions results of the Type | test for each part of the test (see annex 11).

The second by second emission values of the Type | tedts, if necessary.

The emissons results of the Type Il test (see annex 12).
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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 Cosfficient 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 ¢ C;arbon c!ioxide concentration of diluted gas, corrected to take account of per cent
diluents ar
co Carbon dioxide concentration in the sample of diluentsair 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
DTroad Target coast down time S
2t Mean coast down time on the chass's dynamometer without absorption S
Dv Coast down speed interval (2Dv = v1 —V2) knmvh
e Chass's dynamometer setting error per cent
F Running res stance force N
= Target running resistance force N
F* (v0) Target running resistance force at reference peed on chass's dynamometer N
F* (Vi) Target running resistance force at specified speed on chass's dynamometer N
o Corrected rolling resstance in the standard ambient condition N
"2 Corrected coefficient of aerodynamic drag in the standard ambient condition |  N/(krm/h)2
Fj Target running resistance force at specified speed N
fo Roalling resstance N
f2 Cosfficient of aerodynamic drag N/(km/h)2
FE Set running resistance force on the chass's dynamometer N
= Set running resigtance force a the reference speed on the chasss
E(v0) N
dynamometer
= Set running resstance force a the gspecified speed on the chassis
E(v2) N
dynamometer
Ff Totd friction loss N
Ff(v0) Totd friction loss at the reference speed N
Fj Running resstance 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 a the specified speed N
FT Running res stance force obtained from the running res stance table N
H Absolute humidity g/km
HCc Concentration of dil |_Jted gases expressed in the carbon equivaent, corrected opm
to take account of diluentsar
HCq Concentrati on of h)_/drocarbons ex_pr&ssed in the carbon equivdent, in the opm
sample of diluentsair corrected to in bag B
HCe Concentratipn of hydrocarbons ex_preesed in the carbon equivdent, in the opm
sampleof diluentsair corrected to in bag A
HCm Mass of hydrocarbon emitted during the test part g/km
Ko Temperature correction factor for rolling resstance -
Kh Humidity correction factor -
L Limit values of gassous emisson g/km
m Test motorcycle mass kg
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Symbol Definition Unit
ma Actua mass of the test motorcycle kg
Mj Fywhed equivdent inertia mass kg
m Equivdent inertiamass kg
Mk Kerb mass of the vehicle (motorcycle) kg
my Equivdent inertia mass of al the whed kg
, Equivdent inertiamassof dl the rear whedl and motorcycle partsrotating with
N whed kg
Myef Reference mass 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 Idling speed mirr 1
n_max_acc(1) | Upshift speed from 1 to 2 gear during acceleration phases mim1l
n_max_acc(i) | Upshift speed fromi to i+1 gear during acceleration phases, i>1 mim1l
n_min_acc(i) Minimum engine speed for cruisng or deceleration in gear 1 miml
NOXc Nitrogen oxides concentration of Qiluted goses, corrected to take account ppm
of diluentsar
NOXg Nitrogen oxides concentration in tgggs@éﬂple of diluentsair corrected toin opm
NOXe Nitrogen oxides concentration in the sample of diluentsair corrected to in opm
bag A
NOXm 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
?0 Standard relative ambient air volumetric mass kg/m3
r (i) Gear ratiointhe gear i -
R Fina test result of pollutant emissions, carbon dioxide or fud consumption ]j?[l(l)((r)Tém
R1 Tedt results of poIIutz_ant emissons, carbon _dioxide emission or fud g/km,
consumption for cycle part 1 with cold start. 1/100km
R1 hot Tedt results of poIIt_Jtant emissons, carbqn dioxide er_n?ssion or fud g/km,
consumption for cycle part 2 with hot condition. 1/100km
Ro Test results of poII_utant emissons, carbqn dioxide er_n_iss'on or fud 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
1T Mean ambient temperature during the test K
U humidity per cent
Y Specified speed
Vv Tota volume of diluted gas m3
vVmax 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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A2.1. TECHNICAL DATA OF THE REFERENCE FUEL TOBE USED FOR TESTING VEHICLES
EQUIPPED WITH POSITIVEIGNITION ENGINES (UNLEADED PETROL PROPERTIES)

