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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Ra
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INTERNATIONAL STANDARD

ISO 23274-1:2013(E)

Hybrid-electric road vehicles — Exhaust emissions and

fuel consumption measurements —

Part 1:

Non-externally chargeable vehicles

1 (Scope

Thip part of ISO 23274 specifies a chassis dynamometer test procedure to measurethe'exhaus

and|the electric energy and fuel consumption for the vehicles.

Thip part of [SO 23274 applies to vehicles with the following characteristics;

— |the vehicle is classified as passenger cars or light duty trucks, as defined in each regiond

— |the nominal energy of the rechargeable energy storage systefmd (RESS) is at least 2 %
energy consumption over an applicable driving test (ADT);

— |internal combustion engine (ICE) only using liquid fuels (for example, gasoline and diess

NOTE1 In the case of the vehicles with ICE using other fuel [for example, compressed natura

liqupfied petroleum gas (LPG), hydrogen], this part of [SO(23274 can apply except the measurement ¢

fuelf otherwise the measurement method for those using the corresponding fuel can apply.

Thip partof ISO 23274 proposes procedures for'correcting the measured emissions and fuel co

of hiybrid electric vehicles (HEVs), in order:t@obtain the values when the battery state of char

the[RESS does not remain the same between the beginning and the end of an ADT.

It chn also be applied to measuremeént procedures for exhaust emissions and fuel cons;

exteérnally chargeable HEVs when a vehicle is not externally charged and operated only in

sustaining (CS) state, as described in 1SO 23274-2.

NOTE 2  For CS state, see1S023274-2.

2 |Normativereferences

The following Yeferenced documents are indispensable for the application of this document

refgrences, only the edition cited applies. For undated references, the latest edition of the

docpmeng{including any amendments) applies.

[SO[10521 (all parts), Road vehicles — Road load

[ emissions

| annex;

bf the total

] fuel).
gas (CNG),

f consumed

nsumption
ge (SOC) of

hmption of
the charge

. For dated
referenced

ISO/TR 8713, Electrically propelled road vehicles — Vocabulary

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/TR 8713 and the following apply.
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3.1

applicable driving test

ADT

single driving test schedule which is specified for each region

EXAMPLE

3.2

Chassis dynamometer test cycle for light-duty vehicles in Japan (JC08), New European Driving
Cycle (NEDC), Urban Dynamometer Driving Schedule (UDDS)

charge balance of battery
change of charge in battery during fuel consumption measurement

Note 1 to eIJtry: Normally expressed in ampere hours (Ah).

3.3
energy ba

AEREss
change of h

Jance of battery

attery energy state during an applicable driving test

Note 1 to enftry: Normally expressed in watt hours (Wh).

Note 2 to enftry: For practical use, the energy balance of RESS is approximated by multiplying the charge bal:
of battery ip ampere hours (Ah) by the nominal voltage in volts (V). Nominal véltage is defined in ISO 124

or ISO 1240

3.4

externally
HEV with 3
electric en

5-2.

chargeable HEV
rechargeable energy storage system (RESS) that isintended to be charged from an exte
Prgy source

Noteltoe
Note2toe

3.5
hybrid-ele
HEV

vehicle wit

EXAMPLE

3.6
non-exter
HEV with
external el

3.7
rated cape

|

ry: External charge for the purpose of conditiofiing of the RESS is not included.

ry: Externally chargeable HEVs are widelyAknown as plug-in HEVs (PHEVs).

ctric vehicle

Internal combustion-enigine or fuel cell systems are typical types of fuelled power sources.

hally chargeable-HEV
h rechargeable-energy storage system (RESS) that is not intended to be charged fron
ectric energy source

city

h both arechargeable energyStorage system (RESS) and a fuelled power source for propul$

ince
D5-1

rnal

—

on

an

supplier’s s

pecification of the total number of ampere hours that can be withdrawn from a fully chan

oed

battery pack or system for a specified set of test conditions such as discharge rate, temperature,
discharge cut-off voltage, etc.

3.8

rechargeable energy storage system

RESS

system that stores energy for delivery of electric energy and which is rechargeable

EXAMPLE
3.9

batteries or capacitors

regenerative braking

braking wi

th conversion of kinetic energy into electric energy for charging the RESS

© ISO 2013 - All rights reserved
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3.10

state of charge

SoC

available capacity in a battery pack or system

Note 1 to entry: Expressed as a percentage of rated capacity.

4 Test conditions and instrumentation

4.1 _Test conditions

4.1)]1 General

For|test conditions, 4.1.2 to 4.1.4 apply. Otherwise, the regional standards or regulations (sde Annex A,
B oy C, for example) apply.

412 Ambient temperature

Tests shall be conducted at ambient temperature of (25 + 5) °C.
4.1{3 Vehicle conditions

4.1{3.1 Vehicle conditioning

Prigr to testing, the test vehicle with RESS shall be-stabilized as specified by manufactugers, or the
milgage shall be accumulated to above 3 000 km and-less than 15 000 km.

