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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedy

described i

different types of ISO documents should be noted. This document was drafted in accordande\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

editorial ru

Attention is

drawn to the possibility that some of the elements of this document may‘be the subjg

ia needed/fo

ect of

patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Detalils of

any patent rjights identified during the development of the document will be in théjIntroduction af
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade npme used in this document is information given for the convenience of users and doe

constitute ah endorsement.

For an exp
assessment,

Barriers to Trade (TBT) see the following URL: Foreword - Sufiplementary information

The commiftee responsible for this document is ISO/TE€ 22, Road vehicles, Subcommittee SC

anation on the meaning of ISO specific terms and\expressions related to confor

1d /or

S not

mity

as well as information about ISO’s adherence to*the WTO principles in the Technical

Motorcyclesland mopeds.

38,
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Introduction

The ordinary chassis dynamometer has the mechanical inertia system where the running resistance is
set on the chassis dynamometer in accordance with ISO 11486 and the verification of force generated by
the inertia mass is not necessary because the equivalent inertia mass is mechanically set by a flywheel.
A chassis dynamometer using the electric inertia function is not equipped with such a mechanical
flywheel equivalent to inertia mass system and the inertia force is electrically set in the same way of the
running resistance force control. The inertia force is generated by the acceleration and/or deceleration,
therefore, it is necessary to check the performance of electric inertia function during the mode running
test and this International Standard specifies the method to verify the chassis dynamometer operated
nornfally. The verification method speciiied In this International standard can be applicable not only
for the total running resistance check during the exhaust gas and/or fuel consumption ‘miode test but
also fthe system installation and the periodical performance check. The accurate werification can be
achigved when this method is applied to the ordinary mechanical inertia system chasSis dyjnamometer.

© ISO 2015 - All rights reserved v
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INTERNATIONAL STANDARD

ISO 18580:2015(E)

Motorcycles — Verification of total running resistance
force during mode running on a chassis dynamometer

1 Scope

This International Standard specifies the verification method of total running resistance force when

the e
on a

meagured total running resistance force (measured by a chassis dynamometer absorptio
the tprget total running resistance force (calculated from velocity, acceleration and/or d

This

International Standard is applicable when the running resistance force of.a{chassis dy

is set in accordance with ISO 11486.

2
For t

21
equi
mj

Terms and definitions

he purposes of this document, the following terms and definitions apply.

valent inertia mass of motorcycle

masg obtained by adding the rotating mass of the frontwheel to the total mass of the moto
and instruments

2.2

mechanical equivalent inertia mass of chassis dynamometer

mp

equiyalent inertia mass of mechanical\rotating parts of chassis dynamometer, e.g. roll¢

and

2.3
chas
tang

pr fly wheel

isis dynamometer abseorption force

torqiie and roller radius

Note

| to entry: Théchassis dynamometer absorption force is the runningresistance force fora chassis g

equigped with asmechanical flywheel equivalent inertia mass system and is sum of running resista

inert

2.4
tota
Fy

a force generated by motorcycles for a chassis dynamometer using the electric inertia function.

mmmﬁmmmmﬁde running
chassis dynamometer. The performance of chassis dynamometer is verified by.¢omparing the

n force) and

bceleration).

namometer

rcycle, rider

br and shaft

ential force acted onythe roller surface which is calculated from a roller shaft or mojtor cradling

lynamometer
hce force and

friction loss of a chassis dynamometer

friction and aerodynamic loss of rotating parts of chassis dynamometer, e.g. bearings and roller(s)

2.5

running resistance force
rolling resistance and aerodynamic loss of motorcycle on flat surface

2.6

inertia force
force generated by inertia mass of motorcycle or chassis dynamometer during acceleration and/or
deceleration

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=3c9a9e8b6dfbb778536e688c25447ef9

ISO 18580:2015(E)

2.7
total running resistance force
sum of running resistance force and inertia force of motorcycle

2.8

target total running resistance force

th

total running resistance force calculated in accordance with equivalent inertia mass of motorcycle,
velocity, acceleration and/or deceleration

29
measured totals uuu;us resistaneceforee
Fm

sum of the ¢hassis dynamometer absorption force, total friction loss of chassis dynamometer and an
inertia forcg generated by the mechanical equivalent inertia mass of chassis dynamometer