Annex 2

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 centv/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
quotations 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 thetests 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 fud 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 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 value is 2R and at the mean value in 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

Reference mass mygf | Equivaent inertia | Rolling resstance of front whed a | Aero drag coefficient b
inkg mass Ny
inkg inN in N/(knvh)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<my =195 190 16.7 0.0229
195<my =205 200 17.6 0.0230
205<myef=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<myef=265 260 22.9 0.0239
265<myef=275 270 23.8 0.0241
275<mye=285 280 24.6 0.0242
285<myef=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<mye=355 350 30.8 0.0253
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CLASSIFICATION OF EQUIVALENT INERTIA MASS AND RUNNING RESISTANCE
(CONTINUED)

Reference massmygf | Equivaent inetia | Rolling resstance of front whed a | Aero drag coefficient b
inkg mass my
in kg inN in N/(knvh)2
355<myf=365 360 31.7 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<myef=405 400 35.2 0.0260
405<myef=415 410 36.1 0.0262
415<my =425 420 37.0 0.0263
A25<my =435 430 37.8 0.0265
435<myf=445 440 38.7 0.0266
445<myf=455 450 39.6 0.0268
A55<myef=465 460 40.5 0.0269
465<myef=475 470 41.4 0.0271
A75<myef=485 480 42.2 0.0272
A85<myef=495 490 43.1 0.0274
495<my =505 500 44.0 0.0275
At every 10 kg At every 10 kg a=0088" m */ b_o'g?g;if/ m

*/  Thevdueshdl be rounded to one decimal place.
**/  The vaue shdl be rounded to four decimal places.
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Annex 4

ESSENTIAL CHARACTERISTICS OF THE ENGINE, THE REDUCTION SYSTEMS AND
INFORMATION CONCERNING THE CONDUCT OF TESTS

1. Gened
11 MK . .
1.2. Type (State any possble variants and versons. each variant and each verson must be
identified by a code congsting of numbers or a combination of |etters and numbers):
121 Commercia name (whereapplicable): ......... ... ... i
12.2. Vehidecaegory 1)) . ..o e
1.3 Name and address of manufacturer: . ...
1.3.1. Name(s) and address(es) of assembly plants: . .............. .. ... ... ... ...
14 Name and address of manufacturer's authorised representative, if any: .........
2. Masses (inkg) 2/)
2.1 Unladen masS 3/ ). . o oo
2.2. Massof vehideinrunningorderd/: ... ... e
2.2.1. Digtribution of that massbetweentheaxles. .............. ... ... .. ......
2.3. Mass of vehiclein running order, together withrider5/: . ..................
2.3.1. Digtribution of that massbetweentheaxles. .......... ... ... ... ... ...
1/  Classfication in accordance with paragraph 6.2.
2/  Statetolerance(s)
3/ massof vehicleready for norma use and equipped as follows:
- additiond equipment required soldy for the norma use under condderation,
- complete dectricd equipment, including the lighting and light-sgnaling devices supplied by the
manufacturer,
- ingruments 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
vehicle
- thefud and the fuel/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 at least 90 per cent of the capacity stated by the manufacturer,
- additiond equipment normally supplied by the manufacturer in addition to that needed for normal
operation (tool kit, luggage carrier, windscreen, protective equipment, etc.).
- inthe case of avehide operating with a fud/oil mixture:

(@ whenthe fud and ail are pre-mixed the word "fuel” must be interpreted as meaning a pre-
mixture of fuel and ail of thistype;

(b) whenthefud and ail are put in separatdy the word “fuel” must be interpreted as meaning
only the petral. In this case, the ail is dready included in the measurement of the unladen
mass.

5/ Themassof the rider istaken to be around figure of 75 kg.



2.4,

2.4.1.
2.4.2.