4.1{3.2 Vehicle appendages

Vehjicles shall be tested with normal appendages (mirrors, bumpers, etc.). When the vehicle is on the
dyrfamometer, certain items (e.g. hub'¢aps) should be removed for reasons of safety, where necessary.

4.1)3.3 Vehicle test mass

The vehicle test mass shall\be selected in accordance with the regional standards and/or fegulations
(se¢ Annex A, B or C, for ‘example).

4.113.4 Tyres

4.1)3.4.1 General

The correctly rated tyres as recommended by the vehicle manufacturer shall be used.

4.1.3.4.2 Tyre pressure

The vehicle tyres shall be inflated to the pressure specified by the vehicle manufacturer in accordance
with the test chosen (track or chassis dynamometer).

4.1.3.4.3 Tyre conditioning

The tyres shall be conditioned as recommended by the vehicle manufacturer.

4.1.3.5 Lubricants

The vehicle lubricants normally specified by the manufacturer shall be used.

© IS0 2013 - All rights reserved 3
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4.1.3.6 Gear shifting

If the vehicle is fitted with a manually shifted gear box, gear shifting positions shall correspond to the
regional test procedure (see A, B or C, for example). However, the shift positions should be selected and
determined in accordance with the vehicle manufacturer’s specification.

4.1.3.7 Regenerative braking

If the vehicle has regenerative braking, the regenerative braking system shall be enabled for all
dynamometer testing except where specified in 4.1.4.4 Determining the dynamometer load coefficient.

If the vehig
braking sy
non-mover]
systems sh
vehicle sys

4.1.3.8 R
The RESS {

4.1.4 Chassis dynamometer conditions

4141 G

The vehiclg
drive shall
shall be ex

Double axl
dynamomg

4142 D

The dyna
manual p

4143 D

The dynan

4144 D

The detern
to ISO 105

rIIVided by the dynamometer manufacturers.

le is tested on a single axle dynamometer and is equipped with systems such as an anti
btem (ABS) or a traction control system (TCS), those systems may inadvertently interpret
hent of the set of wheels that are off the dynamometer as a malfunctioning systemIf 5o, t}

ock
the
ese

all be temporarily disabled for adjustment to achieve normal operation of the remaining

tems, including the regenerative braking system.

ESS conditioning

hall be conditioned with the vehicle as specified in 4.1.3.1, or by equivalent conditioning

eneral

should generally be tested on a single axle chassis’7dynamometer. A vehicle with four-w
be tested by modifying the drive train of the vehicle. When the vehicle is modified, the det
blained in the test report.

b chassis dynamometer testing should be performed if a modification for single axle cha
ter testing is not possible for a specific'four-wheel drive vehicle.

ynamometer calibration

ometer shall be calibrateduin accordance with the specifications indicated in the ser

ynamometer warm;up

ometer shall be warmed up sufficiently prior to testing.

etermining the dynamometer load coefficient

hination of vehicle road load and the reproduction on a chassis dynamometer shall confi

D 1-Vehicles equipped with regenerative braking systems that are activated at least in |

neel
ails

SSis

Vice

DIrm
part

when the brake pedalis not depressed shall have regenerative braking disabled during the decelera

portion of coast-down testing on both the test track and dynamometer.

tion

4.2 Testinstrumentation

Test instrumentation shall have accuracy levels as shown in Table 1, unless specified differently in
Annex A, B, or C.

4 © IS0 2013 - All rights reserved
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Table 1 — Accuracy of measured vehicles

5.1

Thd
Eur]

5.2

5.2

Vehlicle preconditioning shall be carried out in accordance with the corresponding annex of r¢

pro

Ifn
bald

5.2
Thd

5.2

Wh
pus
dyn
be 3

5.2

Item Unit Accuracy
Time S +0,1s
Distance m +0,1%
Temperature °C 1°C
Speed km/h +1%
Mass kg +0,5%
Current A + 050
Capacitor voltage \ * 0,5 % of nominal voltage

Measurement of exhaust emissions and fuel consumption

General

appropriate procedure for a particular region shall be selected £xom Annex A, B or C
ppe or North America, respectively. Common procedures are described below.

Test procedure

1 Vehicle preconditioning

redure, if necessary.

bcessary, the RESS SOC may be pre-adjusted by charging or discharging, to obtain a suitz
ince of RESS between the beginning and-the end of the test.

2 Vehicle soak

vehicle shall be soaked in ac€ordance with the appropriate regional procedure in Annex

3 Vehicle movement to the test room

en the vehicle is-brought into the test room, and moved during the test if necessary,
hed or towed (ieither driven nor regenerative recharged.). The test vehicle shall be set on
amometer after the chassis dynamometer has warmed up just before the test. The vehig
ctivated.during soak until right before starting the test.