2.10
target integral work
W ‘L

integral wo

in kilo jould

k calculated in accordance with measured velocity and Fiy during test mode runhing,

211
measured integral work
Wm
integral work calculated in accordance with measured velocity and Fj, during test mode runping,
in kilo joulg

3 Symbgls
Table 1= Symbols
Symbols Definition Unit

A slope of the regression line —

a rolling resistance of frqit wheel N

B intercept of the regriession line —

b coefficient proportional to motorcycle speed N/(km/h)

c aerodynami¢'drag coefficient N/(km/h)2
ew integral.work error %
Fay tangential force acted on the roller surface N

F¢ ffiction and aerodynamic loss of rotating parts of chassis dynamometer N
th target total rnnning resistanceforce N
Fg,i the i-th data of Fig data sets N
Fmn measured total running resistance force N
Fin,i the i-th data of Fy, data sets N
mp equivalent inertia mass of mechanical rotating parts of chassis dynamometer kg
m; mass obtained by_ adding t_he rotating mass of the front wheel to the total mass of ke

the motorcycle, rider and instruments

T time S

%4 roller rotational speed km/h
Wrg target integral work ]
Wi measured integral work ]

2 © IS0 2015 - All rights reserved
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Table 1 (continued)
Symbols Definition Unit
y correlation coefficient —
o standard deviation —
Ocov relative standard deviation (cov: coefficient of variation) %
4 Verification
4.1 | Principle
The pquivalence between the target and measured total running resistance forceyis)veifified by the
linear regression statistical analysis. Data combination of target and measured total ranning force shall
be plotted as shown in Figure 1 and the performance of chassis dynamometeryshall be evdluated from
the slope and intercept of the regression line, correlation coefficient and relative’standard gleviation.
Y
A
600 |-

Y

A

ilegression line Athg +B

ffarget running résistance force [N]
neasured runuing resistance force [N]

Figuire 1> Image of relationship between target and measured total running resist

4.2

ance force

Calculation

4.2.1 Data sets of speed, chassis dynamometer absorption force and total friction loss of a chassis
dynamometer shall be simultaneously measured during the mode running in a time series. If the total
friction loss of a chassis dynamometer cannot be simultaneously measured, the total friction loss shall be
determined from the relationship between speed and total friction loss which is obtained prior to the test.

4.2.2 Both target and measured total running resistance force shall be calculated from adequate data
sets of speed, chassis dynamometer absorption force and total friction loss of a chassis dynamometer by
Formulae (1) and (2), respectively.

© ISO 2015 - All rights reserved
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F, —arbvreviem Y
g Ldt

av
F o =F —|—F +m

(0

(2)

4.2.3 The relationship between target and measured total running resistance force obtained in 4.2.2
shall be plotted as shown in Figure 1. The slope and intercept of the regression line, correlation coefficient
and relative standard deviation shall be calculated in accordance with following formulae using all data

sets measured during the mode running

A shall be cdlculated in accordance with Formula (3).

n

Z Z 72( tgi m) Z tgi

_ i=1 i=1
A= ) 3)
n X Z tgl Z tg,i
B shall be cglculated in accordance Wlth Formula (4).
n
{3 (Fgi g~ Zthl XZ
_ i=1
B = : @
X Z tgl Z tg,i
y shall be callculated in accordance with Formula (5.
cov|Fy, ,F
vy =cosf|= M (5)
61 X 02
where
n —\2
A W)
‘>_4 (th,i - th)
2 _ i1
o =1 - ;
n —\2
N\
‘L (Fm,i o Fm)
2 _ il
o, =1 - ;
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— 1 n
Fm=— F_.

Ocov shall be calculated in accordance with Formula (6).

S cov =Fix100
m
where
[
T —
Z [Em,i - Eml
g =\=
n
Fm,i = Fm,i B (A X th,i + B)

||

4.2.4
evaly
coeff

4.2.5
chas

and (|8), respectively. The integral work erroryew, shall be calculated in accordance with Forn
1 n
We=—"—"""—") (FuixV;
tg 3 600anamp]e gll( tgi 1)
1 n
Wop=—"—"""") (F);xV;
" 3600xng,, ;( i *Vi)
w_—Ww
d, = _m %100
tg
where

n
X ——1§:E
m = ; m,i
i=1

ated by comparison with tolerances of slope and.intercept of the regression line
icient and relative standard deviation.

