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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.
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Introduction

A mechanical inertia chassis dynamometer (Formula (1)) is a device with a mechanical flywheel,
whereas a chassis dynamometer (Formula (2)) 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 (Figure 1). 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 ISO 18580 specifies the method to verify the chassis
dynamometer operated normally.

Hoyvever, ISO 18580 does not provide a threshold for the verification result, and it is_difficult to
detprmine its validity. Therefore, we investigate the effect of factors affecting fuel consiimption on
1SO[ 18580 verification results, and propose a technical report that shows the guideline for d¢termining
the[threshold of the verification result.

2 2
3 3
1 4 1 ¥
N
N
A
\ \
‘ \ 54647
\ +0+
\ 6+7 ‘\
\ \
\ \
\ f 1
_ 2 av dv
th =a+bV +cV? +m1%(1) th =a+bV+cV +mi_ba+mba(2)
5 5 5
a) mechanicalinertia b) electrical inertia
Key
1 |dynamometer
2 |tire
3 |roller
4 | flywheels
5 |acceleration resistance
6 |rolling resistance
7 laerodynamic drag resistance

NOTE The symbols are defined in Clause 4.

Figure 1 — The principle of mechanical and electrical inertia dynamometer
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Motorcycles — Guideline for verification of total running
resistance force during mode running on a chassis
dynamometer
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Terms and definitions
the purposes of this document, the terms and definitions given in ISO 18580 and the folloy

and IEC maintain terminology databases for use in standardization at the following addy

ISO Online browsing platform: available at https://www.iso.org/obp
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Y
100
90
10
0
X
Key
X time [s
Y rate [%]
1 input
2 output
3 deadtime
4 risetinje
Figure 2 — Image of dead time‘and rise time
4 Symbhols
Symbol Definition Unit
A slope of the regression line —
a rolling resistance force of front wheel N
B intercept of the regression line —
b coefficient proportignalto motorcycle speed N/(km/H)
c aerodynamic drag-coefficient N/(km/h}?
co carbon monoxide g/km
co, carbon diokide g/km
D gasoline density kg/1
ew integral work error %
Ry, rate of fuel consumption 1/100 kn}
Fig targettotat Tunming resistance force N—
HC hydrocarbon g/km
mass obtained by adding the rotating mass of the front wheel
m; . . kg
to the total mass of the motorcycle, rider and instruments
my, equivalent inertia mass of mechanical rotating parts of chassis dynamometer kg
t time S
roller rotational speed km/h
y correlation coefficient —
Ocov relative standard deviation (cov: coefficient of variation) %

2 © IS0 2023 - All rights reserved
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5 Evaluation method

5.1 Test summary

As factors affecting fuel consumption, inertial quantity, front wheel rolling resistance, wind loss
resistance, dead time and rise time were used.

The test vehicles were investigated by selecting 5 models (1, 2, 3, 4 and 5) from different vehicle class,
gear type, and displacement of Global technical regulation No. 2.

In the tnst 1'rehicles CF 1 2 2 and A tha cattinag of tha machanical inartia f\mnnnf’ Fwnnt 1'A'1}' eel rolling

Ty O oo e e e Tt S Ot T e T T o T T E Tt o S T T O e ey T T O T

res]stance, and aerodynamic loss resistance was changed and tested in the vehicle, and the effect of
each setting difference on the relationship between fuel consumption and the target of 1SO [18580 and
the|evaluation items of measured total running resistance were investigated (Figure-3).

Tabjle 1 shows the ISO 18580 evaluation items and Table 2 shows each vehicle's specifications.

In hddition, since dead time and rise time, which are the inherent pérformance of the chassis
dyrlamometer, are difficult to actually generate and control by actually generating delays with the
chassis dynamometer, using simulation, the fuel consumption effect of running resistance lopd delay in
the|test cycle of the vehicle 5 is calculated, the effect of simulated fuelhconsumption on the r¢lationship
between ISO 18580 targets and measured total running resistancé evaluation items was investigated.