4 < Measurement over ADT

for Japan,

gional test

ble energy

A, B or C.

it shall be
the chassis
le shall not

En

rgy batarce of RESS; tomsumed fuetanmdexhaustemissions shath-be measuredimeact

ADT. The

conditions of the vehicle during the ADT shall follow the appropriate regional test procedure (see
Annex A, B or C, for example).

5.3

5.3.

Correction of the test results

1 General

Measured fuel consumption and exhaust emissions shall be corrected if these test results are influenced
by RESS energy balance during the test. However, the correction is not necessary if the RESS energy
balance satisfies the conditions in 5.3.2.

©IS
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5.3.2 Allowable range of RESS energy balance
The correction is not necessary if RESS energy balance is within the following range:

|AE ggss|<0,01%E g (M

where

AEREgss is the energy change in RESS over the ADT;

EcF isthe enerov of consumed fuel over the ADT.
oJ

Practical methods that apply to battery and capacitor are described in Annex E.

5.3.3 Correction procedure by correction coefficient

The vehicle manufacturer shall deliver the correction coefficient to calculate thefuel consumption
and the exhaust emission at AERgss = 0. The correction coefficient can be obtained in accordance with
Annex D. When the measured value is independent of AEREss, a correction is natsequired.

6 Calcudlations and expressions

Resultant ¢xhaust emission and fuel consumption for an ADT shall be calculated in accordance with|the
regional rgquirement in Annex A, B or C.

6 © IS0 2013 - All rights reserved
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Annex A
(informative)

Test procedure in Japan

General
=enera:

This Annex describes the procedures and related conditions in Japan (JCO8 mode) to measure
emissions and fuel consumption of the passenger cars and light duty trucks defined in Japan R|

Japan Regulations are written as “Announcement that Prescribes Details of Safety)Regulatio
Vehiicles (Ministry of Land, Infrastructure, Transport and Tourism [MLIT] Announcement No

Att

A.2

A2

The
iney
cur

ichment 42)”, TRIAS 99-006-01 and TRIAS 31-J042(3) -01.1

Test

.1 Chassis dynamometer

equivalent inertia mass of the chassis dynamometer shall be set to the standard value of]
tia mass specified in the right column of Table A.1 aceording to the relative test vehicle m
b mass plus 110 kg) specified in the left column of the table. Furthermore, if the standard

equfivalent inertia mass in the right column of the table’cannot be set, it is permissible to set the

iney

A.2
Thd

tia mass within a range between the said standard value and the said standard value plu

.2 Applicable driving test (ADT)

test vehicle shall run the applicable-driving test (ADT). In Japan, JC08-mode driving sche

1 204 s] specified in Japan Regulations is applicable (See Figure A.1).

A2

Tes
dyn

A.3

A3

Pre

.3 Test vehicle mass

f vehicle mass at measuring running resistance and at measuring exhaust emissions on
amometer shall betvehicle curb mass plus 110 kg.

Test

.1 General

ronditioning shall be performed on the chassis dynamometer after given road load settin

he exhaust
egulations.

hs for Road
619, 2002;

equivalent

hss (vehicle

Falue of the
equivalent
10 %.

dule [0 s to

the chassis

b. Then, the

tes

A3

procedure shatt be carried out accoraing to the test flow I Figure A-2 oT A-3-

.2 Cold start JCO8 mode (JCO8CM)

In the case of a cold start, the test starts immediately after the specified soaking procedure, see A.1. Test
flow in Figure A.2 is applicable.

A3

.3 Hotstart JCO8 mode (JCOSBHM)

In the case of a hot start, the vehicle is under warmed-up condition. Test flow in Figure A.3 is applicable.

1) TRIAS is available for purchase from the Japan Automobile Standards Internationalization Center (http://www.
jasic.org/e/08_publication/bb/20_handbook.htm).

© IS0 2013 - All rights reserved
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Key
X
Y

Table A.1 — Test vehicle mass and standard value of equivalent inertia mass

Test vehicle mass

Standard value of equivalent inertia

(kg) mass
(kg)
- 480 455
481 - 540 510
541 -595 570
596 - 650 625
651-710 680
711 - 765 740
766 - 850 800
851 - 965 910
966 - 1080 1020
1081-1190 1130
1191-1305 1250
1306-1420 1360
1420-1530 1470
1531-1640 1590
1641-1760 1700
1761-1870 1810
1871-1980 1930
1981-2100 2040
2101-2210 2150
2211-2380 2270
2381-2625 2500
2626 -2 875 2750
2876 - 3,250 3000
32513750 3500
Continued indinCrements of 500 kg Continued in increments of 500 kg
Y
90
o . : VA
o AN /
yrd I I 7 l
30 I-N \‘ i )
To W i -
" | T X
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 X
time(s)
speed(km/h)

Figure A.1 — JC08-mode driving schedule
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A.4 Calculation of exhaust emissions and fuel consumptions

A.4.1 Exhaust emissions

Each exhaust emission component in the sample gas shall be calculated by an ADT (JCO8CM or JCOBHM).