3.

3.1

3.2

3.2.1.
3.2.2.

3.3.

3.3.1.
3.3.1.1.
3.3.1.2.
3.3.1.2.1.
3.3.1.2.2.
3.3.1.3.
3.3.1.4.
3.3.15.
3.3.1.6.
3.3.1.7.
3.3.1.8.
3.3.2.
3.3.3.
3.3.3.1L
3.3.3.1.1.
3.3.3.1.2.
3.3.3.1.3.
3.3.3.1.4.
i.e. of
3.3.3.14.1.
3.3.3.1.4.2.
3.3.3.1.4.3.
3.3.3.1.4.4.
or
3.3.3.1.45.

3.3.3.15.
3.3.3.151.
3.3.3.2.
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Maximum technicaly permissble massoneach of theaxles. ................

Engine 7/

Spark- or compressiorignition engine8/

Specific characterigtics of the engine

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

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

Bore: mm 9/
Stroke: mm 9/
Cylinder capacity: cnt 10/

|dling speed 2/ min*
Maximum net power output: KW at min*

Net maximum torque; Nm a min™*
Fud: diesd/petrol/mixture/L PG/other 8/
Fud supply

Viacarburettor(s): yes/no 8/

Fud curve as afunction of the airflow and setting required in order to maintain that
curve .......
Cold-garting system: manud/autometic 8/

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

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, etc.

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 inappropriate
9/ Thisfigure should be to the nearest tenth of a millimetre
10/ Thisvaue should be caculated with p = 3.1416 to the nearest cnt’
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3.3.3.2.1.
3.3.3.2.2.
3.3.3.2.3.
aither:
3.3.3.2.3.1L
3.3.3.2.3.2
or
3.3.3.2.33.

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

3.3.3.243.
3.3.3.25.
3.3.3.25.1L
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:
3.33.2.7.1L
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

Operdting principle: direct/indirect/turbulence chamber injection 8/
Injection pump

Cdlibration procedure: test bench/engine 8/
Regulator

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

Injection pipework

Length: mm

Internal diameter: mm

Injector(s)

Operating principle: injection into induction manifold (Sngle/multiple point) 8/ /direct
injection/other
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333321 Make(s) of theinection pUMP: . ... oot e
3.3.3.3.22. Type of theinjectionpump: .. ... e
3.3.3.33. Injectors. opening pressure 2/: kPa

or characteridicdiagram 2/ . . ... ...
3.3.3.34. INJECtiON adVANCE: . . .. .ot
3.3.3.35. Cold-darting system
3.3.3.351  Opeaing prinCiple(S): . oo it
3.3.3.352.  Opeaing/ssting limits8/, 2/: . . .. ...
3.3.34. Fud pump: yes'no 8/
3.34. Ignition
3.34.1 MaKE(S): . oot
3.34.2. TYPE(S): « o v ettt
3.34.3. Operating PrinCIPlE: . . oot e
3.34.4. Ignition advance curve or operatingsetpoint 2/: .. ... ... .
3.345. Satictiming 2/ before TDC
3.34.6. Points gap 2/: mm
3.34.7. Dwdl angle 2/ degrees
3.3.5. Cooling system (liquid/air) 8/
3.35.1 Nomind setting for the engine-temperature control device: ..................
3.35.2. Liquid
3.35.2.1L Nature of liquid: . ... ...
3.35.2.2. Circulaing pump(s): yesno 8/
3.353. Air
3.353.1L Blower: yes/no 8/
3.3.6. Induction system
3.36.1. Supercharging: yesno 8/
3.3.6.1.1 MaKE(S): . ot ottt
3.3.6.1.2. 137/ 0= () 5
3.3.6.1.3. Description of system (example: maximum boost pressure kPa, waste gate