Y

600 |-

Key
X  target running resistance force [N]
Y measured running resistance force [N]

1 regression line AXth +B

Figure 3 — Image of relationship between target and measured total running resistance force
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Table 1 — IS018580 target and measured total running resistance evaluation items

Correlation coeffi- | Slope of the regres- | Intercept of the re- | Relative standard |Integral work error
cient sion line gression line [N] deviation [%] [%]

y A B Ocov ew

Table 2 — Vehicles list

Vehicle Class P/T Type | Displacement Tire size Number of | Number of
[cc] cylinders gears
(rear)
1 Class 2-2 AT 250 140/70-14 1 -
2 Class 2-1 MT 150 140/60R17 1 5
3 Class 3-2 DCT 1000 130/70-17 1 6
4 Class 3-2 MT 650 160/60ZR17 2 6
5 Class 1 AT 50 80/100-10 1 -

5.2 Vehicle test

5.2.1 Testcycles

The vehiclg test was carried out in the test cycle of WMTC Type I testwhich matched the category offthe
vehicle 1, 4, 3 and 4.

5.2.2 Warm-up condition

In order tio reduce the effect on the experimental data and improve reproducibility, the chapsis
dynamométer was warmed up by the method recommeénded by the chassis dynamometer maker before
the test. The test vehicle warmed up on a chassiscdynamometer so that the test vehicle manufactyrer
recommended oil temperature.

5.2.3 Evpluation requirements

As shown |n the Table 3, the setting range is determined in anticipation of an effect of about +5 % wjork
rate so thalt the fuel efficiency impactcan be determined in each test vehicles.

The data gvaluation range was-¥ km/h or more, and the integrated work rate and fuel consumption
rate were pvaluated in thetest cycle area where the vehicle was loaded with running resistance and
consumed |fuel.

Fuel consumption is-calculated from exhaust gas data for all test cycles (Formula (3)).

Table 3 — Vehicles statements and change value

Vehiele Parameter—————Base————Change-value
m; [kg] 250 +30; -30 kg
1 a [N] 22,0 +10; -10 N
¢ [N/(km/h)?] 0,023 8 +10; -10 %
m; [kg] 210 +40; -40 kg
2 a [N] 18,5 +8; -8 N
¢ [N/(km/h)?] 0,023 2 +10; -10 %
m; [kg] 310 +90; -90 kg
3 a [N] 27,3 +15; -15N
¢ [N/(km/h)?] 0,024 7 +7,5;-7,5 %

4 © IS0 2023 - All rights reserved
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Table 3 (continued)

Vehicle Parameter Base Change value
m; [kg] 270 +80; -80 kg
4 a[N] 23,8 +15;-15N
¢ [N/(km/h)?2] 0,024 1 +7,5;-7,5 %

The fuel consumption calculation formula from emission data:

0,1155

3

5.2

Aft
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iter]

From the calculation results, the fuel consumption of the base setting was compared wi

con

Fur
eac
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5.3

Th
frol
and

Th
ratq
con|

Re. = x(0,866xHC+0,429xC0+0,273xC0O, )

4 Evaluation procedure

br the warm-up was completed, the test cycles were run with setting contentsifcluding b
he amount of mechanical inertia, front wheel rolling resistance and wind/loss resistar
e, total running resistance and exhaust gas data were measured.

reafter, from the test measurement results of each vehicle, the target'of1SO 18580 and the
hs of the total running resistance measured and the fuel consumption was calculated.

sumption of each setting change, and it was calculated as-the fuel consumption rate.

thermore, this is summarized the relationship between the fuel consumption rate at t
h setting change and the target of ISO 18580 and the evaluation items of the measured tof
stance.

Simulation test

1 Testcycles

simulation test was carried out in the test cycle of WMTC Type I test which matched th
he vehicle 5.

2 Evaluation requirements

delay setting charige Tange was simulated to the range where the threshold value can bg
M the target of 15018580 and the evaluation items of the measured total running resisf
the fuel consitmption rate. As a result, it became as shown in Table 4.

data evaluation range was 1 km/h or more, and the integrated work rate and fuel co
e weresevdluated in the test cycle area where the vehicle was loaded with running resi
sumed fuel.

Ase setting
ce. In that
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he time of
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ption for

the test results of vehicles 1, 2, 3 and 4. Formula (8) is the average of Formulae (4), (5), (6) and (7) and
was used to calculate fuel consumption leading to integrated work quantity.