A.4.2 Fuel consumption

A.4.2.1 General

Byu
(kn

A4

whg

A4

A4

Bas
sha

whd

simgeachexhaustemissioncomponentinthesamplegasoranAD 1 (JLUsUMorjJLUsHM ), Tuelcd

2.2 In case of gasoline

866 p;
0,4‘29ch0 +0,866XmTHC + 0,273choz

FCycoscm OF FCycogum =

re

Dt is fuel density, g/cm3;
mco is CO emission, g/km;
mTyc is THC emission, g/km;

mco2 is COz emission, g/km.

2.3 In case of diesel oil

862pr
0,4'29ch0 +0,862XmTHC + 0,273choz

FCycosem OF FCycognm =

.3 Calculation of fuel consumption

ed on the fuel consumption’calculated in A.4.2, consumed fuel (1) in each ADT (JCO8CM ¢
| be calculated.

Ficoscm = 8,172 /ECjcoscm
Ficogum =.87472/FCjcogum

re

/1) shall be calculated according to the carbon balance method as in the following equationy.

)W,

L - L. 1 Vol Ya¥aYaYal laod
I JLUBLM IS CUIISUIIICTU TUTT UT JUUOUIVI, TIT IILT TS

Fjcogum is consumed fuel of JCO8BHM, in litres

© IS0 2013 - All rights reserved
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( Start D

Vehicle preconditioning
Drive one JC08-mode

Vehicle soak
6h~36h

Vehicle movement to the test room

Run one ADT (JCO8CM)

Correction of test result (Annex D)

Calculations and expressions

End

Figure A.2 ={JCO8CM - Test flow

{ Start }

Vehicle preconditioning
60°km/h x 15 min. + Part of JCO8 (1 032s ~ 1 204 s)

Run one ADT (JCO8HM)

Correction of test result (Annex D)

Calculations and expressions

10

End

Figure A.3 — JCO8HM - Test flow
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Annex B
(informative)

Test procedure in Europe

B.1
B.1
Thi

B.1

The
(UN
Reg
veh
spe

The
con|
ene
as

The
furt

B.2

Bas
det
extq
tota
are

B.3

B.3

General nrincinles
FaH-PF S

HTTET TITCTP T

.1 General comments on regional information

5 annex contains regional information, which supplements the provisions of this part of I

.2 General considerations

test procedure specified in this annex is based on United Nations Econnomic Commission
ECE) Regulation No. 101, as amended to be applied to hybrid\€lectric vehicles, and
ulation No. 83. In UNECE Regulation No. 101, Annex 8, Clause:5, HEV, non-externally
icles with HEV mode only are dealt with, but the measurements shall be done as for ICE
Cified in UNECE Regulation No. 101, Annex 6, with referenge to UNECE Regulation No. 83

sumption are performed by applying the Type I test'in UNECE Regulation No. 83. Accor
gy change of the RESS during the test, the valuesineasured are corrected using a correc
rovided by the vehicle manufacturer.

description given in the following clauses centains only the essentials to understand the prg
her details, see the relevant clauses of the two UNECE Regulations, to which reference is made

Rationale

ed on the legal requirements'in Europe, this Annex specifies the measurement procedy
ermination of the exhaust-and the carbon dioxide emission and the fuel consumption o
brnally chargeable and, with HEV mode only of categories M1 and N1 with a maximum
I mass of 3 500 kgfiraccordance with ISO 1176). As fuels for the ICE, only gasoline and
considered.

Test equipment

.1 «Chassis dynamometer

SO 23274.

for Europe
on UNECE
chargeable
ehicles, as
Annex 4.2)

measurements of the exhaust emissions (CO, NOx, HG'particulates) and of CO, emissi¢n and fuel

ding to the
tion factor

cedure. For
in the text.

res for the
f HEV non-
ermissible
diesel fuel

Fea

1 pa | pa | : e dades 1.l o pa | Al = . 1 h .
ures;accuracy, oad atra et tta SettHTg;, Cartoration ana otirer—steps—to—preparc—the Cchassis

dynamometer to be used are specified in UNECE Regulation No. 83, Annex 4, 4.1, 5.1 and 5.2, and in
UNECE Regulation No. 83, Annex 4, Appendixes 2 and 3. The adjustment of the inertia simulators to the
vehicle’s translatory inertias shall be in accordance with Table B.1 (as specified in UNECE Regulation
No. 83, Annex 4, 5.1).

