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SCOPE
Thi s Regul ation applies to:

Exhaust em ssions at normal and | ow ambi ent tenperature,
evaporative em ssions, em ssions of crankcase gases, the durability
of pollution control exhaust devices and on-board diagnostic (OBD)
systens of notor vehicles equi pped with positive-ignition (P.1.)
engi nes whi ch have at | east 4 wheels.

Exhaust em ssions, the durability of anti-pollution devices and on-
board di agnostic (OBD) systens of vehicles of categories M and N
equi pped with conpression-ignition (C.1.) engines which have at

| east 4 wheels and a maxi mum mass not exceeding 3,500 kg.

It does not apply to vehicles with a maxi mum mass of |ess than
400 kg and havi ng a maxi mnum desi gn speed of |ess than 50 km h

At the request of the manufacturer, type approval pursuant to this
Regul ati on may be extended from M or N; vehicles equipped with
conpression-ignition engi nes which have al ready been type approved,
to M, and N, vehicles having a reference nmass not exceeding

2,840 kg and neeting the conditions of paragraph 7. (extension of
approval).

Vehi cl es equipped with C.1., natural gas (NG or P.l. engines
fuelled with LPG of category M, M, and N, having a maxi num mass of
3,500 kg are not subject to the requirements of this Regulation
provi ded that they are equi pped with engines that satisfy the

requi rements of Regul ation No. 49 as anended by the | atest series
of anendnents.

Thi s Regul ati on does not apply to vehicles equipped with positive-
ignition engines fuelled with LPG used for driving notor vehicles
havi ng a maxi num mass exceedi ng 3,500 kg, to which Regul ation

No. 49 is applicable.

DEFI NI TI ONS

For the purposes of this Regul ation:

“Vehicle type" nmeans a category of power-driven vehicles that do
not differ in such essential respects as:

the equivalent inertia determined in relation to the reference nmass
as prescribed in annex 4, paragraph 5.1. ; and

t he engi ne and vehicle characteristics as defined in annex 1
“Reference mass” neans the "unladen nmass" of the vehicle increased

by a uniformfigure of 100 kg for test according to annexes 4
and 8,
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2.

2.

. 2.

. 10.

“Unl aden mass" neans the mass of the vehicle in running order

wi t hout driver, passengers or |oad, but with the fuel tank 90 per
cent full and the usual set of tools and spare wheel on board,
where applicabl e;

“Maxi rum mass" means the technically perm ssible maxi num nmass
decl ared by the vehicle manufacturer (this nass may be greater than
t he maxi mum mass aut hori sed by the national adm nistration);

“Gaseous pollutants" nmeans the exhaust gas em ssions of carbon
nonoxi de, oxi des of nitrogen, expressed in nitrogen di oxide (NG)
equi val ent and hydrocarbons assuming ratio of:

- CH; g5 for petrol,
- CH; g for diesel
- CH, 505 for LPG

- CH, for NG

“Particul ate pollutants” neans conponents of the exhaust gas which
are renoved fromthe diluted exhaust gas at a maxi mum tenperature
of 325 K (52 /C) by nmeans of the filters described in annex 4;

“Exhaust eni ssions" neans:

for positive-ignition (P.1.) engines, em ssions of gaseous

pol | ut ants;

for conpression-ignition (C.1.) engines, em ssions of gaseous and
particul ate pollutants;

“Evaporative em ssions" neans the hydrocarbon vapours |ost fromthe
fuel system of a notor vehicle other than those from exhaust
em ssi ons;

“Tank breathing | osses"” are hydrocarbon eni ssions caused by
tenperature changes in the fuel tank (assumng a ratio of CH, 33).

“Hot soak | osses” are hydrocarbon enissions arising fromthe fue
system of a stationary vehicle after a period of driving (assum ng
aratio of C H 5)

“Engi ne crankcase" nmeans the spaces in or external to an engine
whi ch are connected to the oil sunp by internal or external ducts
t hrough whi ch gases and vapour can escape;

“Cold start device" means a device that tenporarily enriches the
air/fuel mxture of the engine thus assisting the engine to start.

“Starting aid" means a device which assists engine start up w thout
enrichment of the air/fuel mxture of the engine, e.g. glow plug,
injection timng change, etc.
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“Engi he capacity” nmeans:

For reciprocating piston engines, the nom nal engine swept vol une;

For rotary piston engines (Wankel), tw ce the nom nal swept vol unme
of a conbustion chanber per piston;

“Pollution control devices" nmeans those conponents of a vehicle
that control and/or limt exhaust and evaporative em ssions.

“OBD’ neans an on-board di agnostic system for em ssion control
whi ch has the capability of identifying the |likely area of
mal function by neans of fault codes stored in conputer nenory.

“In-service test” nmeans the test and evaluation of conformty
conducted in accordance with paragraph 8.2.1. of this Regulation

“Properly maintained and used” neans, for the purpose of a test
vehicle, that such a vehicle satisfies the criteria for acceptance
of a selected vehicle laid down in paragraph 2. of appendix 3 to
this Regul ati on.

"Def eat device" means any el ement of design which senses
tenperature, vehicle speed, engine rotational speed, transm ssion
gear, manifold vacuum or any ot her paranmeter for the purpose of
activating, nodul ating, delaying or deactivating the operation of
any part of the em ssion control system that reduces the

ef fectiveness of the em ssion control system under conditions which
may reasonably be expected to be encountered in normal vehicle
operation and use. Such an el enent of design may not be considered
a defeat device if:

the need for the device is justified in terns of protecting the
engi ne agai nst damage or accident and for safe operation of the
vehicle, or

t he devi ce does not function beyond the requirenments of engine
starting, or

conditions are substantially included in the Type | or Type VI test
pr ocedur es.

“Fami |y of vehicles” neans a group of vehicle types identified by a
parent vehicle for the purpose of annex 12.

"Fuel requirenent by the engine" neans the type of fuel normally
used by the engine:

- petrol
- LPG (l'iquefied petrol eum gas),
- NG (natural gas),
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- either petrol or LPG
- either petrol or NG
- diesel fuel

2.19. "Approval of a vehicle" neans the approval of a vehicle type with regar:
the limtation of the follow ng conditions: 1/

2.19. 1. Limtation of enissions of gaseous pollutants by the engine,
evaporative em ssions, crankcase em ssions, durability of pollution
control devices, cold start pollutant em ssions and on-board
di agnostics of vehicles fuelled with unl eaded petrol, or which can
be fuelled with either unl eaded petrol and LPG or NG (Approval B).

2.19. 2. Limtation of em ssions of gaseous and particul ate pollutants,
crankcase em ssions, durability of pollution control devices and
on- board di agnostics of vehicles fuelled with diesel fue
(Approval C).

2.19. 3. Limtation of enissions of gaseous pollutants by the engine,
crankcase eni ssions, durability of pollution control devices, cold
start em ssions and on-board diagnostics of vehicles fuelled with
LPG or NG (Approval D)

3. APPLI CATI ON FOR APPROVAL

3.1. The application for approval of a vehicle type with regard to
exhaust eni ssions, crankcase eni ssions, evaporative em ssions and
durability of pollution control devices, as well as to its on-board
di agnostic (OBD) systemshall be submtted by the vehicle
manuf acturer or by his authorised representative.

Shoul d the application concern an on-board di agnostic (OBD) system
the procedure described in annex 11, paragraph 3. shall be
fol | owed.

3.1.1. Shoul d the application concern an on-board di agnostic (OBD) system
it shall be acconpanied by the additional information required in
par agraph 4.2.11.2.7. of annex 1, together wth:

3.1.1.1. a declaration by the manufacturer of:

3.1.1.1.1. in the case of vehicles equipped with positive-ignition engines,
the percentage of misfires out of a total nunber of firing events
that would result in enissions exceeding the limts given in
par agraph 3.3.2. of annex 11, if that percentage of misfire had
been present fromthe start of a Type | test as described in
par agraph 5.3.1. of annex 4;

3.1.1.1.2. in the case of vehicles equipped with positive-ignition engines,

1/ Approval A cancelled. The 05 series of amendments to the
Regul ati on prohibit the use of |eaded petrol
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the percentage of misfires out of a total nunmber of firing events
that could |l ead to an exhaust catal yst, or catal ysts, overheating
prior to causing irreversible damge;

detailed witten information fully describing the functiona
operation characteristics of the OBD system including a |listing of
all relevant parts of the vehicle's em ssion control system i. e.
sensors, actuators and conponents, that are nmonitored by the OBD
syst en

a description of the malfunction indicator (M) used by the OBD
systemto signal the presence of a fault to a driver of the
vehi cl e;

copies of other type approvals with the relevant data to enable
ext ensi ons of approvals;

if applicable, the particulars of the vehicle famly as referred to
in annex 11, appendix 2.

For the tests described in paragraph 3. of annex 11, a vehicle
representative of the vehicle type or vehicle famly fitted with
the OBD systemto be approved shall be submitted to the technica
service responsible for the type approval test. If the technica
service determnes that the submtted vehicle does not fully
represent the vehicle type or vehicle fam |y described in annex 11
appendi x 2, an alternative and if necessary an additional vehicle
shall be submitted for test in accordance with paragraph 3. of
annex 11.

A nodel for the information docunment relating to exhaust em ssions,
evaporative em ssions, durability and the on-board di agnostic (OBD)
systemis given in annex 1

VWhere appropriate, copies of other type approvals with the rel evant
data to enabl e extensions of approvals and establishnment of
deterioration factors shall be submtted.

For the tests described in paragraph 5. of this Regulation a
vehicle representative of the vehicle type to be approved shall be
submitted to the technical service responsible for the approva
tests.

APPROVAL

If the vehicle type submtted for approval follow ng this anmendnent
nmeets the requirenents of paragraph 5. below, approval of that
vehicle type shall be granted.

An approval number shall be assigned to each type approved.

Its first two digits shall indicate the series of amendnents
according to which the approval was granted. The sanme Contracting
Party shall not assign the same nunber to another vehicle type.
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1

Noti ce of approval or of extension or refusal of approval of a
vehicle type pursuant to this Regul ation shall be communicated to
the Parties to the Agreement which apply this Regul ati on by neans
of a formconformng to the nodel in annex 2 to this Regulation

In the event of amendnent to the present text, for exanple, if new
limt values are prescribed, the Parties to the Agreenent shall be
i nformed which vehicle types al ready approved comply with the new
provi si ons.

There shall be affixed, conspicuously and in a readily accessible
pl ace specified on the approval form to every vehicle conform ng
to a vehicle type approved under this Regulation, an internationa
approval mark consisting of:
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4.4.1. a circle surrounding the letter "E" followed by the distinguishing
nunmber of the country that has granted approval; 2/

4.4. 2. t he nunber of this Regulation, followed by the letter "R', a dash
and the approval number to the right of the circle described in
par agraph 4.4.1.

4.4.3. However, the approval mark shall contain an additional character
after the letter “R', the purpose of which is to distinguish the
em ssion limt values for which the approval has been granted. For
those approvals issued to indicate conpliance with the limts for
the Type | test detailed in Row A of the table in
paragraph 5.3.1.4.1. of this Regulation, the letter “R" will be
foll owed by the roman nunmber “1”. For those approvals issued to
indicate compliance with the limts for the Type |I test detailed in
Row B in the table to paragraph 5.3.1.4.1. of this Regulation, the
letter “R* will be followed by the roman nunmber “I1”.

4.5. If the vehicle conforns to a vehicle type approved, under one or
nore other Regul ations annexed to the Agreenment, in the country
whi ch has granted approval under this Regul ation, the synbol
prescribed in paragraph 4.4.1. need not be repeated; in such a
case, the Regul ation and approval nunbers and the additiona
synmbols of all the Regul ati ons under whi ch approval has been
granted in the country which has granted approval under this
Regul ati on shall be placed in vertical colums to the right of the
synmbol prescribed in paragraph 4.4.1.

4.6. The approval mark shall be clearly |egible and be indelible.

2/ 1 for Germany, 2 for France, 3 for Italy, 4 for the Netherl ands,
5 for Sweden, 6 for Belgium 7 for Hungary, 8 for the Czech Republic, 9 for
Spain, 10 for Yugoslavia, 11 for the United Kingdom 12 for Austria, 13 for
Luxembourg, 14 for Switzerland, 15 (vacant), 16 for Norway, 17 for Finland,
18 for Denmark, 19 for Romania, 20 for Poland, 21 for Portugal, 22 for the
Russi an Federation, 23 for Greece, 24 for Ireland, 25 for Croatia, 26 for
Sl ovenia, 27 for Slovakia, 28 for Belarus, 29 for Estonia, 30 (vacant), 31 for
Bosni a and Herzegovina, 32 for Latvia, 33 (vacant), 34 for Bulgaria,
35-36 (vacant), 37 for Turkey, 38-39 (vacant), 40 for The former Yugosl av
Republic of Macedonia, 41 (vacant), 42 for the European Community (Approvals
are granted by its Menber States using their respective ECE synmbol), 43 for
Japan, 44 (vacant), 45 for Australia and 46 for Ukraine. Subsequent nunbers
shal | be assigned to other countries in the chronol ogical order in which they
ratify or accede to the Agreement Concerning the Adoption of Uniform Technica
Prescriptions for \Weel ed Vehicles, Equipnment and Parts which can be Fitted
and/ or be Used on Wheel ed Vehicles and the Conditions for Reciproca
Recogni ti on of Approvals Granted on the Basis of these Prescriptions, and the
nunmbers thus assigned shall be communi cated by the Secretary-General of the
United Nations to the Contracting Parties to the Agreenent.
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. 2.