(where appropriate))
3.3.6.2. Intercooler: with/without 8/
3.3.6.3. Description and drawings of induction pipework and accessories (plenum chamber,

heating device, additiond air intakes, etc.): .......................
3.3.6.3.1 Description of induction manifold (with drawings and/or photos): . ............
3.3.6.3.2. Alrfilter, drawings . ... oo
or
3.3.6.3.2. L. MaAKE(S): ottt
3.3.6.3.2. 2. TYPE(S): .o it i e
3.3.6.3.3. Inlet Slencer, drawings: . .. ..o v
or
3.3.6.3.3. L. MaKE(S): ottt
3.3.6.3.3. 2. TYPE ()« ottt e e
3.3.7. Exhaust system
3.3.7.1. Drawing of completeexhaust system: .. ...
3.3.8. Minimum cross-section of theinlet and exhaustports: . ....................

3.3.9. Induction system or equivaent data
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3.39.1

3.39.2
3.3.10.
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.
3422
3.5.
35.1.
3511
3512
35.2.
3521
3.5.3.
353.1
or
35311
35312
4,

4.1.
4.2.
4.3.
4.4,
4.4.1.
4.4.2.

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

Anti-air pollution measures adopted

Crankcase-gas recycling device, solely in the case of four-stroke engines (description
and drawings):

Additiona anti-pollution devices (where present and not included under another
heading):

Description and/or drawings: . . . ..o v vt e
L ocation of the coefficient of absorption symbol (compression-ignition enginesonly): . . .
Cooling system temperatures permitted by the manufacturer

Liquid cooling

Maximum temperature & 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

PErCENtagE: . .. o
Oil cooler: yes/no 8/

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

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

Number of gear Ratio 1 Ratio 2 Ratio 3 Retio t

Minimum
continuoudy
vaiable
trangmisson

G (W|IN|F-

6

Maximum
continuoudy
vaiable
trangmisson

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 wheels).

Ratiot= overdl ratio.

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

4.6. Maximum speed of vehicle and gear inwhichit isreached (inknvh) 12/: ... .. ..

12/ A tolerance of 5 per cent is permitted
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DRIVING CYCLESFOR TYPE | TESTS

130 ¥ [ [ [

120

= = = part 1, reduced speed

110 E
T —part1

100

2
80 T

70 §
o A
50 I A A

i W, A
2
i VY Y\
OEE..!!! e L — —t ———— !U!!!

0 60 120 180 240 300 360 420 480 540 600
timeins

vehicle speed in km/h

—
"]
\
 a
>
—

Fiaure A5-1: Cyclepart 1

130 T
: | | |

120 F

— part 2, reduced speed

110 E2 — part 2

100 F

90 T

A / !
o3 N [ Anl
: V I AY

TRy A
wil NSV
W

20 %

1

vehicle speed in km/h

10+

0 60 120 180 240 300 360 420 480 540 600
timeins

Figure A5-2: Cyclepart 2 for vehicleclasses2 and 3



vehicle speed in km/h

TRANSWP.29/GRPE/2004/11

page 53
Annex 5
130
120 — A f/\‘v
o JL AL~ T
100 fJ ; \//‘P / ,-—-/ \V'—\.\_,.f'\
+ | T
o § ~ N TNt/
N EVANNAIN v \
i BV.L S R \
i | [\ \
50 {\l u I - - - part 3, reduced speed
40 —part3
w0}
3
0
() 7 SV PRI SN SR S S S S S S
0 60 120 180 240 300 360 420 480 540 600
time in s

Figure A5-3: Cycle part 3 for vehicle class 3



TRANSWP.29/GRPE/2004/11

page 54
Annex 5
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 A5-1: Cyclepart1,1t0120s
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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 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 A5-2: Cyclepart 1,121t0240 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
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 A5-3: Cyclepart 1, 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
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 A54: Cyclepart 1,361t0480 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
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 0.0l 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 13.4 134 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 A55: Cyclepart 1,481t0 600 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 32.9 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 A5-6: Cyclepart 2 for vehicle classes2 and 3, 1t0 120 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
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 A5-7: Cyclepart 2 for vehicle classes2 and 3, 121t0 240 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
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 A5-8: Cyclepart 2 for vehicle classes 2 and 3, 241 to 360 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