2)

The following documents of both Regulations have been considered in this annex:
UNECE Regulation No. 101: Trans/WP.29/GRPE/2004/2, 30 October 2003 (as amended not yet in force);
UNECE Regulation No. 83: E/ECE/324 Rev.1/Add.82/Rev.2 E/ECE/Trans/505, 30 October 2001 (in force).
Upon further amendments of UNECE Regulation No. 101 and UNECE Regulation No. 83, this part of ISO 23274,
especially this annex, will need to be reviewed.

© IS0 2013 - All rights reserved 11
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Table B.1 — Equivalent inertia of dynamometer related to the reference mass of the vehicle

Reference mass of the vehicle, my

Equivalent inertia, /

B.3.2 Ex

The systen
well as cal
UNECE Reg

B.3.3 An
Emitted ga
— forHC

kg kg

my < 480 455
480 < my <540 510
540 < my <595 570
595 <my < 650 625
650 <my <710 680
710 < my < 765 740
765 <my < 850 800
850 < my <965 910
965 <my <1080 1020
1080 <my<1190 1130
1190 <my <1305 1250
1305 <my <1420 1360
1420 <my <1530 1470
1530 <my<1640 1500
1640 <my <1760 1700
1760 <my <1870 1810
1870 <my <1980 1930
1980 <my<2100 2040
2100 <my <2210 2150
2210<my <2380 2270
2380 <my <2610 2270
2610 <my 2270

haust gas sampling system

rulation No. 83,-Afnex 4, Appendix 5.

alytical equipment

@ that shall be used is the constant volume sampler (CVS) system. Details of the systen
jbration and accuracy, are given in UNECE Regulation No. 83, Annex 4, 4.2 and 4.4, an

ses shall be analysed with the following instruments:

determination — flame ionization (FID) type analysers for spark ignition engines and hez:

,as
d in

ted

flame

onization (HFID) type analysers for compression 1ignition engines;

— chemical luminescent (CLA) or non-dispersive ultraviolet resonance absorption (NDUVR) analysers
for NOx determination.

Particulates shall be gravimetrically determined from the particulates collected with two series

mounted fi

Iters.

Details on applying, calibration and accuracy requirements are specified in UNECE Regulation No. 83,
Annex 4, 4.3 and 4.5 (for gases used for calibration), and in UNECE Regulation No. 83, Annex 4, Appendix 6.

12
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B.4 Test vehicle

B.4.1 General

The test vehicle shall be in running order, as determined by the manufacturer, with all the equipment,

as provided as standard.

B.4.2 Test mass

The mass of the vehicle under ERe
the [} ”n

2.2.

test (referred to as “reference mass” in UNEC

1) is the mass of the vehicle in running order, without load and persons, but with the fuel ta

B.4.3 Tyres

The tests shall be performed with all tyres in respect to their width provided as'standard by
manufacturer. Alternatively, the prescription of UNECE Regulation No. 83, Annex 4, Appen
may be applied, i.e. only the widest of the standard widths or the widest minis one (in the c3
thah three standard widths) shall be chosen.

Thd
incy

tyre pressure shall be in accordance with the vehicle manufacturer’s specification, |
eased by up to 50 % when the test is done on a two roller dynamometer (see UNECE Reg

83, Annex 4, 5.3.2).

B.4l4 Test fuels

Detpils on the test fuels (called “reference fuels” jim"\UNECE Regulation No. 83) are given
Regulation No. 83, Annexes 10 and 10a.

B.45 Testcycle

The test cycle specified for the Type I test (verifying exhaust emissions, see also B.5.2) is d
detqil in UNECE Regulation No. 83, Annex 4, Appendix 1, including allowable tolerances.

The test cycle is made up of one Rart One (urban) cycle consisting of four elementary urban
one|Part Two (extra urban) cycle, as roughly illustrated in Figure B.1 and described in Table

gulation No. 83, 2
e EEEReswtation No. 83,

.2) shall be

90 % full.

the vehicle
lix 3, 4.1.2
1se of more

ut may be
ulation No.

in UNECE

bscribed in

cycles, and
B.2.
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Figure B.1 — Test cycle

Table B:2.— General information on test cycle

Parameter Urban cycle Extra urban cycle
\verage speed 19 km/h 62,6 km/h
Maximum speed 50 km/h 120 km/h

Effe¢tive runningtime 4 x195s=780s (13 min) 400 s (6 min, 40 s)

B.5 Test procedure

B.5.1 Preconditioning of vehicle

Besides the vehicle stabilization over at least 3 000 km (see 4.1.3.1), UNECE Regulation No. 101, Annex 8,
5.2, requires two consecutive full test cycles (see B.4) as preconditioning. At the manufacturer’s request,
one Part One and two Part Two cycles may be applied for positive ignition engines.

NOTE In UNECE Regulation No. 83, Annex 4, 5.3.1, three consecutive extra urban cycles are specified for the
particulate determination of compression ignition engines.