The approval mark shall be placed close to or on the vehicle data
pl ate.

Annex 3 to this Regulation gives exanples of arrangenents of the
approval mark.

SPECI FI CATI ONS AND TESTS

Note: As an alternative to the requirenents of this paragraph
vehi cl e manufacturers whose worl d-w de annual production is |ess
than 10, 000 units may obtain approval on the basis of the
correspondi ng technical requirenments specified in: the California
Code of Regul ations, Title 13, Paragraphs 1960.1 (f) (2) or (g) (1)
and (g) (2), 1960.1 (p) applicable to 1996 and | ater nodel -year
vehicles, 1968.1, 1976 and 1975, applicable to 1995 and | ater nodel
year light-duty vehicles (California Code of Regulations is
publ i shed by Barclays Publishing).

Gener a

The conponents |liable to affect the em ssion of pollutants shall be
so designed, constructed and assenbled as to enable the vehicle, in
normal use, despite the vibration to which they may be subjected,
to comply with the provisions of this Regulation.

The techni cal neasures taken by the manufacturer shall be such as
to ensure that in conformity with the provisions of this
Regul ati on, exhaust gas and evaporative em ssions are effectively
l[imted throughout the normal |ife of the vehicle and under normal
conditions of use. This will include the security of those hoses
and their joints and connections, used within the em ssion contro
systems, which shall be so constructed as to conformw th the
original design intent. For exhaust em ssions, these provisions
are deened to be net if the provisions of paragraphs 5.3.1.4. and
8.2.3.1. respectively are conplied with. For evaporative

em ssions, these conditions are deened to be net if the provisions
of paragraphs 5.3.1.4. and 8.2.3.1. respectively are conplied wth.

The use of a defeat device is prohibited.
Inlet orifices of petrol tanks

Subj ect to paragraph 5.1.2.2., the inlet orifice of the petrol tank
shall be so designed as to prevent the tank frombeing filled from
a petrol punp delivery nozzle which has an external dianeter

of 23.6 mmor greater

Paragraph 5.1.2.1. shall not apply to a vehicle in respect of which
both of the follow ng conditions are satisfied, i.e.

the vehicle is so designed and constructed that no device designed
to control the em ssion of gaseous pollutants shall be adversely
affected by | eaded petrol, and;
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the vehicle is conspicuously, legibly and indelibly marked with the
synmbol for unleaded petrol, specified in | SO 2575:1982, in a
position inmrediately visible to a person filling the petrol tank
Addi tional markings are pernitted.

Provi sion shall be nade to prevent excess evaporative em ssions and
fuel spillage caused by a mssing fuel filler cap.

This may be achi eved by using one of the follow ng:

an automatically opening and cl osing, non-renovable fuel filler
cap,

design features which avoid excess evaporative em ssions in the
case of a missing fuel filler cap,

any other provision which has the same effect. Exanples may

i nclude, but are not limted to, a tethered filler cap, a chained
filler cap or one utilising the same |ocking key for the filler cap
as for the vehicle's ignition. In this case, the key shall be
renovable fromthe filler cap only in the | ocked condition

Provi sions for electronic system security

Any vehicle with an em ssion control conputer shall include
features to deter nodification, except as authorised by the

manuf acturer. The manufacturer shall authorise nodifications if

t hese nodifications are necessary for the diagnosis, servicing,

i nspection, retrofitting or repair of the vehicle. Any
reprogrammabl e conputer codes or operating paraneters shall be
resistant to tanpering and the conmputer and any rel ated mai ntenance
i nstructions shall conformto the provisions in |1SO DI'S 15031-7.
Any renovabl e calibration nmenory chips shall be potted, encased in
a seal ed container or protected by electronic algorithm and shal
not be changeabl e without the use of specialised tools and
procedures.

Comput er - coded engi ne operating paraneters shall not be changeabl e
Wi t hout the use of specialised tools and procedures (e. g. sol dered
or potted conputer components or sealed (or sol dered) conputer

encl osures).

In the case of nechanical fuel-injection punps fitted to
conpression-ignition engines, manufacturers shall take adequate
steps to protect the maxi num fuel delivery setting fromtanpering
while a vehicle is in service

Manuf acturers may apply to the approval authority for an exemption
to one of these requirements for those vehicles which are unlikely
to require protection. The criteria that the approval authority

will evaluate in considering an exenption will include, but are not
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5.1.5.5.

limted to, the current availability of performance chips, the
hi gh- performance capability of the vehicle and the projected sales
vol une of the vehicle.

Manuf act urers usi ng programrmabl e conput er code systens (e.g.

El ectrical Erasable Programmabl e Read-Only Menory, EEPROV) shal
deter unaut horised reprogramm ng. Manufacturers shall include
enhanced tanper protection strategies including data encryption
usi ng methods to secure the encryption algorithmand wite protect
features requiring electronic access to an off-site conputer

mai nt ai ned by the manufacturer. Conparable nmethods may be
considered by the authority if they give the same |evel of
protection.

Test procedure

Table 1 illustrates the various possibilities for type approval of
a vehicle.

Positive-ignition engined vehicles shall be subject to the
foll owi ng tests:
Type | (verifying the average exhaust enissions after a cold

start),
Type Il (carbon nonoxi de em ssion at idling speed),
Type 111 (em ssion of crankcase gases),

Type 1V (evaporation en ssions),

Type V (durability of anti-pollution devices),

Type VI (verifying the average | ow anmbi ent tenperature carbon
nonoxi de and hydrocarbon exhaust enmissions after a cold
start,

OBD-t est .

Positive-ignition engine powered vehicles fuelled with LPG or NG
only shall be subjected to the follow ng tests:

Type | (verifying the average exhaust emni ssions after a cold

start),
Type Il (carbon nonoxi de em ssion at idling speed),
Type 111 (em ssion of crankcase gases),

Type V (durability of anti-pollution control devices),

Conpr essi on-ignition engined vehicles shall be subject to the
foll owi ng tests:
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Type | (verifying the average exhaust enissions after a cold
start)

Type V (durability of anti-pollution control devices)
and, where applicable, OBD test.
Description of tests

Type | test (Sinmulating the average exhaust em ssions after a cold
start).

Figure 1 illustrates the routes for Type | test. This test shall be
carried out on all vehicles referred to in paragraph 1., having a
maxi mum mass not exceedi ng 3.5 tonnes.

The vehicle is placed on a chassis dynanoneter equipped with a
means of |oad and inertia sinmulation

A test lasting a total of 19 m nutes and 40 seconds, nmade up of two
parts, One and Two, is performed w thout interruption. An unsanpled
period of not nore than 20 seconds may, with the agreenment of the
manuf acturer, be introduced between the end of Part One and the
begi nning of Part Two in order to facilitate adjustnent of the test
equi pnment .

Vehicles that are fuelled with LPG or NG shall be tested in
the Type | test for variation in the conposition of LPG or
NG as set out in annex 12. Vehicles that can be fuelled
either with petrol or LPG or NG shall be tested on both the
fuels, tests on LPG or NG being perforned for variation in
the conposition of LPG or NG as set out in annex 12.

Not wi t hst andi ng the requirement of paragraph 5.3.1.2.1.1.
vehicles that can be fuelled with either petrol or a gaseous
fuel, but where the petrol systemis fitted for emergency
pur poses or starting only and which the petrol tank cannot

contain nmore than 15 litres of petrol will be regarded for
the test Type | as vehicles that can only run on a gaseous
fuel

Part One of the test is made up of four elenmentary urban
cycles. Each el enentary urban cycle conmprises fifteen phases
(idling, acceleration, steady speed, deceleration, etc.).

Part Two of the test is made up of one extra-urban cycle.

The extra-urban cycle conprises 13 phases (idling,
accel eration, steady speed, deceleration, etc.).

Table 1:
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Different routes for type approval and extensions
Type approval test Positive-ignition Conpression-ignition
engi ned vehicl es of engi ned vehicl es of
categories Mand N categories M and N,
Type | YES (meximummass £ 3.5 t) | YES (nmaxi num nmass £ 3.5 t)
Type |1 YES (maxi mum nmass > 3.5 t) - -
Type |11 YES - -
Type 1V YES (maxi mum mass £ 3.5 t) - -
Type V YES (maxi mum nmass £ 3.5 t) | YES (maximummass £ 3.5 t)
Type VI YES (vehicles in category
M and category N; class 1)
On- board di agnostics YES, in accordance with YES, in accordance with
paragraph 11.1.5 paragraph 11.1.5.
Ext ensi on conditions Par agraph 7. Paragraph 7, M, and N,
category vehicles
(reference nass
# 2,840 kg)
5.3.1.2.4. During the test, the exhaust gases are diluted and a proportiona
sanpl e collected in one or nore bags. The exhaust gases of the
vehicle tested are diluted, sanpled and anal ysed, follow ng the
procedure described below, and the total volume of the diluted
exhaust is neasured. Not only the carbon nonoxi de, hydrocarbon and
ni trogen oxi de em ssions, but also the particulate poll utant
em ssions from vehicl es equi pped with conpression-ignition engines
are recorded.
5.3.1.3. The test is carried out using the procedure described in annex 4.
The nethods used to collect and anal yse the gases and to renpove and
wei gh the particul ates shall be as prescribed.
5.3.1.4. Subj ect to the requirenents of paragraph 5.3.1.5. the test shall be

repeated three tines. The results are nultiplied by the appropriate
deterioration factors obtained from paragraph 5.3.6. The resulting
masses of gaseous enissions and, in the case of vehicles equipped
Wi th conpression-ignition engines, the mass of particul ates
obtained in each test shall be less than the limts shown in the
tabl e bel ow.

Limt Val ues
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Referencemass| Mass of Mass of Mass of Corednesof] Mass of
carbon |hydrocarborg addsofnitrogan jhydrocarborns jarticulates
(RW) monoxide| (HC) (NOy) bndoxidesof| @
(CO) nitrogen
(kg) (HC + NO,)
L, L, L L, + L L,
(9/km) (9/km) (9/km) (9/km) (9/km)

(PM)

Category

Class PetrolDiesel petirol|Diesel Petrol [Diesel PetrollDiesel | Diesel

A(2000) [M®@ All 23 ]10.64 | 0.20 - 0.15 0.50 - 0.56 0.05

N,® 1 RW#1305kg| 23 |0.64 J0.20 - 0.15 0.50 - 0.56 0.05

11 H]S<R\N#1760|<g 4.17 ]10.80 § 0.25 - 0.18 0.65 - 0.72 0.07

111 1,760 < RW 522 ] 0.95 § 0.29 - 0.21 0.78 - 0.86 0.10

B(2005) [M® All 1.0 ] 050 j0.10 - 0.08 0.25 - 0.30 0.025

N,® i RW#1305kg| 1.0 |050 j0.10 - 0.08 0.25 - 0.30 0.025

1l P3B<RW #I/0kg 1.81 | 0.63 | 0.13 - 0.10 0.33 - 0.39 0.04

111 1,760 < RW 227 | 0.74 § 0.16 - 0.11 0.39 - 0.46 0.06

(1)
(2)
(3)

.1.5.2.

For conpression-ignition engines.
Except vehicles the maxi mum mass of which exceeds 2,500 kg.
And t hose category M vehicles which are specified in note (2).

Not wi t hst andi ng the requirenments of paragraph 5.3.1.4., for each
pol l utant or conbination of pollutants, one of the three resulting
masses obtai ned nay exceed, by not nore than 10 per cent, the limt
prescribed, provided the arithnetical nean of the three results is
bel ow the prescribed imt. Wiere the prescribed limts are
exceeded for nore than one pollutant, it is immterial whether this
occurs in the same test or in different tests.

When the tests are perfornmed with gaseous fuels, the resulting mass
of gaseous em ssions shall be less than the limts for petrol-

engi ned vehicles in the above table.

The nunber of tests prescribed in paragraph 5.3.1.4. is reduced in
the conditions hereinafter defined, where V; is the result of the
first test and V, the result of the second test for each poll utant
or for the conbined em ssion of two pollutants subject to
limtation.

Only one test is perforned if the result obtained for each
pollutant or for the conbined emi ssion of two pollutants subject to

limtation, is |less than or equal to 0.70 L (i.e. V; £ 0.70 L).

If the requirement of paragraph 5.3.1.5.1. is not satisfied, only
two tests are perforned if, for each pollutant or for the conbined



TRANS/ WP, 29/ 741

page 18

em ssion of two pollutants subject to limtation, the follow ng
requi rements are net:

V; £0.85 L and V; + VLbLE 1.70 L and V, £ L.
Type Il test (Carbon nonoxi de em ssion test at idling speed)

This test is carried out on all vehicles powered by positive-
ignition engines.

Vehi cl es that can be fuelled either with petrol or with LPG or NG
shall be tested in the test Type Il on both fuels.

Not wi t hst andi ng the requirement of paragraph 5.3.2.1.1., vehicles
that can be fuelled with either petrol or a gaseous fuel, but where
the petrol systemis fitted for energency purposes or starting only
and which the petrol tank cannot contain nore than 15 litres of
petrol will be regarded for the test Type Il as vehicles that can
only run on a gaseous fuel

When tested in accordance with annex 5, the carbon nonoxi de content
by vol une of the exhaust gases emtted with the engine idling shal

not exceed 3.5 per cent at the setting specified by the

manuf acturer and shall not exceed 4.5 per cent within the range of

adj ustments specified in that annex.

Type 111 test (verifying em ssions of crankcase gases)

This test shall be carried out on all vehicles referred to in
par agraph 1. except those having conpression-ignition engines.