Table 4 — Vehicle statements and change

Parameter Change value
0; 200; 400; 600; 800

0; 200; 400; 600; 800

Dead time[ms]

Rise time[ms]
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Table 5 — Work load and fuel consumption by actual vehicle test result

5.3.3 Ey|

In the eval
target test
setting dif

In rise tim

From each
running r¢
formula re

From the ¢
when chan

the relationship between the fuel consumption rate when>each setting is changed and the targe

[SO 18580

6 Test1

6.1 Gen

From the

consumption rate and the target of }SO 18580 and the measured total running resistance evaluat

items is sh

Formula
Vehicle Class X: work load
Y: fuel consumption

1 Class 2-2 Y=-0,421 8X (4)

2 Class 2-1 Y=-0,409 7X (5)

3 Class 3-2 Y=-0,387 4X (6)

4 Class 3-2 Y=-0,344 6X(7)
Average - Y=-0,390 9X (8)

aluation procedure

lation of dead time, the load timing delay of the total running resistance calculated from
cycle vehicle speed of WMTC corresponding to the category of vehicle 5 wasTeflected by
ference including the test inertial amount setting of the vehicle 5.

b, the load rise of the total running resistance was simulated refle¢ting the first delay.

simulation result, the target of ISO 18580 and the evaluatjor.items of the measured t
sistance were calculated, and the simulated workload was. substituted from the aven
lated to the workload and fuel consumption of the 1, 2, 3@nd 4 actual vehicle test results,

alculation results, the fuel consumption when theréwas no delay and the fuel consumpt
ged were compared, and it was calculated as the fael consumption rate. This is summari

and the measured total running resistance.

result

eral

results of vehicle tests andsimulation tests, the relationship diagram between the

pwn in Figures 4, 5, 6;7,-8, 9 and 10.

the
the
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6.2 Vehicle test result

6.2.1 Relationship between fuel consumption and correlation coefficient of vehicle 1,2,3 and 4

Y Y
1;00 & RN R LR TP ~rAg 1;00 Y VI TIRSRNNNRNTI 208 LET- T NPT RE PRRTTRRITYY ¥
(I I PR B N
| | | |
F o N
| | | |
1 1 1 1
| | | |
| | | | |
099 | o 0,99 S
| | | | '
| | | LRV
| | | 1,
| | | |
| | | |
| | | |
| | L@ M |
0’()8 1 1 1 [} [} 1 1 1 0'98 1 1 y 1 [} [} 1 1
4 3 2 -1 0 1 2 3 4 X 4 3 %Y1 0 1 2 3 4 X
a) Vehicle 1 b) Vehicle 2
Y Y
1,00 Aol 1,00 e e e —-
| i A -
. | | A |
| | | i
X | | F | I:
¢ R FEREE
| | ( | |
| | Y | |
0,99 r | | 0,99 r | I
| | | I -
| | B | I
| ® | |
| | | [
| | | |
| | | |
0‘()8 1 1 ) A (] 1 1 1 0'98 1 1 1 (] (] 1 1
4 3 2~4 o0 1 2 3 4 X 4 3 2 1 0 1 2 3 4 X
c) Vehicle 3 d) Vehicle 4
Key
X fuel consumption [%]
Y correlation coefficient ¥
° mechanical inertia
A rolling resistance force of front wheel
aerodynamic drag coefficient
PR points where 0,5 % difference in fuel efficiency occurs

Figure 4 — Relational diagram of between fuel consumption and correlation coefficient of
vehicle 1,2,3 and 4
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6.2.2 Relationship between fuel consumption and slope of the regression line of vehicle 1,2,3

and 4

Y
1,24
1,20
1,16
1,12
1,08
1,04
1,00
0,96
0,92
0,88
0,84
0,80
0,76

1,24
1,20
1,16
1,12
1,08
1,04
1,00
0,96
0,92
0,88
0,84
0,80
0,76

Key

o < X

Figure 5 — Relational diagram of between fuel consumption and slope of the regression line of

Y
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c) Vehicle 3

fuel consumption [%]
slope of the regression line A

meéchanical inertia

-1 0 1

d) Vehicle 4

rolling resistance force of front wheel
aerodynamic drag coefficient

points where 0,5 % difference in fuel efficiency occurs

vehicle 1,2,3 and 4
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6.2.3 Relationship between fuel consumption and intercept of the regression line of vehicle
1,2,3 and 4
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Figure 6 — Relational diagram of between fuel consumption and intercept of the regression
line of vehicle 1,2,3 and 4
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6.2.4 Relationship between fuel consumption and relative standard deviation of vehicle 1,2,3

and 4
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Figure 7 — Relational diagram of between fuel consumption and relative standard deviation of

10

vehicle 1,2,3 and 4
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6.2.5 Relationship between fuel consumption and integral work error of vehicle 1,2,3 and 4
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Figure 8 — Relational diagram of relationship between fuel consumption and integral work

error of vehicle 1,2,3 and 4
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