Both target and measured integral work shall be calculated from adequate data sg
5is dynamometer absorption force and total friction loss of a chassis dynamometer by K

sample 1s the number of data measured in one second.

(6)

The equivalence between the measured and target‘total running resistance force shall be

correlation

ets of speed,
ormulae (7)
hula (9).

(7)

(8)

9

5 Procedure

5.1

Tools

5.1.1 Datalogger

The data logger shall be capable of sampling and logging the signals of the chassis dynamometer roller
speed, chassis dynamometer absorption force and chassis dynamometer friction loss at the frequency
of at least 50 ms. If the signal of chassis dynamometer friction loss cannot be logged simultaneously, the
functions of speed obtained prior to the test shall be used for the verification. The memory capacity for
data logging shall be large enough to store all the data during the test cycle. Data conversion system shall
be the A/D conversion. It is desirable to use a stand-alone system, while a built-in system is permissible.

© ISO

2015 - All rights reserved
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5.1.2 Verification software

The verification software shall be capable of the processing of data in accordance with the principle
given in 4.1 to 4.2. An example of data processing is shown in Annex A.

5.2 Preparation

5.2.1 Check of chassis dynamometer

Check that roller speed, absorption force and equivalent inertia mass are calibrated in accordance with
the manufacturer’s recommendation

5.2.2 Calibration of data logger

Transmit the signals of the roller speed and the absorption force to the data logger, and-¢alibrate the
data logger $o that the values indicated at the chassis dynamometer coincide with the'méeasured values
taken into the logger.

5.3 Dataollection

5.3.1 Selection of test cycle

Select one tgst cycle for exhaust emission and fuel consumption measurement.

5.3.2 Datplogging

Collect and log data during the test cycle continuously with'a constant interval.

5.4 Data processing

Process the|logged data with the verificatien)software as specified in 5.1.2 to obtain a result.| (See
Annex A.)

5.5 Evaluation of chassis dynamometer

Evaluate th¢ following 5 items of\the chassis dynamometer:
— correlatjion coefficient,y;

— slope of{the regression line, 4;

— intercept of the-régression line, B;

— relative|standard deviation, ocov;

— integral work error, ey,

If criteria, which shall be agreed among the parties involved, on each item are satisfied, then the chassis
dynamometer shall be deemed eligible for exhaust emission and fuel consumption measurement.

5.6 Report
A full description of the motorcycle shall be provided in accordance with Annex B.

A full description of the chassis dynamometer and instruments shall be provided in accordance
with Annex C.

A full description of the test result shall be provided in accordance with Annex D.

6 © IS0 2015 - All rights reserved
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Example of verification calculation

Test conditions

Verifiication range: ECE 40, 1 cycle (195 s)

Sam

pling frequency: 50 ms

requirement

Table A.1 — Chassis dynamometer basic information and chassis dyhamometer

Masg simulation range

100 kg to 530 kg

Base[fixed) inertia

140 kg

Electric inertia simulation range -40 kg to +390 kg
Rollgr diameter 530,5 mm

Rollgr width 300 mm

Maxjmum operating speed 180 km/h

Toleance of inertia simulation 2%

Repeat tolerance of inertia simulation <1%

Dynamo capacity 45 kW

Output signal

— Roller rev. (pulse or analog) 1024 p/r, V(volt)(full

— Fqrce or torque

+10 V/ + 1 100 N(Nm)

Otherrs (please specify)

— Roller rev. digital p/rev.km/h
0-Hz

— Fqrce digital 1100N

— Fijiction loss data none/exist 110N

A.2

Figu

Verification calculating method using spread sheet

friction loss of the chassis dynamometer.

© ISO

2015 - All rights reserved
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Speed km/h
g

—— Vkmvh

120

Force N

Figure A.1 — Logging data of roller speed, absorption force and total friction loss

When the 10|
verification

Input th
the dat{

Cells A1l
B3, C3, 1

With the ab

A6, B6, C6, ]
cells in the 4

Time s

160 180

-60

boed data are input into the spread sheet, in which the calculation process is embedded, the
result is automatically calculated. The details of the spread sheet are as follows.

e logged data into the cells in the area of A10 through D391¢/(the number of cell depenls on

volume).

B1, C1,D1, E1 and F1 are for the test conditions. Input data of the test conditions in cells A3,

D3, E3 and F3.