Vehi cl es that can be fuelled either with petrol or with LPG or NG
shoul d be tested in the Type Il test on petrol only.

Not wi t hst andi ng the requirement of paragraph 5.3.3.1.1., vehicles
that can be fuelled with either petrol or a gaseous fuel, but where
the petrol systemis fitted for energency purposes or starting only
and which the petrol tank cannot contain nore than 15 litres of
petrol will be regarded for the test Type Ill as vehicles that can
only run on a gaseous fuel
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5.3.3.2.

When tested in accordance with annex 6, the engine's crankcase
ventilation systemshall not pernmt the em ssion of any of the
crankcase gases into the atnosphere.

Type IV test (Determ nation of evaporative emni ssions)

This test shall be carried out on all vehicles referred to in

par agraph 1. except those vehicles having a conpression-ignition
engi ne, vehicles fuelled with LPG or NG and those vehicles with a
maxi mum mass greater than 3, 500kg.

Vehicles that can be fuelled either with petrol or with LPG or NG
may be tested in the Type V test on petrol only. 1In that case the
deterioration factor found on petrol will also be taken for LPG or
NG.

VWhen tested in accordance with annex 7, evaporative em ssions shal
be less than 2 g/test.

Type VI test (Verifying the average |ow anbient tenperature carbon
nonoxi de and hydrocarbon exhaust enissions after a cold start).

This test shall be carried out on all M and N; Class | vehicles
equi pped with a positive-ignition engine, except vehicles designed
to carry nore than six occupants and vehicl es whose maxi mum nass
exceeds 2,500 kg.

The vehicle is placed on a chassis dynanoneter equipped with a
means of |oad an inertia simulation.

The test consists of the four elenentary urban driving cycles of
Part One of the Type | test. The Part One test is described in
annex 4, appendix 1 and illustrated in figures 1/1, 1/2 and 1/3 of
t he appendi x. The | ow anbi ent tenperature test lasting a total of
780 seconds shall be carried out without interruption and start at
engi ne cranki ng.

The | ow ambi ent tenperature test shall be carried out at an ambi ent
test temperature of 266 K (-7 °C). Before the test is carried out,
the test vehicles shall be conditioned in a uniformmnner to
ensure that the test results may be reproduci ble. The conditioning
and ot her test procedures are carried out as described in annex 8.

During the test, the exhaust gases are diluted and a proportiona
sanpl e col |l ected. The exhaust gases of the vehicle tested are

di l uted, sanpl ed and anal ysed, follow ng the procedure described in
annex 8, and the total volume of the diluted exhaust is nmeasured.
The diluted exhaust gases are anal ysed for carbon nonoxi de and

hydr ocar bons.

Subj ect to the requirenents in paragraphs 5.3.5.2.2. and 5.3.5.3.
the test shall be perfornmed three tinmes. The resulting mass of
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carbon nonoxi de and hydrocarbon em ssion shall be |less than the
l[imts shown in the table bel ow

Test tenperature Car bon nonoxi de L1 Hydr ocar bons L2
(9/ km (9/ km
266 K (-7 °C 15 1.8
.5.2 Not wi t hst andi ng the requirements of paragraph 5.3.5.2., for each

pol lutant, not nore than one of the three results obtained may
exceed the limt prescribed by not nore than 10 per cent, provided
the arithnetical nean value of the three results is below the
prescribed Iimt. Were the prescribed Iimts are exceeded for nore
than one pollutant, it is immterial whether this occurs in the
same test or in different tests.

The nunber of tests prescribed in paragraph 5.3.5.2. may, at the
request of the manufacturer, be increased to 10 if the arithnetica
mean of the first three results is |ower than 110 per cent of the
limt. In this case, the requirenent after testing is only that the
arithmetical nmean of all 10 results shall be less than the limt

val ue.

The nunber of tests prescribed in paragraph 5.3.5.2. may be reduced
according to paragraphs 5.3.5.3.1. and 5.3.5.3. 2.

Only one test is performed if the result obtained for each
pol lutant of the first test is |less than or equal to 0.70 L

If the requirement of paragraph 5.3.5.3.1. is not satisfied, only
two tests are performed if for each pollutant the result of the
first test is less than or equal to 0.85 L and the sum of the first
two results is less than or equal to 1.70 L and the result of the
second test is less than or equal to L.

(V/£0.85 L and V, + VLb,E£ 1.70 L and V, £ L).
Type V test (Durability of anti-pollution devices)

This test shall be carried out on all vehicles referred to in
paragraph 1. to which the test specified in paragraph 5.3.1.
applies. The test represents an ageing test of 80,000 kil onetres
driven in accordance with the programe described in annex 9 on a
test track, on the road or on a chassis dynanoneter.

Vehicles that can be fuelled either with petrol or with LPG or NG
shoul d be tested in the Type V test on petrol only. In that case
the deterioration factor found with unl eaded petrol will also be
taken for LPG or NG
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5.3.6. 2. Not wi t hst andi ng the requirement of paragraph 5.3.6.1., a
manuf acturer may choose to have the deterioration factors fromthe
follow ng table used as an alternative to testing to
par agraph 5.3.6. 1.

Engi ne Deterioration factors

cat egory

Pol | ut ant CO HC NO, HC + NQ/(% Parti cul at es

Positive- 1.2 1.2 1.2 . .

i gnition

engi ne

Conpression- |, 4 - 1 1 1.2

i gnition

engi ne
(1) For conpression ignition engi ned vehicles
At the request of the manufacturer, the technical service may carry
out the Type | test before the Type V test has been conpl eted using
the deterioration factors in the table above. On conpletion of the
Type V test, the technical service may then anend the type approva
results recorded in annex 2 by replacing the deterioration factors
in the above table with those neasured in the Type V test.

5.3.6.3. Deterioration factors are determi ned using either procedure in
paragraph 5.3.6.1. or using the values in the table in
paragraph 5.3.6.2. The factors are used to establish conpliance
with the requirements of paragraphs 5.3.1.4. and 8.2.3.1.

5.3.7. Em ssion data required for roadworthiness testing

5.3.7.1. This requirenent applies to all vehicles powered by a positive-
ignition engine for which type approval is sought in accordance
with this anendnent.

5.3.7.2. When tested in accordance with annex 5 (Type |l test) at nornal
idling speed:
(a) t he carbon nonoxi de content by vol une of the exhaust gases

em tted shall be recorded,
(b) the engi ne speed during the test shall be recorded, including
any tol erances.
5.3.7.3. When tested at 'high idl e speed (i. e. > 2,000 nin.'l)
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(a) the carbon nonoxi de content by vol une of the exhaust gases
emtted shall be recorded,
(b) the Lanbda value (*) shall be recorded

(c) t he engi ne speed during the test shall be recorded, including
any tol erances.

(*) The Lanbda val ue shall be cal culated using the sinplified
Brettschnei der equation as foll ows:

& 0
2 0
(6(0) 35 +
[co, ]+ +[0, ]+ MY w5 -5 (e ]+[e0])
é 35 +[C02] B

& Hcv Ocv
2

" %([CO ,]+[co]+ k1 [Hc])

wher e:
[ 1] = Concentration in per cent vol une
K1 = Conversion factor for NDI R neasurenent to FID nmeasurenent
(provided by manufacturer of neasuring equipnment)
Hey = Atomic ratio of hydrogen to carbon- for petrol 1.7261
- for LPG 2.52
- for NG 4.0;
Q. = Atomc ratio of oxygen to carbon - for petrol 0.0175
- for LPG 0
- for NG 0.
5.3.7.4. The engine oil tenperature at the tinme of the test shall be
nmeasured and recorded.
5.3.7.5. The table in item 17 to annex 2 shall be conpl et ed.
5.3.7.6. The manufacturer shall confirmthe accuracy of the Lanbda val ue

recorded at the tinme of type approval in paragraph 5.3.7.3. as
bei ng representative of typical production vehicles within

24 nonths of the date of the granting of type approval by the
conpetent authority. An assessnent shall be nade based on surveys
and studi es of production vehicles.

6. MODI FI CATI ONS OF THE VEHI CLE TYPE
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Every nodification of the vehicle type shall be notified to the
adm ni strative departnment that approved the vehicle type. The
departnent nmay then either

consider that the nodifications made are unlikely to have an
appreci abl e adverse effect and that in any case the vehicle stil
conplies with the requirenment; or

require a further test report fromthe technical service
responsi bl e for conducting the tests.

Confirmation or refusal of approval, specifying the alterations,
shal | be comuni cated by the procedure specified in paragraph 4.3.
above to the Parties to the Agreenent which apply this Regul ation.

The conpetent authority issuing the extension of approval shal
assign a series nunber to the extension and i nformthereof the
other Parties to the 1958 Agreenment applying this Regul ation by
means of a conmunication formconformng to the nodel in annex 2 to
this Regul ati on.

EXTENSI ON OF APPROVAL

In the case of nodifications of the type approval pursuant to this
Regul ation, the follow ng special provisions shall apply, if
appl i cabl e.

Exhaust em ssion rel ated extensions
(Type |, Type Il and Type VI tests).

Vehicle types of different reference masses

Approval granted to a vehicle type may be extended only to vehicle
types of a reference mass requiring the use of the next two higher
equi valent inertia categories or any |ower equivalent inertia

cat egory.

In the case of vehicles of category N; and vehicles of category M
referred to in note 2 of paragraph 5.3.1.4., if the reference nmass
of the vehicle type for which extension of the approval is
requested requires the use of equivalent inertia |ower than that
used for the vehicle type already approved, extension of the
approval is granted if the masses of the pollutants obtained from
t he vehicle already approved are within the limts prescribed for
the vehicle for which extension of the approval is requested.

Vehicle types with different overall gear ratios
Approval granted to a vehicle type may under the follow ng

conditions be extended to vehicle types which differ fromthe type
approved only in respect of their transm ssion ratios:
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7.1.2.2.

7.1.2.3.

1.

1.

2.
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For each of the transmission ratios used in the Type | and Type VI
test, it is necessary to determ ne the proportion

Ve - vi
IR,

E

1

where, at an engi ne speed of 1,000 rpm V;is the speed of the
vehicle type approved and V,is the speed of the vehicle type for
whi ch extension of the approval is requested.

If, for each gear ratio, E # 8 per cent, the extension is granted
Wi t hout repeating the Type | and Type VI tests.

If, for at |least one gear ratio, E > 8 per cent and if for each
gear ratio E £ 13 per cent the Type | and Type VI test shall be
repeated, but may be performed in a | aboratory chosen by the

manuf acturer subject to the approval of the technical service. The
report of the tests shall be sent to the technical service
responsi ble for the type approval tests.

Vehicle types of different reference masses and different overal
transm ssion ratios

Approval granted to a vehicle type may be extended to vehicle types
differing fromthe approved type only in respect of their reference
mass and their overall transmi ssion ratios, provided that all the
conditions prescribed in paragraphs 7.1.1. and 7.1.2. are
fulfilled.

Note: \When a vehicle type has been approved in accordance with
paragraphs 7.1.1. to 7.1.3., such approval may not be extended to
ot her vehicle types.

Evaporative em ssions (Type |V test)

Approval granted to a vehicle type equipped with a control system
for evaporative em ssions may be extended under the follow ng
condi tions:

The basic principle of fuel/air nmetering (e.g. single point
i njection, carburettor) shall be the sane.

The shape of the fuel tank and the material of the fuel tank and
liquid fuel hoses shall be identical. The worst-case famly with
regard to the cross-paragraph and approxi mate hose | ength shall be
tested. Whether non-identical vapour/liquid separators are
acceptable is decided by the technical service responsible for the
type approval tests. The fuel tank volune shall be within a range
of + 10 per cent. The setting of the tank relief valve shall be

i denti cal
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7.2.1.3.

7.2.1.4.

7.2.1.5.

7.2.1.6.

7.3.

7.3.1.

7.3.1.1.

The nethod of storage of the fuel vapour shall be identical, i.e.
trap formand vol une, storage medium air cleaner (if used for
evaporative em ssion control), etc.

The carburettor bow fuel volunme shall be within a £ 10 mllilitre
range.

The nmethod of purging of the stored vapour shall be identical (e.g.
air flow, start point or purge volume over driving cycle).

The nethod of sealing and venting of the fuel metering system shal
be identi cal

Furt her notes:

(i) di fferent engine sizes are allowed,
(ii) different engi ne powers are all owed;

(iii) automatic and manual gearboxes, two and four whee
transm ssions are all owed;

(iv) different body styles are all owed:

(v) di fferent wheel and tyre sizes are all owed.

Durability of anti-pollution devices (Type V test)
Approval granted to a vehicle type may be extended to different
vehicle types, provided that the engine/pollution control system
combination is identical to that of the vehicle al ready approved.
To this end, those vehicle types whose paraneters described bel ow
are identical or remain within the limt values prescribed are
considered to belong to the sane engi ne/pollution control system
conbi nati on.
Engi ne:

cylinder bore centre to centre dinensions,

nunmber of cylinders,

engi ne capacity (+ 15 per cent),

configuration of the cylinder block,

nunber of val ves,

fuel system

type of cooling system
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7.3.1.4.

7.

7.

4.

1
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conmbusti on process.
Pol l ution control system

catal ytic converters:
nunmber of catalytic converters and el enents,

si ze and shape of catalytic converters (volunme of nonolith
+ 10 per cent),

type of catalytic activity (oxidising, three-way,...),
precious netal |oad (identical or higher),

precious netal ratio (x 15 per cent),

substrate (structure and material),

cell density,

type of casing for the catalytic converter(s),

| ocation of catalytic converters (position and di nension in
the exhaust system that does not produce a tenperature
variation of nmore than 50 K at the inlet of the catalytic
converter).