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 A5-9: Cyclepart 2 for vehicle classes 2 and 3, 361 t0 480 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
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 A5-10: Cycle part 2 for vehicle classes 2 and 3, 481 to 600 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 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 0.0l 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 A5-11: Cyclepart 3for vehicleclass3, 1t0 120 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 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 A5-12: Cyclepart 3 for vehicleclass 3, 121t0 240 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 304 110.4 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| 1223 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| 104.7 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| 124.2 110.2 X 325 1018 87.8 X X
266 124.5 110.5 X 326 103.2 89.2 X X
267| 124.7 110.7 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| 1253 111.3 X 333| 113.7 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| 1243 110.3 X 339| 116.2 102.2 X X
280| 123.9 109.9 X 340| 1165 102.5 X X
281 123.3 109.3 X 341 116.6 102.6 X X
282| 122.1 108.1 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 354 113.1 99.1 X X
295| 110.9 96.9 X 355 110.3 96.3 X X
206| 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 A5-13: Cyclepart 3 for 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
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 1223 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 466 117.5 103.5 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 A5-14: Cyclepart 3 for 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
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 580 594 594 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

Table A5-15: Cycle part 3 for vehicle class 3, 481 to 600 s
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Annex 6

CHASSISDYNAMOMETER AND INSTRUMENTS DESCRIPTION

Chassis Dynamometer
Trade name (-mak) admoade: ...
Diangerofroller;: m
Chassis dynamometer type: DC/ED
Capacity of power absorbingunit (pavy; ...~ kW
Speedrange km/h
Power absorption system: polygond function/coefficient control
Reoluton. ... N
Type of inertiagmulaion sysem: mechanicd /dectricd
Inetiaequivdent mess. kg,
ing¢epsof kg

Speed sensor

Coast down meter

Trade name (-mak) admoadd: ...
Vi, Vo speed: — Speed SEtiNG:

— Diglay output:;
— Number of channds
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1.1.

1.2

13.

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 shdl be sested on the sest provided, with his feet on the footrests and his arms normally
extended. This position shal dlow the rider at dl times to have proper control of the motorcycle
during the tests.

Requirement for the road and ambient conditions

Thetest road shdl beflat, leve, straight and smoothly paved. Theroad surface shal 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 shdl 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 shdl be within the following limits:
maximum wind speed: 3 m/s
maximum wind speed for guds 5 nvs
average wind speed, pardld: 3 m/s
average wind speed, perpendicular: 2 nv/s
maximum relaive humidity: 95 per cent
ar temperature: 278 K to 308 K

Standard ambient conditions shal be asfollows:
pressure, Pg: 100 kPa

temperature, To: 293 K
relative air dengity, dp: 0.9197

ar volumetric mass, 2g: 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.

Therddive ar densty, dT, shdl be caculated by the following formula
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—

P Equation A7-1
d, =d,” - =2 g
0

—

where:
pT isthe mean ambient pressure during test, in kPa

TT isthe mean ambient temperature during te, in K.

Condition of the test vehicle (motorcycle)

The test vehicle shal comply with the conditions described in paragraph 6.1. of this annex
Wheningdling the measuring indruments on the test motorcycle, care shdl betaken to minimisetheir
effects on the digtribution of the load between the whedls. When ingtaling 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, aspecifiedintable A7-1 depending
on the vehicle class as defined in paragraph 6.2. below.

When the running resistance is verified in accordance with paragraph 7.2.2.3.2., the test can be
executed at vj = 5 km/h, if the coast down time accuracy according to paragraph 6.4.7. is secured.

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

MotorcycleClass | vjinkm/h v1 inknmvh v2 inkmv/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” verson
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(For reduced speed version specifications see paragraph 6.4.4.)

When the running resistance is verified in accordance with paragraph 7.2.2.3.2., the test can be
executed at vj £ 5 kmv/h, if the coast down time accuracy according paragraph 6.4.7. is secured.