Table A.2 — Qutline of the spread sheet

bve data input and the test conditions settitig, the verification results are indicated in|cells
6, E6, F6 and G6. The elements necessary for the verification calculations are shown ip the
rea of E10 through J3910.

cell A B C D F G H I ]
1 mj mp dat c
2 kg kg S
3 170 140 0,05 0,000 0,000 0,0285
4 y A B ocov Wrg W ew
5 kJ K] %
6 0,997 0,986 2,85 2,10 46,033 | 47,724 3,67
7 T |4 Fay F¢ dv/dt Fig Fim |Fm_Ftg| Whig,i Wi
8 5 kmth N N RS2 N N N I K]
10 0,00 0,00 0,1 0,0
11 0,05 0,00 0,2 0,0
12 0,10 0,00 -0,3 0,0
13 0,15 0,00 -0,5 0,0 0,00 0,0 0,0 0,000 | 0,00 0,00
3903 194,60 0,00 -1,7 0,0 0,00 0,0 0,0 0,000 | 0,00 0,00
3904 194,65 0,00 -1,9 0,0 0,00 0,0 0,0 0,000 | 0,00 0,00
3905 194,70 0,00 -2,0 0,0 0,00 0,0 0,0 0,000 | 0,00 0,00
3906 194,75 0,00 -2,0 0,0 0,00 0,0 0,0 0,000 | 0,00 0,00
3907 194,80 0,00 -1,7 0,0 0,00 0,0 0,0 0,000 | 0,00 0,00
8 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=3c9a9e8b6dfbb778536e688c25447ef9

Table A.2 (continued)

ISO 18580:2015(E)

cell A B C D E F G H I J
3908 194,85 0,00 -1,7 0,0
3909 194,90 0,00 -1,7 0,0
3910 194,95 0,00 -1,6 0,0

The calculation processes of each element are as follows:

— dv/dt are calculated with the least squares method of quadratic approximation for 7 data points for

>
=3

[EaY

dt

28At

v _—3Vi3—2Vi Vi g +Viyg +2Vi,5+3Viig

Table A.3 — dv/dt calculation spread sheet

(A1)

A.3 shows dv/dt calculation spread sheet. E271 in Table A.3 is calculated from B268 tp B274 data.

Cell A B C D E
7 T %4 Fay Fr dv/dt
8 5 km/h N N m/s?2

268 12,85 5,48 5,48 0,0 1,19

269 12,90 571 5,71 0,0 1,18

270 12,95 591 591 0,0 1,19

271 13,00 6,13 6,13 0,0 1,18

272 13,05 6135 6,35 0,0 1,17

273 13,10 6,56 6,56 0,0 1,17

274 13,15 6,76 6,76 0,0 1,18

275 13,20 6,96 6,96 0,0 1,19

Table A.4 — Fig and F, calculation spread sheet

Cell A B C D F G

1 mj my, dt A b c

2 Kg kg S

3 170 140 0,05 0,000 0,000 0,028

4 r A B ocov Wrg Wm ew

5 K] K] %

6 0,997 0,986 2,85 2,10 46,033 47,724 3,67

7 T %4 Fay Fs dv/dt Fig Fm

8 S km/h N N m/s? N N
268 12,85 5,48 5,48 0,0 1,19 202,4 171,4
269 12,90 5,71 5,71 0,0 1,18 202,2 171,4
270 12,95 591 591 0,0 1,19 202,6 1719
271 13,00 6,13 6,13 0,0 1,18 201,8 171,5
272 13,05 6,35 6,35 0,0 1,17 199,7 169,9
273 13,10 6,56 6,56 0,0 1,17 200,8 170,9
274 13,15 6,76 6,76 0,0 1,18 201,6 171,7

© ISO 2015 - All rights reserved
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Table A.4 (continued)
Cell A B C D E F G
275 13,20 6,96 6,96 0,0 1,19 203,4 173,3
276 13,25 7,19 7,19 0,0 1,21 207,0 176,5
277 13,30 7,41 7,41 0,0 1,22 208,9 178,2
278 13,35 7,63 7,63 0,0 1,23 2101 179,3
279 13,40 7,86 7,86 0,0 1,22 208,6 178,2

rable A.5 — th and Wy calculation spread sheet

cell A B C D E F G H I ]
1 mj mp dt a b c
2 kg kg s
3 170 140 0,05 | 0,000 | 0,000 | 0,028
4 y A B ocov Whg W ew
5 K] 1N %
6 0997 | 0,986 | 2,85 2,10 | 46,03 | 47,72 | 3,67
7 T 14 Fay Fr dv/dt Fig Fm MFwi-Frg | Wigi | Wi
8 S km/h N N m/s? N N N K] K]