This tenperature variation shall be checked under stabilised

conditions at a speed of 120 kmih and the | oad setting of
Type | test

Ar

nj ection:

with or without

type (pulsair, air punps,...).

Exhaust gas recirculation (EGR): with or without.

Inertia category: the two inertia categories inmediately above and
any inertia category bel ow.

The durability test nmay be achi eved by using a vehicle, the body
style, gear box (automatic or manual) and size of the wheels or
tyres of which are different fromthose of the vehicle type for
whi ch the type approval is sought.

On- board di agnostics

Approval granted to a vehicle type with respect to the OBD system
may be extended to different vehicle types belonging to the sane
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vehicle-OBD fam |y as described in annex 11, appendi x 2. The engine
em ssion control systemshall be identical to that of the vehicle
al ready approved and conmply with the description of the OBD engi ne
famly given in annex 11, appendix 2, regardless of the follow ng
vehicle characteristics:

engi ne accessori es,

tyres,

equi val ent inertia,

cool i ng system

overall gear ratio,

transm ssion type,

type of bodywork.
CONFORM TY OF PRODUCTI ON ( COP)

Every vehicle bearing an approval mark as prescribed under this
Regul ation shall conform w th regard to conponents affecting the
em ssi on of gaseous and particul ate pollutants by the engine,

em ssions fromthe crankcase and evaporative em ssions, to the
vehicl e type approved. The conformty of production procedures
shal |l conply with those set out in the 1958 Agreenment, appendix 2
(E/ ECE/ 324- E/ ECE/ TRANS/ 505/ Rev. 2), with the follow ng requirenents:

As a general rule, conformity of production with regard to
l[imtation of emi ssions fromthe vehicle (test Types I, II, Ill and
I'V) is checked based on the description given in the comrunication
formand its annexes.

Conformity of in-service vehicles

Wth reference to type approvals granted for enissions, these
measures shall also be appropriate for confirm ng the functionality
of the emi ssion control devices during the normal useful |ife of

t he vehi cl es under normal conditions of use (conformty of in-
service vehicles properly maintained and used). For the purpose of
this Regul ation these neasures shall be checked for a period of up
to 5 years of age or 80,000 km whichever is the sooner, and from
1 January 2005, for a period of up to five years of age or

100, 000 km whi chever is the sooner

Audit of in-service conformty by the type approval authority is
conducted on the basis of any relevant information that the
manuf act urer has, under procedures simlar to those defined in
appendi x 2 of the 1958 Agreenent (E/ ECE 324-E/ ECE/ TRANS/ 505/ Rev. 2).
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An audit of in-service conformty will be conducted by the type
approval authority based on information supplied by the

manuf acturer. Such information shall include:

rel evant surveillance test data obtained in accordance with
applicable requirenents and test procedures, together with ful

i nformati on for each tested vehicle such as vehicle status, use
hi story, service conditions and other relevant factors;

rel evant information on service and repair measures,

ot her relevant tests and observati ons recorded by the manufacturer
i ncludi ng especially records of indications fromthe OBD system

The informati on gathered by the manufacturer shall be sufficiently
conprehensive to ensure that in-service performance can be assessed
for normal conditions of use as defined in paragraph 8.1., and in a
way representative of the manufacturer's geographic market
penetration.

If a Type | test is to be carried out and a vehicle type approva
has one or several extensions, the tests will be carried out either
on the vehicle described in the initial information package or on
the vehicle described in the information package relating to the
rel evant extension.

Checking the conformity of the vehicle for a Type | test.

After selection by the authority, the manufacturer shall not
undertake any adjustment to the vehicles selected.

Three vehicles are selected at randomin the series and are tested
as described in paragraph 5.3.1. The deterioration factors are used
in the same way. The [imt values are given in paragraph 5.3.1.4.

If the authority is satisfied with the production standard
devi ation given by the manufacturer in accordance with

par agraph 8.2.1. above, the tests are carried out according to
appendi x 1.

If the authority is not satisfied with the production standard
devi ation given by the manufacturer in accordance with

par agraph 8.2.1. above, the tests are carried out according to
appendi x 2.

The production of a series is deened to conformor not to conform
on the basis of a sanpling test of the vehicles once a pass
decision is reached for all the pollutants or a fail decision is
reached for one pollutant, according to the test criteria applied
in the appropriate appendi Xx.
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8.2.3.2.

8.2.3.2.1.

VWhen a pass decision has been reached for one pollutant, that
decision will not be changed by any additional tests carried out to
reach a decision for the other pollutants.

If no pass decision is reached for all the pollutants and no fai
decision is reached for one pollutant, a test is carried out on
anot her vehicle (see Figure 2 bel ow).

Notwi t hst andi ng the requirements of paragraph 3.1.1. of annex 4,
the tests will be carried out on vehicles comng straight off the
production |ine.

However, at the request of the manufacturer, the tests may be
carried out on vehicles which have conpl et ed:

- a maxi mum of 3,000 km for vehicles equipped with a positive-
i gnition engine,

- a maxi mum of 15, 000 km for vehicles equipped with a
conpressi on-ignition engine,

In both these cases, the running-in procedure will be conducted by
the manufacturer, who shall undertake not to make any adjustnents
to these vehicles.
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According to the appropriate Appendix does the test |ygg
statistics agree with the criteria for failing the series -
for at least one pollutant?
+ NO
According to the apprepriate Appendix does the test
statistics agree with the eriteria for passing the series
for at least one pollutant?
+‘I’ES
A pass dacision is reached
for ohe or mora pollutants
A pass decision is reached | YES [ Series
for all the pollutants? accepted

*+N0

Tast of an additional vehicle

Series
rejected
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8.2.3.2.2.

8.2.3.2.3.

If the manufacturer wishes to run-in the vehicles, ("x" km
where x # 3,000 km for vehicles equi pped with a positive-
ignition engine and x # 15,000 km for vehicles equipped with a
conpression-ignition engine), the procedure will be as foll ows:

(a) the pollutant em ssions (Type |I) will be measured at zero

and at "x" kmon the first tested vehicle,

(b) the evolution coefficient of the em ssions between zero
and "x" kmw ||l be calculated for each of the pollutants:

Em ssions "x" km/ Em ssions zero km

This may be less than 1,

(c) the other vehicles will not be run-in, but their zero km
em ssions will be nmultiplied by the evolution
coefficient.

In this case, the values to be taken will be:

(i) the values at 'x' kmfor the first vehicle,
(ii) the values at zero kmnultiplied by the evolution

coefficient for the other vehicles.

Al'l these tests may be conducted with comercial fuel. However
at the manufacturer's request, the reference fuels described in
annex 10 may be used.

(i) If a Type Ill test is to be carried out, it shall be
conducted on all vehicles selected for the Type I COP
test. The conditions |laid down in paragraph 5.3.3.2.
shal | be conplied wth.

(ii) If a Type IV test is to be carried out, it shall be
conducted in accordance with paragraph 7. of annex 7.

When tested in accordance with annex 7, the average evaporative
em ssions for all production vehicles of the type approved
shall be less than the limt value in paragraph 5.3.4.2.

For routine end-of-production-line testing, the holder of the
approval may denmpnstrate conpliance by sanpling vehicles which
meet the requirements in paragraph 7. of annex 7.

On-board di agnostics (OBD)
If a verification of the performance of the OBD systemis to be

carried out, it shall be conducted in accordance with the
fol |l ow ng:
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When the approval authority determ nes that the quality of
producti on seens unsatisfactory a vehicle is randonmy taken
fromthe series and subjected to the tests described in
annex 11, appendix 1.

The production is deemed to conformif this vehicle neets the
requi renents of the tests described in annex 11, appendix 1

If the vehicle taken fromthe series does not satisfy the

requi rements of paragraph 8.2.6.1., a further random sanpl e of
four vehicles shall be taken fromthe series and subjected to
the tests described in annex 11, appendix 1. The tests may be
carried out on vehicles which have been run in for no nore than
15, 000 km

The production is deemed to conformif at |east 3 vehicles neet
the requirements of the tests described in annex 11
appendi x 1.

Based on the audit referred to in paragraph 8.2., the type
approval authority shall either:

decide that conformty in use is satisfactory and not
take any further action, or

decide that the information is insufficient or the
conformty of vehicles in use is unsatisfactory, and
proceed to require the manufacturer to have vehicles
tested in accordance with appendix 3.

Where Type | tests are considered necessary to check the
conformty of emi ssion control devices with the requirenments
for their performance while in service, such tests shall be
carried out using a test procedure neeting the statistica
criteria defined in appendi x 4.

The type approval authority, in co-operation with the

manuf acturer, shall select a sanmple of vehicles with sufficient
m | eage whose use under normal conditions can be reasonably
assured. The manufacturer shall be consulted on the choice of
the vehicles in the sanple and be allowed to attend the
confirmatory checks of the vehicles.

The manufacturer is authorised, under the supervision of the
type approval authority, to carry out checks, even of a
destructive nature, on those vehicles with em ssion levels in
excess of the limt values with a view to establishing possible
causes of deterioration which cannot be attributed to the

manuf acturer hinself (e. g. use of |eaded petrol before the
test date). Where the results of the checks confirm such
causes, those test results are excluded fromthe conformty
check.
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8.2.7.4.

8.2.7.5.

VWere the type approval authority is not satisfied with the
results of the tests in accordance with the criteria defined in
appendi x 4, the remedial neasures referred to in appendix 2 of
the 1958 Agreenent (E/ ECE 324-E/ ECE/ TRANS/ 505/ Rev. 2) are
extended to vehicles in service belonging to the sane vehicle
type which are likely to be affected with the same defects in
accordance with paragraph 6. of appendi x 3.

The plan of renedial nmeasures presented by the manufacturer
shal | be approved by the type approval authority. The

manuf acturer is responsible for the execution of the renedial
pl an as approved.

The type approval authority shall notify its decision to al

Parties to the Agreenment within 30 days. The Parties to the
Agreenment may require the same plan of remedial neasures be
applied to all vehicles of the sane type registered in their
territory.

If a Party to the Agreenment has established that a vehicle type
does not conformto the applicable requirenments of appendix 3,
it shall notify without delay the Party to the Agreenent which
granted the original type approval in accordance with the

requi rements of the Agreenent.

Then, subject to the provision of the Agreenent, the conpetent
authority of the Party to the Agreenent which granted the
original type approval shall informthe manufacturer that a
vehicle type fails to satisfy the requirements of these
provisions and that certain neasures are expected of the

manuf acturer. The manufacturer shall submt to the authority,
within two nonths after this notification, a plan of nmeasures
to overcone the defects, the substance of which should
correspond to the requirenents of paragraphs 6.1. to 6.8. of
appendi x 3. The conpetent authority which granted the origina
type approval shall, within two nonths, consult the

manuf acturer in order to secure agreenment on a plan of neasures
and on carrying out the plan. If the conpetent authority which
granted the original type approval establishes that no
agreement can be reached, the relevant procedures to the
Agreenent shall be initiated.

PENALTI ES FOR NON- CONFORM TY OF PRODUCTI ON

The approval granted in respect of a vehicle type pursuant to
this anmendnment, may be withdrawn if the requirenments [aid down
in paragraph 8.1. above are not conplied with or if the vehicle
or vehicles taken fail to pass the tests prescribed in

par agraph 8. 2. above.

If a Party to the Agreenment which applies this Regulation
wi t hdraws an approval it has previously granted, it shal
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forthwith so notify the other Contracting Parties applying this
Regul ati on, by nmeans of a comunication formconformng to the
nodel in annex 2 to this Regul ation.

PRODUCTI ON DEFI NI TELY DI SCONTI NUED

If the holder of the approval conpletely ceases to manufacture
a type of vehicle approved in accordance with this Regul ation
he shall so informthe authority which granted the approval
Upon receiving the rel evant communication, that authority shal
informthereof the other Parties to the 1958 Agreenment applying
this Regul ati on by nmeans of copies of the comrunication form
conformng to the nodel in annex 2 to this Regulation.

TRANSI TI ONAL PROVI SI ONS

General

As fromthe official date of entry into force of the 05 series
of anmendnments, no Contracting Party applying this Regulation
shall refuse to grant approval under this Regul ation as anmended
by the 05 series of anmendnments.

New type approvals

Subj ect to the provisions of paragraphs 11.1.4., 11.1.5. and
11.1.6., Contracting Parties applying this Regul ation shal

grant approvals only if the vehicle type to be approved neets
the requirements of this Regul ation as amended by the 05 series
of anendnents.

For vehicles of category Mor vehicles of category N, these
requi renments shall apply fromthe date of entry into force of
the 05 series of amendnments.

Vehi cl es shall satisfy the limts for the Type | test detailed
in either Row A or Row B of the table in paragraph 5.3.1.4. of
this Regul ati on.

Subj ect to the provisions of paragraphs 11.1.4., 11.1.5. and
11.1.6., Contracting Parties applying this Regul ation shal

grant approvals only if the vehicle type to be approved neets
the requirenents of this Regul ation as anended by the 05 series
of amendnents.
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11.1. 3.

11.1.3. 1.

11.1.3. 2.

11.1. 4.

11.1. 4. 1.

For vehicles of category M having a maxi num mass | ess than or
equal to 2,500 kg or vehicles of category N, (Class |I) these
requi renents shall apply from1 January 2005.