5. M easurement of coast down time

After a warm-up period, the motorcycle shal 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 viewpoint of itsconstructionto havethetransmisson
shifted to neutra, the coasting may be performed solely with the clutch disengaged. For those
motorcycles that have no way of cutting the transmitted engine power off prior to coasting, the
motorcycle may be towed 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.

The motorcycle steering shdl be atered 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
elgpsed 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 DTp;.

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

oT = ?Tai+ ?Thi Equalon A7-2
H I -
2

At least four tests shall be performed and the average coast down time DTj caculated by the
following equation:

Equation A7-3

Tegts shdl be performed until the statistical accuracy Pisequa 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 givenintable A7-2;
S IS the tandard deviation given by the following formula:

D (D-I-I _ DTJ)Z Equ&tlon A7'5

Q

i=1 n- 1

where:
n is the number of tests.

Table A7-2: Coefficients for the statistical accuracy

t
n t ﬁ
4 3.2 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

In repeating the tet, care shal be taken to start the coast down after observing the ssmewarm-up
procedure and at the same coast down starting speed.

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.

The coast down time shall be recorded. The example of the record form is given in annex 8.
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6.

6.1.

6.2.

6.3.

Data processing

Cdculation of running resistance force

The running resistance force K, in Newton, at the specified speed v shdl be caculated by the
following equation:

F _ 1. (m+m)’ 2?2V Equation A7-6
3.6 ?T,

Note  my should be measured or caculated as gppropriate. As an dternative, ny may be
estimated as 7 per cent of the unladen motorcycle mass.

The running resistance force Fj shall be corrected in accordance with paragraph 6.2. below.
Running resstance curve fitting
The running resistance force, F, shal be calculated as follows:

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

F=fy+f, v2 Equation A7-7

The coefficients fg and f2 determined shal 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

Note Ko may be determined based on the empirica datafor the particular motorcycle and tyre
tests, or may be assumed asfollows, if theinformationisnot available Kg = 6" 10-3 K-1.

Target running resistance force F* for chasd's dynamometer setting

The target running resistance force F* (v() on the chassis dynamometer a 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

Trade name; Production number (Body):

Wind speed (pardld/perpendicular); ;[ m's

- Average . .
Motorcycle Coast down time(s) Statitica coast dow Rl_Janng Targe_t running
Speed S accuracy ime resstance| resstance | note
kmv/h per cent N N

Firs
Second

Firs
Second

Firs
Second

First
Second

Firs
Second

Firs
Second

Firs
Second

First
Second

Firs
Second

Curvefiting: F*=__ +
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RECORD OF CHASSISDYNAMOMETER SETTING (BY COAST DOWN METHOD)

Tradename;, Production number (body);
Dae . [ [ Paceof thetest: Nameof recorder;
Motorcycle speed Coast down time(s) Running resstance Setting note

S N error
km/h Testl | Test2 | Test 3| Average | Settingvaue | Target vdue %

Curvefitting: F*=
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RECORD OF CHASSISDYNAMOMETER SETTING (BY TABLE METHOD)

Trederame, ... Production number Body).
Dae . [ [ Peaceof thetet: Nameof recorder;:
Motorcycle speed Coast down time(s) Running resstance Setting note

