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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
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n-governmental, in liaison with ISO, also take part in the work. ISO collaborates closel
brnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization)

brnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Pa
e main task of technical committees is to prepare International Standards. Draft\nternational
ppted by the technical committees are circulated to the member bodies for voting. Publica

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

exceptional circumstances, when a technical committee has collected-data of a different king
ch is normally published as an International Standard (“state of thé:art”, for example), it may d

sinmiple majority vote of its participating members to publish a Technical Report. A Technical Repor
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brmative in nature and does not have to be reviewed until the ‘data it provides are considere
ger valid or useful.

ention is drawn to the possibility that some of the elemeénts of this document may be the subjeq
nts. ISO shall not be held responsible for identifying.any or all such patent rights.

ctrically propelled road vehicles.
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D/TR 11954 was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommitiee SC 21,
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Introduction

Fuel cell vehicles (FCV) include the following types:

— pure fuel cell vehicles (PFCV), in which the fuel cell system is the only on-board energy source for

propu

sion and auxiliary systems

— fuel ¢
recha
syster

FCHEV dsg

a) extern

b) recha

c) driver
mode

Table 1 sh

This Tech
(see shad

ell hybrid electric vehicles (FCHEV), in which the fuel cell system is integrated with an on-bo
geable energy storage system (RESS) for electric energy supply to propulsion and] auxili
ns.

sign options include the following:

ally chargeable or non-externally chargeable;

geable energy storage system (RESS): battery or capacitor;

selected operating modes: if FCHEV has no driver-selected opefating mode, it has only an FCH

ows the classification of FCHEV.

Table 1 — FCHEYV classification

Chargeability. Operating mode
FCHEV mode
externally chargeable
EV mode
FCHEV <
FCHEV mode
non-externally chargeable
A@ EV mode

ical Report is applicable to PFCV and to non-externally chargeable FCHEV with FCHEV mode o
d boxes in Table).

ard
ary

EV
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chargeable, in accordance with national or regional standards or legal requirements.
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s Technical Report describes test procedures for measuring the maximum road speed ¢
Esenger cars and light duty trucks which use compressed hydrogen and which, are’ not

Terms and definitions

r the purposes of this document, the following terms and definitions apply-
hargeable energy storage system

SS

tem that stores energy for delivery of electric energy and that'is rechargeable
AMPLE Batteries, capacitors.

SS state of charge

SS SOC

idual capacity of RESS available to be diseharged

TE RESS state of charge is normally'expressed as a percentage of full charge.

2.3
fu

FCHEV operation mode
mqde of an FCHEV in.which both RESS and fuel cell system are used sequentially or simultar
velhicle propulsion

N

2,

maximum-speed
highest.average speed that the vehicle can maintain throughout a specified test

| cell hybrid electric vehicle operation mode

TE The fuél cell system can also charge the RESS during propulsion or standstill.

25
test mass
mass of a vehicle prepared for a defined test procedure
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3 Parameters, units and accuracy of measurements

Table 2 shows parameters and their units and accuracy.

Table 2 — Parameters, units and accuracy of measurements

Parameter Unit Accuracy
Time s +0,1s
Distance m +0,1%
Air temperature °CorK +1°Cor+1°K
Air pressure kPa +1 kPa

+1 % or+0,1km/h
whichever is greater

Mass kg +0,5%

Speed km/h

4 Desgriptions

4.1 General

The maxinfum speed of the vehicle should be measured in accordancelwith the descriptions in this clause.

4.2 Pre

baration of the vehicle

The configuration of the vehicle and its attitude should be as determined by the manufacturer. In addition,

vehicle sh

buld be clean, the windows and air entries should be closed and only the accessories necessary

the operatjon of the vehicle for the purposes of the test should be in use. The viscosity of the oils for
mechanicgdl moving parts and the tyre pressures (for operation under full load at maximum speed) sho
conform td the specifications of the vehicle manufageturer.

the
for
the
uld

The running in of the transmission and tyres’should be carried out in accordance with the manufacturgr's

instruction

The fuel u

D.

5ed should be the commeérgial grade for the type of vehicle tested or, in the event of a dispute, ¢

of those prlescribed in ISO/TS 14687-2.

4.3 Track characteristics

4.3.1 Gepheral

The meas
of the tracl

should be hard, smooth, clean and dry, and should give good adhesion.

ne

irements should be taken on a straight track (see 4.3.2) and/or a loop track (see 4.3.3). The surface

4.3.2 Measurement on straight track

4.3.21

Lengths

The length, L, in metres, should be selected in relation to the precision of the apparatus and the method used
for measuring the time, ¢, of the run, in seconds, so that the actual speed can be determined to within + 1 %.
The length of the measuring zone should be at least 1 000 m. The length actually used for the measurement

should be

recorded in the test report.
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.2.2  Stabilizing zone

The stabilizing zone should be of the same nature as the measuring zone, approximately straight and of
sufficient length for the vehicle to have stabilized at its maximum speed by the time the vehicle reaches the
measuring zone.