For vehicles of category M having a maxi num mass greater than
2,500 kg or vehicles of category N, (Classes Il or I1l) these
requi renents shall apply from1 January 2006.

Vehi cl es shall satisfy the limts for the Type | test detailed
in Row B of the table in paragraph 5.3.1.4. of this Regulation

Limt of validity of existing type approvals

Subj ect to the provisions of paragraphs 11.1.4., 11.1.5. and
11.1.6., approvals granted to this Regulation, as amended by
the 04 series of anmendnents, shall cease to be valid fromthe
date of entry into force of the 05 series of anendnents for
vehi cl es of category M having a maxi rum mass | ess than or equa
to 2,500 kg or vehicles of category N, (Class |I) and on 1
January 2002 for vehicles of category M having a maxi mum mass
greater than 2,500 kg or vehicles of category N, (Classes Il or
I11), unless the Contracting Party which granted the approva
notifies the other Contracting Parties applying this Regul ation
that the vehicle type approved neets the requirenents of this
Regul ation as required by paragraph 11.1.2.1. above.

Subj ect to the provisions of paragraphs 11.1.4., 11.1.5. and
11.1.6., approvals granted to this Regul ation, as amended by
the 05 series of anmendnents and to the limt values of Row A of
the table in paragraph 5.3.1.4. of this Regulation, shall cease
to be valid on 1 January 2006 for vehicles of category M having
a maxi mum mass | ess than or equal to 2,500 kg or vehicles of
category N; (Class I) and on 1 January 2007 for vehicles of
category M having a maxi mnum mass greater than 2,500 kg or
vehicl es of category N, (Classes Il or I11), unless the
Contracting Party which granted the approval notifies the other
Contracting Parties applying this Regulation that the vehicle
type approved neets the requirenents of this Regul ation as
requi red by paragraph 13.1.2.2. above.

Speci al _provi sions

Until 1 January 2003, vehicles of category M, fitted with
conpression-ignition engines and havi ng a maxi mum mass greater
than 2,000 kg, which

(i) are designed to carry nore than six occupants (including
the driver), or
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(ii) are off-road vehicles as defined in annex 7 of the
Consol i dat ed Resol ution on the Construction of Vehicles
(R E 3) 3/

shal |l be considered, for the purposes of paragraphs 1.3.1.3.1.
and 1.3.1.3.2. as vehicles in category N,.

11.1. 4. 2. In the case of vehicles equipped with direct-injection
conpression-ignition engines and designed to carry nore than
si x occupants (including the driver), approvals granted in
accordance with the provision of paragraph 5.3.1.4.1. of this
Regul ation, as amended by the 04 series of anmendnents, shal
continue to be valid until 1 January 2002.

11.1. 4. 3. Type approval and conformity of production verification
provisions, as specified in this Regulation as anmended by the
04 series of amendments, remain applicable until the dates
referred to in paragraphs 11.1.2.1. and 11.1.3.1.

11.1. 4. 4. As from 1l January 2002, the Type VI test defined in annex 8 is
applicable to new types of vehicle of category M and of
category N; Class 1 and which are equi pped with a positive-
ignition engine. This requirenment shall not apply to such
vehi cl es equi pped to carry nore than six occupants (including
the driver) or to vehicles whose maxi num mass exceeds 2,500 kg.

11.1.5. On-board di agnostic (OBD) system

11.1.5.1. Vehi cl es of category M and N, and equi pped with positive-
ignition engines, shall be equipped with on-board di agnostic
systems, as specified in paragraph 3.1. to annex 11 of this
Regul ation, as fromthe dates shown in paragraph 11.1.2.

Vehi cl es of other categories shall, in place of the dates
specified in paragraph 11.1.2., conply with the requirenment for
on- board di agnostic systems as foll ows:

(a) Vehi cl es of category M equi pped with conpression-ignition
engi nes, other than vehicles designed to carry nore than
si x occupants (including the driver)or vehicles whose
maxi mum mass exceeds 2,500 kg, from 1l January 2003 for
new types and from 1l January 2004 for all types. */

(b) Vehi cl es of category M, (exenmpted by a) above) and
vehi cl es of category N; class 1, equipped with

3/ document TRANS/ WP. 29/ 78/ Rev. 1/ Anend. 2.

*/ An on-board diagnostic systemfitted to a vehicle entering service prior
to 1 January 2004 and equi pped with a conpression-ignition engine, shal
satisfy the provisions of paragraphs 6.5.3. to 6.5.3.5. of annex 11,
appendi x 1.
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conpression-ignition engines, from1 January 2005 for new
types. **/

(c) Vehicles in category N, classes Il and 111, equipped with
conpression-ignition engines, from21 January 2006 for new
types. ***/

11.1.5. 2. Vehi cl es of other categories or vehicles of category M or N
not covered by the above may be equi pped with an on-board
di agnostic system In this case, they shall comply with the
OBD provisions laid down in this Regul ati on as anmended by the
05 series of amendments.

11.1.6. Approvals to the Requl ation as anended by the 04 series of
amendnent s

11.1.6. 1. By exception to the requirements of paragraph 11.1.2.
Contracting Parties may continue to approve vehicles, which are
i ntended to be exported to countries where the use of | eaded
petrol was still needed, to the requirenents of
paragraph 5.3.1.4.1. of this Regul ation, as amended by the
04 series of amendments.

11.1.6. 2. By exception to the requirements of paragraph 11.1.3.
Contracting Parties may continue to recognize the validity of
approvals granted to vehicles, which are intended to be
exported to countries where the use of |eaded petrol was stil
needed, to the requirenments of paragraph 5.3.1.4.1. of this
Regul ati on, as amended by the 04 series of anendnents.

11.1.6. 3. By way of derogation to the obligations of Contracting Parties
to this Regul ation, approvals granted to this Regul ation, as
anmended by the 04 series of amendnments, shall cease to be valid
in the European Comunity from

(i) 1 January 2001 for vehicles of category M having a
maxi mum mass | ess than or equal to 2,500 kg or vehicles
of category N, (Class |I), and on

(ii) 1 January 2002 for vehicles of category M having a
maxi mum mass greater than 2500 kg or vehicles of
category N; (Classes Il or 111),

**/ An on-board diagnostic systemfitted to a vehicle approved prior to
1 January 2005 and equi pped with a conpression-ignition engine, shall satisfy
the provisions of paragraphs 6.5.3. to 6.5.3.5. of annex 11, appendix 1

***/ An on-board diagnostic systemfitted to a vehicle approved prior to
1 January 2006 and equi pped with a conpression-ignition engine, shall satisfy
the provisions of paragraphs 6.5.3. to 6.5.3.5. of annex 11, appendix 1
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unl ess the Contracting Party which granted the approva

notifies the other Contracting Parties applying this Regul ation
that the vehicle type approved neets the requirenents of this
Regul ation as required by paragraph 11.1.2.1. above.

NAMES AND ADDRESSES OF TECHNI CAL SERVI CES RESPONS| BLE FOR
CONDUCTI NG APPROVAL TESTS, AND OF ADM NI STRATI VE DEPARTMENTS

The Parties to the 1958 Agreenent which apply this Regul ation
shal |l comunicate to the United Nations Secretariat the nanes
and addresses of the technical services responsible for
conducti ng approval tests and of the admi nistrative departnents
whi ch grant approval and to which forns certifying approval or
extension or refusal or wthdrawal of approval, issued in other
countries, are to be sent.
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Appendi x 1

PROCEDURE FOR VERI FYI NG THE CONFORM TY COF PRODUCTI ON REQUI REMENTS | F THE
PRODUCTI ON STANDARD DEVI ATI ON G VEN BY THE MANUFACTURER | S SATI SFACTORY

1. Thi s appendi x describes the procedure to be used to verify the
production conformty for the Type | test when the manufacturer's
production standard deviation is satisfactory.

2. Wth a mninmum sanple size of 3, the sanpling procedure is set so
that the probability of a lot passing a test with 40 per cent of the
production defective is 0.95 (producer's risk = 5 per cent) while
the probability of a |lot being accepted with 65 per cent of the
production defective is 0.1 (consumer's risk = 10 per cent).

3. For each of the pollutants given in paragraph 5.3.1.4. of this
Regul ation, the follow ng procedure is used (see Figure 2 of this
Regul ation).

Taki ng:
L = the natural logarithmof the limt value for the pollutant,
X; = the natural |ogarithmof the neasurenment for the i-th vehicle

of the sanpl e,

s = an estimate of the production standard deviation (after taking
the natural |ogarithm of the neasurenents),

n = the current sanpl e nunber.

4. Conpute for the sanple the test statistic quantifying the sumof the
standard deviations fromthe linmt and defined as:

10
-a (L-xp)
S .
i=l
5. Then
5. 1. If the test statistic is greater than the pass decision nunber for

the sanple size given in Table (1/1 below), the pollutant is passed,

5. 2. If the test statistic is less than the fail decision number for the
sanpl e size given in Table (1/1 below), the pollutant is fail ed;
ot herwi se, an additional vehicle is tested and the cal cul ati on
reapplied to the sanple with a sanple size one unit greater



Table 1/1

TRANS/ WP, 29/ 741

page 41

Cumul ati ve nunber
of tested vehicles
(current sanple size)

Pass deci sion threshold

Fai |

deci sion threshold

3 3.327 -4.724
4 3.261 -4.79
5 3.195 -4.856
6 3.129 -4.922
7 3.063 -4.988
8 2.997 -5.054
9 2.931 -5.12
10 2.865 -5.185
11 2.799 -5.251
12 2.733 -5. 317
13 2.667 -5.383
14 2.601 -5. 449
15 2.535 -5.515
16 2.469 -5.581
17 2.403 -5. 647
18 2.337 -5.713
19 2.271 -5.779
20 2.205 -5. 845
21 2.139 -5.911
22 2.073 -5.977
23 2.007 - 6. 043
24 1.941 -6.109
25 1.875 -6.175
26 1. 809 -6. 241
27 1.743 - 6. 307
28 1.677 -6.373
29 1.611 -6.439
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30 1.545 -6. 505

31 1.479 -6.571

32 -2.112 -2.112
Appendi x 2

PROCEDURE FOR VERI FYI NG THE CONFORM TY OF PRODUCTI ON REQUI REMENTS
I F THE PRODUCTI ON STANDARD DEVI ATI ON Gl VEN BY THE MANUFACTURER

I'S El THER NOT SATI SFACTORY OR NOT AVAI LABLE

Thi s appendi x describes the procedure to be used to verify the
production conformity requirenments for the Type | test when the
manuf acturer's evi dence of production standard deviation is either
not satisfactory or not avail able.

Wth a mninmum sanple size of 3, the sanpling procedure is set so
that the probability of a lot passing a test with 40 per cent of the
production defective is 0.95 (producer's risk = 5 per cent) while
the probability of a |lot being accepted with 65 per cent of the
production defective is 0.1 (consumer's risk = 10 per cent).

The measurenents of the pollutants given in paragraph 5.3.1.4. of

this Regulation are considered to be log normally distributed and
shall first be transformed by taking their natural |ogarithms. Let
my, and m denote the m ni num and maxi nrum sanpl e sizes respectively

(m=3 and m= 32) and let n denote the current sanple nunber.

If the natural logarithms of the measurenments in the series are

X1, Xo..., X;and L is the natural logarithmof the limt value for the
pol lutant, then define:
d, = X - L
- 14
dn:_adi
N
and

V;=

Sl

a(d - d)

Table 1/2 shows val ues of the pass (A,) and fai
nunber s agai nst current sanple nunber.

(B, ) decision
The test statistic is the

ratio d./V, and shall be used to determi ne whether the series has
passed or failed as follows:
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For meEn£m
dn
(i) Pass the series if —£An
Vn
d
(ii) Fail the series if —13B,
Vi
(iii) Take another neasurenent if An<—n<Bn
n
Table 1/2
M ni mum sanple size = 3
Sanmpl e size Pass decision threshold Fai|l decision threshold
(n) (An) (Bn)
3 - 0. 80381 16. 64743
4 -0. 76339 7.68627
5 -0.72982 4.67136
6 -0. 69962 3. 25573
7 -0.67129 2.45431
8 - 0. 64406 1. 94369
9 -0.61750 1.59105
10 -0. 59135 1.33295
11 -0. 56542 1.13566
12 - 0. 53960 0. 97970
13 -0.51379 0. 85307
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Sampl e size Pass deci sion threshold Fai|l decision threshold

(n) (An) (Bn)

14 -0.48791 0. 74801
15 -0.46191 0. 65928
16 -0.43573 0. 58321
17 -0.40933 0.51718
18 -0. 38266 0. 45922
19 -0. 35570 0.40788
20 - 0. 32840 0. 36203
21 -0.30072 0. 32078
22 -0. 27263 0.28343
23 -0. 24410 0. 24943
24 - 0. 21509 0.21831
25 - 0. 18557 0. 18970
26 - 0. 15550 0.16328

-0.12483
27 0.13880
28 -0. 09354 0.11603
29 -0. 06159 0. 09480
30 -0.02892 0.07493
31 0. 00449 0. 05629
32 0. 03876 0. 03876
6. Remar ks

The follow ng recursive formulae are useful for conputing successive val ues of
the test statistic:



— 19—
dn = al _gdn—l
ng
2_ & 1
Vn_g ] nb
(n = 2,3,
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Appendi x 3

I N- SERVI CE CONFORM TY CHECK

I NTRODUCT! ON

This appendi x sets out the criteria referred to in paragraph 8.2.7.
of this Regul ation regarding the selection of vehicles for testing
and the procedures for the in-service conformty control

SELECTI ON CRI TERI A

The criteria for acceptance of a selected vehicle are defined in
paragraphs 2.1. to 2.8 of this appendix. Information is collected
by vehicle exam nation and an interview with the owner/driver

The vehicle shall belong to a vehicle type that is type approved
under this Regul ation and covered by a certificate of conformty in
accordance with the 1958 Agreement. It shall be registered and used
in a country of the Contracting Parties.