S N error
km/h Testl | Test2 | Test 3| Average | Setingvaue | Target vdue %

Curvefitting: F*=
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RECORD OF TYPE | TEST RESULTS
Tradename;, Production number Body).
Dae [ [ Paceof thetet: Nameof recorder
Climae Atmosphericpressure. kPa Atmospheric temperature; K
Motorcyde| REIUCEd | e | qating | Tes | PiStEnce Emissoning Fu
Class speed part | cond number (_Jlrlven Cons.
Yes/No ' inkm | HC | CO | NOx | CO2 | jnjitre
1
1,20r3 1 | cod g
Average
1
2
1 1 Hot
3
Average
1
2
20r3 2 Hot 3
Average
1
2
3 3 Hot
3
Average
Motorcycle Rsegggded Cycdle| Sating | Weightingin | Average Emissionin gkm Fuelirc];ons
Class YegNo | PAT condition |  per cent HC | CO | NOx | CO2 | jitre/200 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):
Dae, [ Paceof thetest: ... Nameof recorder . . ...
Climate: ... Atmospheric pressure; kPa Atmospherictemperature, K
Idling speed in mirr 1 Engineail | CO content | CO2 content c%)rrected
temperature | inpercent | inpercent | o oomen
Minmum | Average | Maximum in°C vol. vol. In pe(rjcent
val.
High idling speed in min-1 Engineoll | CO content | CO2 content C%)rrected
temperature | inpercent | inpercent | o oomet
Minmum | Average | Maximum in°C val. vol. In peglcent
val.
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EXPLANATORY NOTE ON GEARSHIFT PROCEDURE

This explanatory note is not a part of the standard, but explains matters specified or described in the
standard or appendix, and matters related thereto.

1

Approach

The development of the gearshift procedure was based on an andysis of the gearshift pointsinthein
use data. In order to get generalised relations between technical specifications of the vehicles and
gearshift speeds the engine speeds were normalised to the utilisable band between rated speed and

idling speed.

In asecond step the end speeds (vehicle speed aswel as normaised engine speed) for upshifts and
downshiftswere determined and collected in aseparatetable. The averagesof these speedsfor each
gear and vehicle were calculated and correlated with technical specifications of the vehicles.

The results of these anadlyses and cd culations can be summarised asfollows:

- Thegearshift behaviour is engine speed related rather than vehicle speed related.

- Thebest correlation between gearshift speeds and technica datawasfound for normalissd engine
speeds and the power to mass ratio (rated power/(kerb mass + 75 kg).

- Thereddua variations cannot be explained by other technica data or by different tranamission
ratios. They are most probably assigned to differencesin traffic conditionsand individud driver
behaviour.

- The best approximation between gearshift speeds and power to mass ratio was found for
exponentia functions.

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

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

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

- Thegearshift behaviour in Japanissgnificantly different from the equa- typegearshift behaviourin
the Europe Union (EU) and in the United States of America (USA).

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

Gearshift criteria, additiona requirements

Based on this, the gearshift prescriptions can be summarised as follows:

For accderation phases manud tranamissions shdl be shifted from first to second gear when the
engine speed reaches a vaue according to the following formula
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(-1.9°—"n Equation A13-1
n_max_acc (1) =(0.5753 " e mk*Ts 0.1)" (s - Nnigle) * Nigle
Upshifts for higher gears have to be carried out during acceleration phases when the engine speed
reaches a vaue according to the following formula

(-1.9—Fn_ Equation A13-2

n_max_acc (i) =(0.5753 " e miTs )" (S - Nigie) * Nigle

where:
[ isthe gear number (3 2),
Pn Isthe rated power in KW,
m isthe kerb massin kg,
n is the engine speed in min',
Nage  istheidling speedin min,
S is the rated engine speed in min™

The minimum engine speeds for accderation phases in the second gear or higher gears are
accordingly defined by the following formula

n_min_acc(i) =n_max_acc(i- 1)” —.r(l) Eqution AL3-3
- - - - ri-1)
where:
r(i) istheratio of gear i

The minimum engine speeds for decd eration phases or cruising phases in the second gear or higher
gears are defined by the following formula:

n_min_dec (i) =n_min_dec(i - 1)° & Equation A13-4
r@-12)
where:

(i) istheratio of gear i

When reaching these values during decd eration phases the manua transmission hasto be shifted to
the next lower gear (seefigure A13-1). The engine Spoeed vaues resulting from the formulas above
can be rounded to multiples of 100 min™ for practical spplications.