14 © IS0 2013 - All rights reserved
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B.5.2 Conditioning of the vehicle

After preconditioninginaccordance with B.5.1, the vehicles shall be keptinaroom with arelative constant
temperature between 20 °C and 30 °C for at least 6 h, until the engine oil and coolant temperatures are
within * 2 °C of the room temperature. (For details, see UNECE Regulation No. 83, Annex 4, 5.3.).

B.5.3 Performance of the test

B.5.3.1 General
On LUllllJlCtC test l,_yblc shrat-berumrinraceordance—with 345, with—thretest culuiyuu:ut as7in B.3 and
the|test vehicle as in B.4, after the preconditioning and conditioning as in B.5.1 and;B:5|2, and the
reqpirements below shall be met during the test. General descriptions of the test, including the number
of tests, are given in UNECE Regulation No. 83, 5.3.

B.5{3.2 Special conditions

Theg temperature shall be between 20 °C and 30 °C and the absolute humidity’between 5,5 g H,0/kg and
12,2 g H20/kg dry air. (For details, see UNECE Regulation No. 83, Annex'4/6.1.1.).

For|details on air blown over the vehicle under test, see UNECE Regulation No. 83, Annex 4, ¢.1.3.

B.5{3.3 Performing the different steps of the test cycle

The test shall be performed in accordance with the presebiptions of the vehicle manufacturgr, starting
with the activation of the propulsion system and followed by the procedure to meet the allowed
tolgrances of the test cycle.

NOTE The detailed prescriptions for the Typeld test in UNECE Regulation No. 83, Annex 4, might not be

applicable in many cases to HEV non-externally chargeable and with HEV mode only, e.g. if the vehicle starts
driying only using the electric propulsion moterand switches to the ICE at a certain speed.

B.5|3.4 Sampling and analysis

As for ICE vehicles, the CO2 emission and the fuel consumption shall be determined separately for the
urbpn and the extra urban cycles (see UNECE Regulation No. 101, Annex 5, 5.1.1). Therefor¢, sampling
and| analysis shall be performed separately, although this is not required for the determingtion of the
exhpust emissions (CO,-HC) NOx and particulates), in accordance with UNECE Regulation NoJ83.

Dethils on samplingdnd analysis are given in UNECE Regulation No. 83, Annex 4, 7.1 and 7.2

B.§ Calculation of the exhaust emission and fuel consumption

B.6/.1 “Exhaust gas, CO2 and particulate emission

The mass and volume calculation of the emitted pollutants and their correction to standard conditions
(273,2 K and 101,33 kPa) and the determination of the no-humidity-correction-factor for NOx shall be
performed in accordance with UNECE Regulation No. 83, Annex 4, Clause 8, and UNECE Regulation
No. 83, Annex 4, Appendix 8.

The results shall be expressed in grams per kilometre (g/km).

B.6.2 Fuel consumption

The calculation of the fuel consumption shall be done as specified in UNECE Regulation No. 101, Annex 6,
1.4. If the fuels used differ from the reference fuels to which the formulae refer, correction factors may
be applied (see also UNECE Regulation No. 101, Annex 6, 1.4).

The result shall be expressed in litres per 100 km (1/100 km).

© IS0 2013 - All rights reserved 15
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B.6.3 Correction procedure in relation to the energy change in the RESS during the test

If the energy content of the RESS during the test has been changed (due to participating in the propulsion
of the vehicle, or to being charged during regenerative braking or by energy from the ICE), a correction
of the results obtained in B.6.1 (in relation to CO2 emission) and B.6.2 is necessary.

However, in accordance with UNECE Regulation No. 101, Annex 8, 5.3.2, a correction is unnecessary if:

— it can be proved that there is no relation between the energy change of the RESS and the
consumption, or

— theen

— adecrgase of the energy content of the RESS is smaller than 1 % of the total energy consumption
duringthe test (over one test cycle).

UNECE Regulation No. 101, Annex 8, Appendix 2, explains how the energy change can be.determined.

The corregtion shall be done using correction factors (for COz emission and fer fuel consumptjon)
provided by the vehicle manufacturer.

For the determination of the correction factors (for the urban and extra urbantest cycle separately) pnd
the correction procedures, 5.3.3 provides the necessary prescriptions. (IR 83, Annex 4, Clause 5[3.1,
three consgcutive extra urban cycles are prescribed for the particulateldetermination of compresgion
ignition engines.).

—
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Annex C
(informative)

Test procedure in North America

General nrincinles
x H-PF S

CTITCTT TITCIPTT

1 General comments on regional information
5 annex contains regional information, which supplements the provisions of this part of 1
2 General considerations

5 annex describes the test procedure recommended for use in the Udited States and othe
embrace the use of SAE (Society of Automotive Engineers) methods, for measuring exhaus

citations throughout this annex refer to this issue.