The vehicle shall have been in service for at |east 15,000 km or
6 nonths, whichever is the later, and for no nore than 80,000 km or
5 years, whichever is the sooner

There shall be a maintenance record to show that the vehicle has
been properly maintained, e.g. has been serviced in accordance with
t he manufacturer's reconmendati ons.

The vehicle shall exhibit no indications of abuse (e.g. racing,
over | oadi ng, msfuelling, or other msuse), or other factors (e.qg.
tanpering) that could affect em ssion performance. In the case of
vehicles fitted with an OBD system the fault code and m | eage
information stored in the conputer is taken into account. A vehicle
shal |l not be selected for testing if the information stored in the
conmput er shows that the vehicle has operated after a fault code was
stored and a relatively pronpt repair was not carried out.

There shall have been no unauthorised major repair to the engine or
maj or repair of the vehicle.

The | ead content and sul phur content of a fuel sanple fromthe
vehicle tank shall neet applicable standards and there shall be no
evi dence of m sfuelling. Checks may be done in the exhaust, etc.

There shall be no indication of any problemthat m ght jeopardise
the safety of |aboratory personnel

Al'l anti-pollution system conmponents on the vehicle shall be in
conformty with the applicable type approval
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DI AGNOCSI S AND MAI NTENANCE

Di agnosi s and any normal mmi ntenance necessary shall be perfornmed on
vehi cl es accepted for testing, prior to neasuring exhaust emni ssions,
in accordance with the procedure laid down in paragraphs 3.1. to

3. 7. bel ow

The follow ng checks shall be carried out: checks on air filter, al
drive belts, all fluid levels, radiator cap, all vacuum hoses and
electrical wiring related to the anti-pollution systemfor
integrity; checks on ignition, fuel netering and anti-pollution
devi ce conponents for nal adj ustments and/or tanpering. Al

di screpanci es shall be recorded.

The OBD system shall be checked for proper functioning. Any

mal function indications in the OBD nenory shall be recorded and the
requisite repairs shall be carried out. If the OBD mal function

i ndi cator registers a malfunction during a preconditioning cycle,
the fault may be identified and repaired. The test may be re-run and
the results of that repaired vehicle used.

The ignition systemshall be checked and defective conponents
repl aced, for exanple spark plugs, cables, etc.

The conpression shall be checked. If the result is unsatisfactory
the vehicle is rejected.

The engi ne paraneters shall be checked to the manufacturer's
specifications and adjusted if necessary.

If the vehicle is within 800 km of a schedul ed mai nt enance service,
that service shall be performed according to the manufacturer's
instructions. Regardl ess of odoneter reading, the oil and air filter
may be changed at the request of the manufacturer.

Upon acceptance of the vehicle, the fuel shall be replaced with
appropriate em ssion test reference fuel, unless the manufacturer
accepts the use of market fuel

I N- SERVI CE TESTI NG

When a check on vehicles is deemed necessary, em ssion tests in
accordance with annex 4 to this Regulation are performed on pre-
conditioned vehicles selected in accordance with the requirenents of
paragraphs 2. and 3. of this appendi x.

Vehi cl es equi pped with an OBD system may be checked for proper in-
service functionality of the malfunction indication, etc., in
relation to levels of emi ssions (e.g. the malfunction indication
limts defined in annex 11 to this Regulation) for the type approved
speci fications.
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6. 3.

6. 4.

6. 5.

The OBD system may be checked, for exanple, for |evels of em ssions
above the applicable limt values with no mal function indication
systemati c erroneous activation of the malfunction indication and
identified faulty or deteriorated conponents in the OBD system

If a conmponent or system operates in a manner not covered by the
particulars in the type approval certificate and/or information
package for such vehicle types and such deviation has not been

aut hori sed under the 1958 Agreenment, with no mal function indication
by the OBD, the conponent or system shall not be replaced prior to
em ssion testing, unless it is determ ned that the conponent or
system has been tanpered with or abused in such a manner that the
OBD does not detect the resulting mal function.

EVALUATI ON OF RESULTS

The test results are subnmitted to the evaluation procedure in
accordance with appendi x 4.

Test results shall not be multiplied by deterioration factors.
PLAN OF REMEDI AL MEASURES

VWhen the type approval authority is certain that a vehicle type is
not in conformty with the requirenents of these provisions, it

shal | request the manufacturer to submit a plan of renedial measures
to remedy the non-conpliance.

The plan of renedial nmeasures shall be filed with the type approva
authority not |ater than 60 working days fromthe date of the
notification referred to in paragraph 6.1. above. The type approva
authority shall within 30 working days declare its approval or

di sapproval of the plan of renmedial measures. However, where the
manuf acturer can denonstrate, to the satisfaction of the conpetent
type approval authority, that further tine is required to

i nvestigate the non-conpliance in order to submt a plan of renedial
nmeasures, an extension is granted.

The renedi al nmeasures shall apply to all vehicles likely to be
affected by the same defect. The need to amend the type approva
docunents shall be assessed.

The manufacturer shall provide a copy of all communications rel ated
to the plan of renedial neasures, and shall also maintain a record
of the recall canpaign, and supply regular status reports to the
type approval authority.

The plan of renedial nmeasures shall include the requirenents
specified in paragraphs 6.5.1. to 6.5.11. The manufacturer shal
assign a unique identifying name or number to the plan of renedial
nmeasur es.



. 10.

.11,

TRANS/ WP. 29/ 741
page 49

A description of each vehicle type included in the plan of renedial
nmeasur es.

A description of the specific nodifications, alterations, repairs,
corrections, adjustments, or other changes to be nmade to bring the
vehicles into conformty including a brief summary of the data and
techni cal studies which support the manufacturer's decision as to
the particular measures to be taken to correct the non-conformty.

A description of the method by which the manufacturer infornms the
vehi cl e owners.

A description of the proper mmintenance or use, if any, which the
manuf acturer stipulates as a condition of eligibility for repair
under the plan of renedial neasures, and an expl anation of the
manuf acturer's reasons for inposing any such condition. No

mai nt enance or use conditions may be inposed unless it is
denonstrably related to the non-conformity and the renedial
nmeasures.

A description of the procedure to be followed by vehicle owners to
obtain correction of the non-conformty. This shall include a date
after which the renedi al nmeasures may be taken, the estimted tine
for the workshop to performthe repairs and where they can be done.
The repair shall be done expediently, within a reasonable tinme after
delivery of the vehicle.

A copy of the information transmtted to the vehicle owner.

A brief description of the system which the manufacturer uses to
assure an adequate supply of conmponent or systens for fulfilling the
remedi al action. It shall be indicated when there will be an
adequat e supply of conponents or systems to initiate the campaign.

A copy of all instructions to be sent to those persons who are to
performthe repair.

A description of the inpact of the proposed renedi al neasures on the
em ssions, fuel consunption, derivability, and safety of each
vehicle type, covered by the plan of renedial nmeasures with data,
techni cal studies, etc. which support these concl usions.

Any other information, reports or data the type approval authority
may reasonably determne is necessary to evaluate the plan of
remedi al measur es.

VWhere the plan of renmedial neasures includes a recall, a description
of the nethod for recording the repair shall be submitted to the
type approval authority. If a label is used, an exanple of it shal
be submtted
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6. 6.

6. 8.

The manufacturer may be required to conduct reasonably designed and
necessary tests on conmponents and vehicles incorporating a proposed
change, repair, or nodification to denmonstrate the effectiveness of
t he change, repair, or nodification

The manufacturer is responsible for keeping a record of every
vehicle recall ed and repaired and the workshop which performed the
repair. The type approval authority shall have access to the record
on request for a period of 5 years fromthe inplenentation of the
pl an of renedial neasures.

The repair and/or nodification or addition of new equi pnment shall be
recorded in a certificate supplied by the manufacturer to the
vehi cl e owner.
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Appendi x 4

STATI STI CAL PROCEDURE FOR | N- SERVI CE CONFORM TY TESTI NG

Thi s appendi x describes the procedure to be used to verify the in-
service conformty requirements for the Type | test.

Two different procedures are to be foll owed:

(i) One dealing with vehicles identified in the sanple, due to an
enm ssion-rel ated defect, causing outliers in the results
(paragraph 3. bel ow).

(ii) The other deals with the total sanple (paragraph 4. bel ow).
PROCEDURE TO BE FOLLOWED W TH OUTLYI NG EM TTERS I N THE SAMPLE

A vehicle is said to be an outlying enmitter, when for any regul ated
component the limt value as shown in paragraph 5.3.1.4. of this
Regul ation is exceeded significantly.

Wth a mninmumsanple size of 3, and a maxi num sanpl e size as
determ ned by the procedure of paragraph 4. below, the sanple is
scanned for the occurrence of outlying emtters.

When an outlying emtter is found, the cause of the excess em ssion
shal | be determ ned.

VWen nmore than one vehicle is found to be an outlying emtter, due
to the same cause, the sanple is regarded as having failed.

When only one outlying emtter has been found, or when nore than one
outlying emtter is found, but due to different causes, the sanple
is increased by one vehicle, unless the maxi num sanple size has

al ready been reached.

When in the increased sanple nore than one vehicle is found to be an
outlying emtter, due to the same cause, the sanple is regarded as
having fail ed.

VWhen in the maxi num sanpl e size not nore than one outlying emtter
is found, where the excess em ssion is due to the sane cause, the
sanple is regarded as having passed with regard to the requirenents
of paragraph 3. of this appendi x.

VWhenever a sanple is increased due to the requirenents of
paragraph 3.5., the statistical procedure of paragraph 4. belowis
applied to the increased sanple.

PROCEDURE TO BE FOLLOWED W THOUT SEPARATE EVALUATI ON OF OQUTLYI NG
EM TTERS | N THE SAMPLE
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Wth a mninmm sanple size of three the sanpling procedure is set so
that the probability of a batch passing a test with 40 per cent of
the production defective is 0.95 (producer's risk = 5 per cent)
while the probability of a batch being accepted with 75 per cent of
t he production defective is 0.15 (consunmer's risk = 15 per cent).

For each of the pollutants given in the table of paragraph 5.3.1.4.
of this Regulation, the follow ng procedure is used (see Figure 4/1
bel ow) .

wher e:

L = thelimt value for the pollutant,

X; = the value of the neasurenent for the i-th vehicle of the
sanpl e,

n = the current sanpl e nunber.

The test statistic quantifying the nunber of non-conformng

vehicles, i.e. x; > L, is conputed for the sanple.
Then:
(i) If the test statistic does not exceed the pass decision nunber

for the sanple size given in the follow ng table, a pass
decision is reached for the pollutant,

(ii) If the test statistic equals or exceeds the fail decision
nunber for the sanple size given in the following table, a
fail decision is reached for the pollutant,

(iii) O herwise, an additional vehicle is tested and the procedure
is applied to the sanple with one extra unit.

In the followi ng table the pass and fail decision nunbers are
conmputed in accordance with the International Standard
| SO 8422: 1991

A sanple is regarded as having passed the test when it has passed
both the requirements of paragraphs 3. and 4. of this appendix.
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Table 4/1

TABLE FOR ACCEPTANCE/ REJECTI ON SAMPLI NG PLAN BY ATTRI BUTES

Cumul ative sanple size (n) Pass deci si on number Fai | deci si on nunber
3 0 -
4 1 -
5 1 5
6 2 6
7 2 6
8 3 7
9 4 8
10 4 8
11 5 9
12 5 9
13 6 10
14 6 11
15 7 11
16 8 12
17 8 12
18 9 13
19 9 13
20 11 12
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Figure 4/1
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Annex 1

ENG NE AND VEHI CLE CHARACTERI STI CS

The follow ng information, when applicable, shall be supplied in triplicate.

If there are drawi ngs, they shall be to an appropriate scale and show

sufficient
format.

detail; they shall be presented in A4 format or folded to that
In the case of mcroprocessor-controlled functions, appropriate

operating information shall be supplied.