270 | 12,95 | 591 36,5 0,0 1,19 | 202,6 |.202,5 | 0,056 | 0,016 | 0,016
271 | 13,00 | 6,13 42,2 0,0 1,18 | 201,8\[* 207,6 | 5,709 | 0,017 | 0,017
272 | 13,05 | 6,35 41,0 0,0 1,17 | 1997 | 204,5 | 4,717 | 0,017 | 0,018
273 | 13,10 | 6,56 37,0 0,0 1,17~4200,8 | 201,3 | 0,462 | 0,018 | 0,018
274 | 13,15 | 6,76 41,5 0,0 1518 | 201,6 | 206,4 | 4,777 0,0 0,019
275 | 13,20 | 6,96 43,1 0,0 1,19 | 203,4 | 209,5 | 6,036 | 0,019 | 0,020
276 | 13,25 | 719 37,3 050 1,21 | 207,0 | 206,6 | 0,399 | 0,020 | 0,020

10 © IS0 2015 - All rights reserved
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Annex B
(normative)

Motorcycle description

B.1 Motorcycle

ISO 18580:2015(E)

Category: two wheeler/three wheeler(delete as applicable)
Trade-name (-mark):
Model:
Engine model:
Cycle: two stroke/four stroke (delete as applicable)
Number and layout of cylinders:
Engine displacement: cm3
Gear-box: manual/automatic(delete as applicable)
Number of gear ratios (speeds):
Drive ratios:—primary:
—final:
Maximum speeds: km/h
Reference speed: km/h (and km/h)
Mileage accumulated at test: km
B.2 | Test motorcycle mass

Motorcycle mass:~kerb: kg

—reference: kg
Rider mass: kg
I@struments mass: kg
Front wheel loaded mass: kg
Rear wheel loaded mass: kg
Test motorcycle mass: kg

© ISO 2015 - All rights reserved
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B.3

B.4

B.5

12

Equivalent inertia mass of rotating parts

Drive wheel:

—drive train: kg
—rear wheel and tyre with brake drum or disc: kg
Steering wheel:
— front wheel and tyre kg
— percentage of test motorcycle mass: %
On-roafl rotating mass: kg
— perdentage of test motorcycle mass: %
On-benich rotating mass: kg
— perdentage of motorcycle mass: %
Tyres
SIZes: fTONt: 4 S
Y Y G R E N S
Pressyres:

Specified Actual Dynamic tyre radius
—fronlt: KPa AN RPa e mm
— AN kPa RPa mm
Chassis dynamometer test drive wheel tyre:
—pre§sure: . KPa S RPa e mm
Frontal area determination
RIAET MO Bt N T m
FrOnta aTCa: o m2

© ISO 2015 - All rights reserved
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(normative)

ISO 18580:2015(E)

Chassis dynamometer and instruments description

C.1 Chassis dynamometer

Tradename (-mark) and model:

Diameter of roller:

Resolution:

Equivalent inertia mass:

in steps of:

Power absorption system: polygonal function/coefficient control (delete as applicable)

Type of inertia simulation system: mechanical /electrical{delete as applicable)

Coastdown timer: digital/analogue/stop-watch (delete as applicable)

Table C.1 — Chassis dynamometer basic information

Masg simulation range

100 kg to 530 kg

Base|fixed) inertia 140 kg

Electric inertia simulation range -40 kg to +390 kg
Rollgr diameter 530,5 mm

Rollgr width 300 mm
Maxjmum operatingspeed 180 km/h
Tolefance of ifieptia simulation 2%

Repeat tolerance of inertia simulation <1%
Dynameycapacity 45 kW

Output signal

— Roller rev. (pulse or analog)

1 024 p/r, V(volt)(full scale)

— Force or torque

#10V/ £ 1100 N(Nm)

Others (please specify)

— Roller rev. digital p/rev.km/h
0-Hz

— Force digital 1100N

— Friction loss data none/exist 110N

© ISO 2015 - All rights reserved
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