4.3

4.3

.2.3 Slopes

.2.3.1 Longitudinal

In the stabilizing and the measuring zones, the longitudinal slope should not exceed 0,5 %.

4.3
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.2.3.2 Transverse

nsverse slope should not exceed 3 % in the measuring zone.

.24 Section of loop track
ection of loop track may be regarded as “straight” if
the descriptions of 4.3.1 to 4.3.2.3.1 are satisfied, and

the centrifugal inertia reaction is less than 20 % of the initialhmass of the vehicle and is comp
the transverse slope of the track.

.3 Measurement on loop track

.31 Lengths

buld be the distance actually covered by(thé vehicle.

b loop track should be a convex ‘curve and may vary from a perfect circle to straight sections
broximately circular sections. The radius of curves should be not less than 200 m. The effects of
ce should be compensated-by:the transverse profile of the curves in such a way that the vehic
mal line without any action pn the steering wheel.

.3.2  Correction factor for loop track

orrection facterdetermined experimentally by the procedure given in UNECE R 68, Annex 3, or
regional standards, or legal requirements, may be applied for loop track. This correction factor|
bject to Confirmation by the administrative service at the time of approval by the technig
ponsible-for the tests. The factor may in no case entail a correction exceeding 5 %. However, fi
Llipped/with a speed regulator, the factor should not be applied if the regulator is in operation dur

bnsated by

b length of the loop should be not less than 2 000 m. To calculate the maximum speed, the length of run

linked by
centrifugal
le holds a

by national
should be
al service
br vehicles
ng the test.
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4.4 Atmospheric conditions

4.41 Air density

The air density at the time of the test, calculated by Equation (1), should not vary by more than 7,5 % from the

air density

in the reference conditions.

The air density in test conditions, d,, should be calculated as follows:

(1)

iy g
Hy Tt

where

dq i the air density in reference conditions;

Ht igthe pressure during the test;

Tt i the absolute temperature during the test, in kelvins;

H, ig the pressure at reference conditions [H; = 100 kPal];

Ty ig the temperature at reference conditions [T = 293 K (20 °C)]
In addition| the atmospheric pressure during the tests should be atléast 91 kPa and temperature should bg at
least 278 K (5 °C).
442 Winhd
The average wind speed measured at a height of 1-m above the ground should be less than 3 m/s. Gusts
should be |ess than 5 m/s.
4.4.3 Rejative humidity
The relativie humidity should be less than:95 % and the track should be dry.
4.5 Test method

4.51 W4grming up

Immediate
temperatu

During meg

y before thetest, the parts of the vehicle that might affect the measurement should be in the st
e conditions specified by the manufacturer.

astrement, the gear ratio used should be that in which the vehicle is able to reach its maxim

steady sp4d

ed/The accelerator should be fully depressed.

ble

452 RE

SS state of charge preconditioning

RESS SOC should be conditioned in accordance with the vehicle manufacturer's procedure.
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4.5.3 Test procedures for maximum speed measurement on a straight track

4.5.31 Standard test procedure (Two direction test)

In order to reduce the influence of factors such as road slope and wind direction/speed, the test should be
executed in both directions of the test track in direct sequence, taking care to use the same stretch of the track.

The time, 1, taken to cover the measured length, L, should be recorded. It should be checked that the speed
does not vary by more than 2 % at any moment during the run.

Th
val

Tin

>

a

ues of the six “#,” values recorded should not exceed 3 %.

he, ¢, expressed in seconds, should be determined by Equation (2):

1
tzEZ?ti

j the test speed, V, expressed in kilometres per hour, should be determined\by Equation (3):

4.9.3.2 Single direction test

Te
po

5ting in one direction only should be permissible if, in view of the characteristics of the circu
Esible for the vehicle to reach its maximum speed in*both directions.

In this case, the characteristics of the track should:be as set out in 4.3.1 and 4.3.2. In addition:

Th
wir

wh

the variation in altitude should not exceed1 m between any two points;
the run should be repeated five times in immediate succession;
the axial wind component speed should not exceed 2 m/s.

e maximum speed, V;, shodld be determined by the correction formula in Equation (4), taking in
d speed:

V=V, = (V, )
ere

iS'the maximum speed measured for each run (V, = 3,6L/¢);

e extreme

(2)

it, it is not

to account

(4)

4 IS the axial wind component, In metres per second,

v, is the axial wind component, in kilometres per hour (7, = 3,6v);

f is the correction factor (= 0,6).

NOTE See UNECE R 68 for further details about the correction factor.
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