Figure A13-1 shows an example for a gearshift sketch for a amdl vehide. The solid lines
demondirate the gear use for acceleration phases; the dotted lines show the downshift points for
decderation phases. During cruising phases the whole speed range between downshift speed and

upshift speed may be used.
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In order to avoid driveability problems these prescriptions had to be supplemented by the following
additional requirements, (some of them are genera, some are assigned to particular cycle phases):

There are fixed dlocations 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 immediatdy after an acceleration phase.

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

Manud transmissons gearshifts shdl be accomplished with minimum time with the gerator
closing the throttle during each shift.

Thefirg gear should only be used when starting from standdfill.

For those modesthat require the vehicle to decd erate to zero, manua transmission clutchesshal
be disengaged when the speed drops below 10 km/h, when the engine speed drops below
Nae + 0.03* (S— naie), When engine roughnessis evident, or when engine ddling isimminent.
While the clutch is disengaged the vehicle shdl be shifted to the gpproprieate gear for Sarting the
next mode.

The minimum time span for agear sequenceis 2 seconds.

To give the test engineer more flexibility and to assure driveshility the gearshift regression functions
should be tregted as lower limits. Higher engine speeds are permitted in any cycle phase.

8000
7000 1

6000 T

engine speed in min-1
N ul
o o
o o
o o

w
o
o
o

2000

1000 T

] I I v

| rated speed |/ / /
7

P

// '/ ///'/ :
/./

/ / engine speed range for
Y \ ruising phases (4. gear) — 1. Gear
/ // / — 2. Gear
3. Gear
/ J/ / — 4. Gear
—// 5. Gear
1 | vehicle 37, Europe, 47 KW/t — 6. Gear

—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 a gearshift sketchfor asmdl vehidle
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Cdculation example

An example of input data necessary for the calculation of shift speedsisshownintable A13-1. The
upshift speedsfor acceleration phasesfor thefirst gear and higher gearsare cal culated using equation
A13-1 and equation A13-2. The denormalisation of engine speeds can be executed by using the
equationn=n_norm* (S—nNge + Nge

The downshift speeds for deceleration phases can be caculated with equation A13-4. The ndv
values in table A13-1 can be used as gear ratios. These vaues can aso be used to calculate the
affiliated vehicle speeds (vehicle shift speed in gear | = engine shift speed in gear i / ndv;)). The
corresponding results are shown in table A13-2 and table A13-3.

In a further step the possibility of a smplification of the above-described gearshift dgorithms was
examined by additional andyses and caculations. It should especidly be checked whether engine
shift speeds could be replaced by vehicle shift speeds. The analys's showed that vehicle speeds
could not be brought in line with the gearshift behaviour of the in-use data.

Table A13-1: Input datafor the calculation of engine and vehicle shift speeds

Engine capacity in cn? 600
Pnin kW 72
Mk inkg 199
sinmin* 11800
Nide in min® 1150
navy */ 133.66
navo 94,91
nav3 76.16
ndva 65.69
ndvs 58.85
nave 54.04
pmr **/ in KW/t 262.8
*/ ndv means the ratio between engine speed in min™ and vehicle
speed in knvh

**/ pmr means the power to mass raio caculated by
Pn/ (mg+75) "~ 1000, P, in kW, m¢inkg
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Table A13-2: Shift gpeedsfor acceeration phasesfor thefirst gear and for higher gears (accordingto

table A13-1)
EU/USA/Japan driving behaviour
n_acc max (1) n_acc max (i)
n_norm*/ 24.8 per cent 34.8 per cent
ninmin® 3804 4869
*/ n_norm means the cdculated vaue by equation A13-1 and

equation A13-2.

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

EU/USA/Japan driving behaviour
Gearshift vinkmh | OMO - i
in per cent

1>2 28.5 2.49 3804

23 51.3 34.9 4869

Upshift 324 63.9 34.9 4869
4->5 74.1 34.9 4869

56 82.7 34.9 4869

2->cl*/ 15.5 3.0 1470

322 28.5 9.6 2167

Downshift 4->3 51.3 20.8 3370
5>4 63.9 24.5 3762

6>5 74.1 26.8 4005

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