1

1

CGENERAL

Make (nanme of undertaking):

Type and commerci al description (nmention any variants):
Means of identification of type, if marked on the vehicle:
Location of that mark

Cat egory of vehicle:

Name and address of manufacturer

Name and address of manufacturer’s authorized representative
where appropri ate:

ENERAL CONSTRUCTI ON CHARACTERI STI CS OF THE VEHI CLE
Phot ogr aphs and/or draw ngs of a representative vehicle:
Power ed axl es (nunber, position, interconnection):

MASSES (kil ograns) (refer to drawi ng where applicable)

Mass of the vehicle with bodywork in running order, or mass of
the chassis with cab if the nmanufacturer does not fit the

bodywor k (including coolant, oils, fuel, tools, spare wheel
and driver):

Techni cally perm ssible maxi mum | aden nmass as stated by the
manuf act ur er: .
DESCRI PTI ON OF ENG NE

Manuf act urer:
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4.1.1. Manuf acturer’s engi ne code (as marked on the engine, or other
means of identification):

4.2. I nternal combustion engine

4.2.1. Speci fic engine information:

4.2.1.1. Wor ki ng principle: positive-ignition/conpression-ignition,
four-stroke/two-stroke 1/

4.2.1.2. Nunber, arrangenent and firing order of cylinders:

4.2.1.2.1. Bore: 3/ . . . . . . . L e mm

4.2.1.2.2. Stroke: 3/ . . . . . . oL L L Lo mm

4.2.1.3. Engi ne capacity: 4/ . . . . . . . . . . . L e

4.2.1.4. Vol umetric conpression ratio: 2/

4.2.1.5. Drawi ngs of combusti on chanber and piston crown:

4.2.1.6. Nor mal engine idling speed: 2/

4.2.1.7. Hi gh idl e engine speed: 2/

4.2.1.8. Car bon nonoxi de content by volunme in the exhaust gas with the
engine idling (according to the manufacturer's
specifications) 2/ Co- . - . . . . . . . . . . . . per cent

4.2.1.9. Maxi mum net power: .............. kwat . . . . . . . nin "1

4.2.2. Fuel : di esel / petrol/LPGE NG

4.2. 3. Research octane nunber (RON):

4.2.4. Fuel feed

4.2.4.1. By carburettor(s): yes/no 1/

4.2.4.1.1. Make(s) :

4.2.4.1.2. Type(s):

4.2.4.1.3. Nunber fitted:

4.2.4.1.4. Adj ust nents: 2/

4.2.4.1.4.1. Jets:

4.2.4.1.4.2. Venturis:

4.2.4.1.4.3. Fl oat - chanber | evel:
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Mass of fl oat:

Fl oat needl e:

Cold start system manual /automatic 1/

Operating principle:

Operating limts/settings: 1/ 2/

By fuel injection (conpression-ignition only): yes/no 1/

System descri pti on:

Wor ki ng principle: direct-injection/pre-chanber/swrl
chanber 1/

I njection punp

Make(s):

Type(s):

Maxi mum fuel delivery: 1/ 2/ ............. nn?/stroke or cycle
at a punmp speed of: 1/ 2/ ............ mn.”~ or characteristic
di agram .

Injection timng: 2/

I njecti on advance curve: 2/

Cal i brati on procedure: test bench/engine 1/
Gover nor

Type:

Cut - of f point:

Cut - of f point under [ oad: Ce e e e min 1

Cut-off point without load: . . . . . . . . . . ... nint
. . .o-1

Idling speed: C e e mn

I njector(s):

Make(s):

Type(s):

Openi ng pressure: 2/ ..... kPa or characteristic diagram
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Cold start system
Make(s):

Type(s):

Descri ption:

Auxiliary starting aid
Make(s):

Type(s):

Descri ption:

By fuel
System descri ption:

Wor ki ng principle:
i njection/other (specify)

Control
Fuel

unit - type (or No.): )
regul ator - type: )
Air-flow sensor - type: )
Fuel distributor - type: )
Pressure regul ator - type: )
M cro-switch - type: )
Idl e adjusting screw - type: )
Throttl e housing - type: )
Water tenperature sensor - type: )
Air tenperature sensor - type: )
Air tenperature switch - type: )

El ectromagnetic interference protection

drawi ng: 1/

Make(s):

Type(s):

I nj ectors:
or characteristic diagram

Openi ng pressure: 1/ 2/

I njection timng:
Cold start system

Operating principle(s):

injection (positive-ignition only):

yes/ no 1/

i ntake manifold (single/nulti-point)/direct

information to be given
in the case of continuous
i njection;

in the case of other
systens, equival ent
details

Descri pti on and/ or

kPa
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Operating limts/settings: 1/ 2/

Feed punp
Pressure: 1/ 2/
Ignition
Make(s):
Type(s):

Wor ki ng principle:

kPa or characteristic diagram

I gnition advance curve: 2/
Static ignition timng: 2/........ degrees before TDC
Cont act - poi nt gap: 2/
Dwel | -angl e: 2/

Spar k pl ugs

Make:

Type:

Spark plug gap setting:

I gnition coi

Make:

Type:

I gnition condenser

Make:

Type:

Cooling system liquid/air 1/
I nt ake system

Pressure charger: yes/no 1/

Make(s):

Type(s):
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4.2.7.1.3.

0

. 2.

4.2.10.

Description of the system (maxi mum charge pressure:

wast e- gat e)

Inter-cooler: yes/no 1/

Description and draw ngs of

etc.):

I nt ake mani fol d description (drawi ngs and/ or phot ographs):

Air filter, draw ngs:

Make(s):

Type(s):

I nt ake sil encer, draw ngs:

Make(s):

Type(s):

Exhaust system

kPa,

inlet pipes and their accessories
(pl enum chanber, heating device, additional air intakes,

Description and drawi ngs of the exhaust system

Val ve timng or equival ent data:

Maxi mum i ft of val ves,

angl es of opening and cl osing, or

timng details of alternative distribution systens, in
relation to dead centres

Ref erence and/or setting ranges: 1/ 2/

Lubri cant used:

Make:

Type:

Measures taken against air

pol | uti on:

Device for recycling crankcase gases (description and

drawi ngs):

Addi tional pollution control devices (if any,

covered by anot her

headi ng:

and i f not

or

or
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4.2.11.2. 1. Catal ytic converter: yes/no 1/
4.2.11.2.1.1. Nunmber of catalytic converters and el ements:
4.2.11.2.1. 2. Di mrensi ons and shape of the catal ytic converter(s)
(volume,...):
4.2.11.2.1.3. Type of catalytic action:
4.2.11.2.1. 4. Total charge of precious netal:
4.2.11.2.1.5. Rel ati ve concentration
4.2.11.2.1.6. Substrate (structure and material):
4.2.11.2.1.7. Cell density:
4.2.11.2.1.8. Type of casing for catalytic converter(s):
4.2.11.2.1.9. Positioning of the catalytic converter(s) (place and reference
di stances in the exhaust system: Coe Coe e
4.2.11.2.1.10. Oxygen sensor: type
4.2.11.2.1.10.1. Location of oxygen sensor
4.2.11.2.1.10.2. Control range of oxygen sensor: 2/
4.2.11.2.2. Air injection: yes/no 1/
4.2.11.2.2.1. Type (pulse air, air punp,...):
4.2.11.2.3. Exhaust gas recirculation (EGR): yes/no 1/
4.2.11.2.3.1. Characteristics (flow,..):
4.2.11.2. 4. Evaporati ve emi ssion control system Conplete detail ed

description of the devices and their state of tune:

Drawi ng of the evaporative control system
Drawi ng of the carbon canister

Drawi ng of the fuel tank with indication of capacity and
mat eri al

4.2.11.2.5. Particul ate trap: yes/no 1/

4.2.11.2.5.1. Di nensi ons and shape of the particulate trap (capacity):



TRANS/ WP, 29/ 741

page 62
4.2.11.2.5.2. Type of particulate trap and design
4.2.11.2.5.3. Location of the particulate trap (reference distances in
t he exhaust system):
4.2.11.2.5. 4. Regeneration system net hod. Description and draw ng:
4.2.11.2.6. O her systens (description and working principle):
4.2.11.2.7. On- boar d-di agnostic (OBD) system
4.2.11.2.7.1. Witten description and/or draw ng of the mal function
i ndicator (M):
4.2.11.2.7.2. Li st and purpose of all conponents nonitored by the OBD
system C e e e
4.2.11.2.7.3. Witten description (general working principles) for
4.2.11.2.7.3.1. Positive-ignition engines

4.2.11.2.7.3.1.1. Cat al yst nonitoring

4.2.11.2.7.3.1. 2. M sfire detection

4.2.11.2.7.3.1.3. Oxygen sensor nonitoring:

4.2.11.2.7.3.1.4. O her conponents nmonitored by the OBD system
4.2.11.2.7.3. 2. Conpr essi on-ignition engines
4.2.11.2.7.3.2.1. Cat al yst nonitoring:

4.2.11.2.7.3.2.2. Particulate trap nonitoring

4.2.11.2.7.3.2.3. El ectronic fuelling system nonitoring

4.2.11.2.7.3.2. 4. O her conponents nonitored by the OBD system

4.2.11.2.7.4. Criteria for M activation (fixed nunmber of driving cycles
or statistical nethod): e e e e

4.2.11.2.7.5. Li st of all OBD output codes and formats used (with
expl anati on of each): Coe e
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LPG fuelling system yes/no 1/

Approval nunber::

El ectroni ¢ engi ne managenent control unit for LPG fuelling

Make(s):

Type(s):

Em ssion-rel ated adj ustnent possibilities:

Further docunentation:

Description of the safeguarding of the catalyst at sw tch-
over frompetrol to LPG or back

System | ayout (el ectrical connections, vacuum connections,
conpensati on hoses, etc.):

Drawi ng of the synbol :

NG fuelling system yes/no 1/

Approval nunber:

El ectroni ¢ engi ne managenent control unit for LPG fuelling
Make(s):

Type(s):

Em ssion-rel ated adj ustnent possibilities:

Further docunentation:

Description of the safeguarding of the catalyst at sw tch-
over frompetrol to LPG or back

System | ayout (el ectrical connections, vacuum connections,
conpensati on hoses, etc.):

Drawi ng of the synbol :
TRANSM SSI ON

Clutch (type):
Maxi mum t or que conver sion:

CGear box:
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5.2.1. Type:
5.2. 2. Location relative to the engine:
5.2.3. Met hod of control
5. 3. Gear ratios
I ndex Gearbox ratios Final drive ratios Total ratios
Maxi mum for CVT (*)
1
2
3
4, 5, others
M ni mum for CVT (*)
Reverse
(*) CVT - Continuously variable transm ssion
6. SUSPENSI ON
6.1. Tyres and wheel s
6.1.1. Tyre/ wheel conbination(s) (for tyres indicate size
desi gnation, mninmm | oad-capacity index, mninmm speed
category synbol; for wheels, indicate rimsize(s) and off-
set(s):
6.1.1.1. Axl es
6.1.1.1.1. Axl e 1:
6.1.1.1.2. Axl e 2:
6.1.1.1.3. Axl e 3:
6.1.1.1.4. Axl e 4: etc
6.1.2. Upper and lower limt of rolling circunference:
6.1.2.1. Axl es
6.1.2.1.1. Axl e 1:
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6.1.2.1. 2. Axl e 2:
6.1.2.1. 3. Axl e 3:
6.1.2.1. 4. Axle 4: . . . . . . . . . . . . . . . . . . . . . . . etc.
6.1. 3. Tyre pressure(s) as recomended by the manufacturer: . kPa
7. BODYWORK
7.1 Seat s:
7.1.1. Nunber of seats:

Stri ke out what does not apply.

2/ Speci fy the tol erance.

3/ This value shall be rounded-off to the nearest tenth of a
mllimetre.

4/ This value shall be calculated with 6 = 3.1416 and rounded-off to

t he nearest cn?f.
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concer ni ng:

Annex 2
COVMUNI CATI ON
(maxi mum format: A4 (210 x 297 mm)

i ssued by: Nanme of adm nistration:

2/ APPROVAL GRANTED

APPROVAL EXTENDED

APPROVAL REFUSED

APPROVAL W THDRAVWN

PRODUCTI ON DEFI NI TELY DI SCONTI NUED

of a vehicle type with regard to the em ssion of gaseous pollutants by the
engi ne pursuant to Regul ation No. 83

Approval No.

1

2.

10.

........... Ext ensi on No.
Category of the vehicle type (ML, N1, etc.):

Engi ne fuel requirements: petrol/diesel/LPG CNG 2/
Trade name or mark of the vehicle:

Vehicle type: ... ... ... .. ... ..... Engi ne type
Manuf acturer’s nanme and address:

I f applicable, nanme and address of manufacturer's representative:

Unl aden mass of the vehicle:

Ref erence mass of the vehicle:
Maxi mum mass of the vehicle:

Number of seats (including the driver):

Transni ssi on



TRANS/ WP, 29/ 741

page 67
10. 1. Manual or automatic or continuously variable transm ssion: 2/ 3/
10. 2. Nurmber of gear ratios:
10. 3. Transm ssion ratio of gearbox: 2/

First gear N V:

Second gear N V:

Third gear NV:

Fourth gear N V:

Fifth gear N V:

Final drive ratio: .

Range of tyre sizes: . . . . . . . . . . . . . . L.
Rol I'ing circunference of tyres used for the Type | test:
Wheel drive: front, rear, 4 x 4: 2/

11. Vehicle submitted for test on:

12. Techni cal service conducting approval tests:
13. Date of report issued by that service:

14. Nurmber of report issued by that service:

15. Approval granted/refused/ extended/ withdrawn: 2/
16. Test results:

16. 1. Test Type |I:

(1) For conpression-ignition engined vehicles only.

16.1. 1. In the case of vehicles fuelled with LPG or NG
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16.1.1.1. Repeat the table for all reference gases of LPG or NG showing if
results are neasured or calculated. 1In the case of vehicles
designed to run either on petrol or on LPG or NG repeat for
petrol and all reference gases of LPG or NG

16.1.1. 2. Approval nunber of the parent vehicle, if the vehicle is a nmenber
of a famly:

16.1.1. 3. Ratios “r” of em ssion results for the famly in the case of
gaseous fuels for each pollutant:

16. 2. Test Type I1: 2/
CO ... per cent at idling speed: . . . . . . mn.-1
(rmeasured at the exhaust).

16. 3. Test Type I111: 2/

16. 4. Test Type IV: 2/ . . . . . . . . . . . . . . . . . .. .. gltest

16. 5. Test Type V: Durability

16.5. 1. Type of durability test: 80,000 km not applicable: 2/

16.5. 2. Deterioration factors (DF): cal cul ated/fixed 2/
Specify the val ues:

16. 6. Test Type VI: 2/

CO(g/ km) HC( g/ km)
Measured val ue

16. 7. OBD t est

16. 7. 1. Witten description and/or drawi ng of the nmal function indicator
(M): .