C.2

Thi

(HH
cald

sch
det

met

the
dea
ene

whyd

C3

C.3

Thd

det
spe

Rationale

5 annex specifies the uniform chassis dynamometer test procedures for hybrid-electy
Vs) that are designed to be driven on public roads. Instructions are given for mea
ulating the exhaust emissions and fuel economy of HEVs driven on the urban dynamomsg
bdule (UDDS) and the highway fuel economy*driving schedule (HFEDS), as well as exhaus
ermined from the US06 driving schedule (US06) and the SCO3 driving schedule (S(
hods may be used provided other ¢orresponding factors are appropriately modified. §
emission constituents to be measured is dependent upon the objectives of the tester.

Is only with HEVs that use gasoline or diesel as the consumable fuel, and which have a re

breas SAE J1711 covers a iroader scope of HEV types.

Test general.information

1 Drivingschedules

four driving schedules, two for determining exhaust emissions and fuel economy, a
ermining only exhaust emissions, are generally as defined in the Code of Federal R|
cifically CFR Title 40.

SO 23274.

Ir countries
L emissions

fuel economy of hybrid-electric vehicles. Specifically, SAE J1711 is the governing dociment, and

ic vehicles
buring and
ter driving
[ emissions
03). Other
election of
[his annex
chargeable

gy storage system (RESS) consisting of batteries that can be recharged only by an on-velficle device,

hd two for
egulations,

SAE J1711 delineates speciric refterences to CFR Title 40 Tor these schedules and related speed tolerances.

C.3

.2 Battery state of charge

When the charge-sustaining test method is used (see C.4), SAE J1711 specifies that the change in the
RESS stored electrical energy over the test cycle be limited to +1 % of the total fuel energy consumed

ove

r the same cycle, as expressed by Formula (C.1).

AE
E¢

e

<1%

where

©IS
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AE, is the change in the RESS stored electrical energy;
Er is the total fuel energy.

For the case of an HEV equipped with a battery RESS, Formulae (C.2) and (C.3)are used for electrical and
fuel energy, respectively, when calculating the maximum and minimum allowed final battery state of
charge (SOC) using the detailed equations found in SAE J1711.

AE o =(Ap final ~ Ahinitial ) Vsystem (C.2)

Ef = ] Nmv>Pmer {-3)
where

Ap final is the stored battery ampere hours for the stated condition at the end;

Apinitiyl 1S the stored battery ampere hours for the stated condition at the start;

Vsysten] ~ is the battery d.c. nominal system voltage;

INmV is the net heating value (per consumable fuel analysis}, in']/kg;

Meyel is the total mass of fuel consumed over test phase,in kg.

C.4 Testrequirements
C.4.1 Vehicle condition

C.4.1.1 (eneral

Prior to inifiation of testing and duringthe testing, the overall condition and configuration of the vehicle
shall be as|delineated in the paragraphs that follow SAE J1711, all of which are represented below.

C.4.1.2 Vehicle stabilization

Prior to testing, the testaehicle shall be stabilized as specified in CFR Title 40, Part 86.098-26, which
includes vehicle mileagé’accumulation either to a manufacturer-determined distance or to 2 000 myjles,
over the ddrability driving schedule (defined in CFR Title 40, Part 86, Appendix IV).

C.4.1.3 Vehicleappendages

Vehicl )1 = AP IR 1 1 Lo 1 P N DR C )
enicles snamrpetestea witir morirarappentaages{mirrors; otumpers; et Certamritems—{e-g1rao—<aps

may be removed where necessary for safety on the dynamometer.

C.4.1.4 Vehicle test weight

The vehicle shall be tested at the weight as specified in CFR Title 40, Part 86, which includes definitions
for loaded vehicle weight [curb weight plus 136,1 kg (300 1b)] and adjusted loaded vehicle weight (curb
weight plus one-half vehicle payload).

C4.1.5 Tyres

The manufacturer’s recommended tyres shall be used. For dynamometer testing, tyre pressures
should be set at the beginning of the test at the pressure used to establish the dynamometer road-load
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coefficients (see C.4.3) and shall not exceed levels necessary for safe operation. Tyres shall be conditioned
as recommended by the vehicle manufacturer, have accumulated a minimum of 100 km (62 miles) and

hav

C4.

e atleast 50 % of the original usable tread depth remaining.

1.6 Lubricants

The vehicle lubricants normally specified by the manufacturer shall be used.

C4.

1.7 Gear shifting

SEATA S

ertere 1S SSTOITsiTa
s the requirement to follow the in-

r manual-transmissi

ch include use shifting patterns fo
1.8 Regenerative braking

he vehicle has regenerative braking, the regenerative braking system §hall be enal
amometer testing. An accurate way to account for the effect of regenerative braking is
icle on a four-wheel drive electric dynamometer. However, a single-axle dynamometer ca
regenerative braking system operates in a similar fashion on the drive-cycles for both sing

with systems, e.g. an antilock braking system (ABS) or a traction control system (TCS), the
may inadvertently interpret the non-movement of the set of wh€els that are off the dynamd

ble-axle chassis dynamometers. If the vehicle is tested on a two-wheel dynamometer, and {

bn vehicles.

led for all
to test the
h be used if
le-axle and
s equipped
Se systems
meter as a

malfunctioning system. If so, modifications to these systemsshall be made to achieve normal operation

of t

C4

The
pro
dyn

C4

Thd
SAH
aga

C.4

All

cali
reféd
the

e remaining vehicle systems, including the regeneratitve braking system.

1.9 Vehicle preparation

vehicle shall be prepared for testing as spegified in CFR Title 40, Part 86-131-00, whi
visions for the installation of fittings for draiviing fuel and a throttle position sensing signg
amometer dynamic inertia weight adjustments, when applicable.

2 Rechargeable energy storage system (RESS) condition

battery RESS stabilization shall follow the prescription in SAE J1711. RESS failure is d
J1711. At the conclusion ofthe vehicle test, the energy storage capability of the RESS may

3 Dynamometer condition

factors concerning the dynamometer, specifically its capability requirements, con
bration, warm-up and settings, are presented in the sub-paragraphs to SAE J1711,

rence to'the applicable requirements as contained in CFR Title 40, Part 86. The detert
dynamometer load coefficients shall be as specified in SAE J2263 and SAE ]2264, with

Ch includes
1 to control

scussed in
be verified

nst the vehicle manufactyrer’s rating using a current discharge method or a method supplied by the
manufacturer.

figuration,
which give
hination of
provisions

spe

cified in SAE ]J1711 for vehicles equipped with regenerative braking systems that are act

uated only

by the brake pedal, as well as for vehicles equipped with regenerative braking systems that are activated
at least in part when the brake pedal is not depressed.

C4

4 Instrumentation

As presented in SAE J1711, the equipment referenced in CFR Title 40, Part 86.106 (including exhaust
emissions sampling and analysis systems) is required for emissions measurements, where applicable.

Allinstrumentation shall be NIST (National Institute of Standards and Technology) traceable. Instrument
accuracy shall be as specified in CFR Title 40, Part 86, as applicable. The accuracy of instruments for
coast down measurements shall be as specified in SAE J2263 and SAE J2264, as applicable.
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C.5 Calculation of exhaust emission and fuel consumption

Fuel consumption results are acceptable without corrections if the NEC is within the tolerance specified
in C.3.2. However, the fuel consumption may be corrected to a zero change in NEC according to the
requirements and methods stated in SAE J1711. Corrections are not made to emissions results.

Once acceptable results are established, in some cases a series of exhaust emissions and fuel economy
calculations is necessary to account for cold start and hot start test phases. The driving schedules
available for measuring exhaust emissions and fuel economy data are:

— UDDS (urban dynamometer driving schedule), which represents vehicle city driving;

— HFEDY (highway fuel economy driving schedule), which represents vehicle highway driving;
— USO06, which represents vehicles driving at high speeds and accelerations;
— SCO03, yhich represents vehicle operation with air conditioning.

UDDS exhdust emission calculation methods (as derived from CFR Title 40, Part\86, Appendix 1)|are
detailed in|SAE J1711.

HFEDS exhaust calculations (CFR Title 40, Part 600, Appendix 1) are detailed\n SAE J1711.
US06 exhafist emissions calculations (CFR Title 40, Part 86, Appendix.1yare found in SAE J1711.
SCO03 exhayist emissions (CFR Title 40, Part 86) are detailed in SAE J1711.

Cold UDDS|exhaust emissions (CFR Title 40, Part 86) are detailed’in SAE J1711.

Fuel economy calculations for UDDS, HFEDS, US06, SC03 and Cold UDDS are in SAE J1711.
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Annex D
(informative)

Linear correction method using a correction coefficient

nsumption

brmine the
hg the test.

D.1—General
Thif annex describes the calculation procedure to determine the exhaust emissions and fuelco
at AERgss = 0. See also Annex F for theory of the linear regression method.
D.2 Method for correcting the exhaust emissions and fuel consumption
D.2.1 Data required for correction coefficient
The exhaust emissions and fuel consumption test shall be repeated-several times to det
correction coefficient defined in D.2.1.1.1. See Figure D.1. The AERgss shall be measured duri
Theg SOC and AEREgss should be in the normal range specified by the vehicle manufacturer.
NOTE The charge balance may be used instead of energy balance in the case of batteries.
2
Y J/
X _—X
1{ = 3
O////d/ ‘/A 4
= &
/
5
X1 X2
Key
X1 |energy balance (Wh), discharge
X2 |energy balance (Wh), charge
Y exhaust emissions or consumed fuel (Mg)
1 data
2 pre-measured data for determination of correction coefficient
3 KuMmg
4 measured value (Cs, Mgs)
5 corrected value (Mg,c) = Mg,s = KME * Cs
Figure D.1 — Example of data collected from ADT
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