16.7. 2. Li st and function of all conponents nonitored by the OBD system

16. 7. 3. Witten description (general working principles) for:

16. 7. 3. 1. M sfire detection:

16.7.3.2 Cat al yst monitoring :

16.7.3. 3. Oxygen sensor monitoring :



16.7. 3. 4.

16.7.3.5.

16. 7. 3. 6.

16.7.3.7.

16. 7. 4.

O her

Particulate trap nonitoring:

El ectronic fuelling system actuator

O her

Criteria for
statistical

16.

17.

Li st of al

each):

Em ssions data required for

met hod) :

M activation (fixed nunber
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conponents nonitored by the OBD system

nmoni toring :

conmponents nonitored by the OBD system:

roadwor t hi ness testing

of driving cycles or

OBD out put codes and formats used (w th explanation of

Test CO val ue Lambda (1) Engi ne speed Engi ne oi
(per cent vol.) (mn - tenperature
(°0O
Low idle test N A

High idle test

18.

19.

20.

21.

(1) Lanbda formul a:

Position of approval

Pl ace:

Dat e:

Si ghat ur e:

see paragraph 5.3.7.3.

mar k on vehi cl e:

of this Regul ation
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1/ Di sti ngui shing nunber of the country which has

grant ed/ ext ended/ ref used/ wi t hdrawn the approval (see approva
provisions in the Regul ation).

Stri ke out what does not apply.

In the case of vehicles equipped with automatic-shift gearboxes, give
all pertinent technical data.

I I
~ ~
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Annex 3
ARRANGEMENTS OF THE APPROVAL MARK
Approval B (Row A) 1/ - Vehicles approved to the enmission |evels of gaseous

pol lutants required for feeding the engine with petrol (unleaded) or with
unl eaded petrol and either LPG or NG

Y é}QE:EB
a%;L(Ell 8 83RI - 052439

a = 8mm m n.

The above approval mark affixed to a vehicle in conformty w th paragraph 4.
of this Regul ation shows that the vehicle type concerned has been approved in
the United Kingdom (E11), pursuant to Regul ation No. 83 under approval nunber
052439. This approval indicates that the approval was given in accordance
with the requirenents of Regulation No. 83 with the 05 series of amendnents

i ncorporated and satisfying the limts for the Type | test detailed in Row A
of the table in paragraph 5.3.1.4. of this Regulation

Approval B, (Row B) 1/ - Vehicles approved to the emnission |evels of gaseous
pollutants required for feeding the engine with petrol (unleaded) or with
ei ther unl eaded petrol or LPG or NG

Y N é}QE:EB
a%;L(Ell ¢ 83RIl - 052439

a = 8mm m n.

The above approval mark affixed to a vehicle in conformty wi th paragraph 4.
of this Regulation shows that the vehicle type concerned has been approved in
the United Kingdom (E11), pursuant to Regul ation No. 83 under approval nunber
052439. This approval indicates that the approval was given in accordance
with the requirements of Regulation No. 83 with the 05 series of anmendnents
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i ncorporated and satisfying the linmts for the Type | test detailed in Row B
of the table in paragraph 5.3.1.4. of this Regulation.

Approval C (Row A) 1/ - Vehicles approved to the enission | evels of gaseous
pollutants required for feeding the engine with diesel fuel

wp

g 5C
L<E11 ¢ 83RI- 052439

a = 8nmm ni n.

bl

1P

The above approval mark affixed to a vehicle in conformty wi th paragraph 4.
of this Regulation shows that the vehicle type concerned has been approved in
the United Kingdom (E11), pursuant to Regul ation No. 83 under approval nunber
052439. This approval indicates that the approval was given in accordance
with the requirements of Regulation No. 83 with the 05 series of anendnents

i ncorporated and satisfying the limts for the Type | test detailed in Row A
of the table in paragraph 5.3.1.4. of this Regulation.

Approval C (Row B) 1/ - Vehicles approved to the em ssion | evel s of gaseous
pollutants required for feeding the engine with diesel fuel

cop

¢ C

Z<E11 _

bl

1P
|‘

+ 83 RIl - 052439

The above approval mark affixed to a vehicle in conformty w th paragraph 4.
of this Regulation shows that the vehicle type concerned has been approved in
the United Kingdom (E11), pursuant to Regul ation No. 83 under approval nunber
052439. This approval indicates that the approval was given in accordance
with the requirenents of Regulation No. 83 with the 05 series of amendnents

i ncorporated and satisfying the linmts for the Type | test detailed in Row B
of the table in paragraph 5.3.1.4. of this Regulation
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Approval D, (Row A) 1/ - Vehicles approved to the emi ssion |evels of gaseous
pol lutants required for feeding the engine with LPG or NG

A é}@[:[)
a%;L(Ell ¢ 83RI - 052439

a = 8nm nin.

The above approval mark affixed to a vehicle in conformty with paragraph 4.
of this Regulation shows that the vehicle type concerned has been approved in
the United Kingdom (E11), pursuant to Regul ation No. 83 under approval nunber
052439. This approval indicates that the approval was given in accordance
with the requirements of Regulation No. 83 with the 05 series of anmendnents

i ncorporated and satisfying the limts for the Type | test detailed in Row A
of the table in paragraph 5.3.1.4. of this Regulation.

Approval D, (Row B) 1/ - Vehicles approved to the em ssion | evels of gaseous
pollutants required for feeding the engine with LPG or NG

a = 8mm m n.

N {;i[:[)
a%;L(Ell ¢ 83RIl - 052439

The above approval mark affixed to a vehicle in conformty with paragraph 4.
of this Regulation shows that the vehicle type concerned has been approved in
the United Kingdom (E11), pursuant to Regul ation No. 83 under approval nunber
052439. This approval indicates that the approval was given in accordance
with the requirements of Regulation No. 83 with the 05 series of amendnents

i ncorporated and satisfying the limts for the Type | test detailed in Row B
of the table in paragraph 5.3.1.4. of this Regul ation.
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See paras. 2.19. and 5.3.1.4. of this Regulation.

Annex 4
TYPE | TEST
(Verifying exhaust em ssions after a cold start)
I NTRODUCTI ON

Thi s annex describes the procedure for the Type |I test defined
in paragraph 5.3.1. of this Regulation. Wen the reference
fuel to be used is LPG or NG the provisions of annex 12 shal
apply additionally.

OPERATI NG CYCLE ON THE CHASSI S DYNAMOMETER
Description of the cycle

The operating cycle on the chassis dynanoneter shall be that
indicated in the appendix 1 to this annex.

General conditions under which the cycle is carried out

Prelimnary testing cycles should be carried out if necessary
to determ ne how best to actuate the accel erator and brake
controls so as to achieve a cycle approximating to the
theoretical cycle within the prescribed limts.

Use of the gearbox

I f the maxi num speed which can be attained in first gear is

bel ow 15 km' h, the second, third and fourth gears shall be used
for the urban cycle (Part One) and the second, third, fourth
and fifth gears for the extra-urban cycle (Part Two). The
second, third and fourth gears may al so be used for the urban
cycle (Part One) and the second, third, fourth and fifth gears
for the extra-urban cycle (Part Two) when the manufacturer's

i nstructions reconmend starting in second gear on |evel ground,
or when first gear is therein defined as a gear reserved for
cross-country driving, crawing or tow ng.

Vehi cl es which do not attain the acceleration and maxi num speed
val ues required in the operating cycle shall be operated with
the accelerator control fully depressed until they once again
reach the required operating curve. Deviations fromthe
operating cycle shall be recorded in the test report.

Vehi cl es equi pped with sem -automatic-shift gearboxes shall be
tested by using the gears normally enployed for driving, and
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the gear shift is used in accordance with the manufacturer's
i nstructions.

2.3.3. Vehi cl es equi pped with automatic-shift gearboxes shall be
tested with the highest gear ("Drive") engaged. The accel erator
shall be used in such a way as to obtain the steadi est
accel eration possible, enabling the various gears to be engaged
in the normal order. Furthernore, the gear-change points shown
in appendix 1 to this annex shall not apply; accel eration shal
continue throughout the period represented by the straight |ine
connecting the end of each period of idling with the beginning
of the next follow ng period of steady speed. The tol erances
gi ven in paragraph 2.4. below shall apply.

2.3.4. Vehi cl es equi pped with an overdrive which the driver can
actuate shall be tested with the overdrive out of action for
the urban cycle (Part One) and with the overdrive in action for
t he extra-urban cycle (Part Two).

2. 4. Tol er ances

2.4.1. A tolerance of £+ 2 kmih shall be all owed between the indicated
speed and the theoretical speed during accel eration, during
steady speed, and during decel erati on when the vehicle' s brakes
are used. |If the vehicle decelerates nore rapidly wthout the
use of the brakes, only the provisions of paragraph 6.5.3.
bel ow shal | apply. Speed tol erances greater than those
prescri bed shall be accepted during phase changes provi ded that
the tol erances are never exceeded for nore than 0.5 s on any
one occasi on.

2.4.2. The tine tol erances shall be + 1.0 s. The above tol erances
shal |l apply equally at the beginning and at the end of each
gear -changi ng period 1/ for the urban cycle (Part One) and for
the operations No. 3, 5 and 7 of the extra-urban cycle
(Part Two).

2.4.3. The speed and tine tol erances shall be conbined as indicated in
appendix 1 to this annex.

3. VEHI CLE AND FUEL
3. 1. Test vehicle
3.1.1. The vehicle shall be presented in good nechanical condition. It

shall have been run-in and driven at |east 3,000 km before the
test.

1/ It should be noted that the time of two seconds allowed includes
the tine for changing gear and, if necessary, a certain amount of latitude to
catch up with the cycle.
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The exhaust device shall not exhibit any leak likely to reduce
the quantity of gas collected, which quantity shall be that
energi ng fromthe engine.

The tightness of the intake system may be checked to ensure
that carburation is not affected by an accidental intake of
air.

The settings of the engine and of the vehicle's controls shal
be those prescribed by the manufacturer. This requirenent also
applies, in particular, to the settings for idling (rotation
speed and carbon nonoxi de content of the exhaust gases), for
the cold start device and for the exhaust gas cleaning system

The vehicle to be tested, or an equivalent vehicle, shall be
fitted, if necessary, with a device to permt the neasurenent
of the characteristic paraneters necessary for chassis
dynanometer setting, in conformty with paragraph 4.1.1. of
thi s annex.

The technical service responsible for the tests may verify that
the vehicle's performance conforns to that stated by the

manuf acturer, that it can be used for normal driving and, nore
particularly, that it is capable of starting when cold and when
hot .

Fuel

The appropriate reference fuel as defined in annex 10 to this
Regul ation shall be used for testing.

Vehicles that are fuelled either with petrol or with LPG or NG
shal |l be tested according to annex 12 with the appropriate
reference fuel (s) as defined in annex 10a.

TEST EQUI PMENT

Chassi s dynanmonet er

The dynanoneter shall be capable of sinmulating road |oad within
one of the follow ng classifications:

dynanonmeter with fixed | oad curve, i.e. a dynanometer whose
physi cal characteristics provide a fixed | oad curve shape,

dynarmormeter with adjustable |oad curve, i.e. a dynanoneter wth
at least two road | oad paranmeters that can be adjusted to shape
the | oad curve

The setting of the dynanoneter shall not be affected by the
| apse of tine. It shall not produce any vibrations perceptible
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to the vehicle and likely to inpair the vehicle's normal
oper ati ons.

It shall be equipped with neans to sinulate inertia and | oad.
These sinmulators are connected to the front roller in the case
of a two-roller dynanoneter.

Accur acy

It shall be possible to neasure and read the indicated |load to
an accuracy of * 5 per cent.

In the case of a dynanoneter with a fixed |oad curve, the
accuracy of the |load setting at 80 knmh shall be + 5 per cent.
In the case of a dynanonmeter with adjustable |oad curve, the
accuracy of matching dynanmonmeter |load to road |oad shall be

+ 5 per cent at 120, 100, 80, 60, and 40 kmh and * 10 per cent
at 20 km'h. Below this, dynanoneter absorption shall be
positive.

The total inertia of the rotating parts (including the
simul ated inertia where applicable) shall be known and shall be
within £ 20 kg of the inertia class for the test.

The speed of the vehicle shall be measured by the speed of
rotation of the roller (the front roller in the case of a two-
roller dynanmoneter). It shall be neasured with an accuracy of
+ 1 kmh at speeds above 10 knl h.

The di stance actually driven by the vehicle shall be neasured
by the novement of rotation of the roller (the front roller in
the case of a two-roller dynanmoneter).

Load and inertia setting

Dynamoneter with fixed |oad curve: the |oad sinulator shall be
adj usted to absorb the power exerted on the driving wheels at a
st eady speed of 80 km h and the absorbed power at 50 km h shal
be noted. The means by which this |load is determ ned and set
are described in appendix 3 to this annex.

Dynamonmeter with adjustable |oad curve: the |oad sinulator
shal |l be adjusted in order to absorb the power exerted on the
driving wheels at steady speeds of 120, 100, 80, 60 and 40 and
20 km h. The means by which these | oads are deternm ned and set
are described in appendix 3 to this annex.

Inertia

Dynamoneters with electric inertia sinulation shall be
denonstrated to be equivalent to nechanical inertia systens.
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The nmeans by which equival ence is established are described in
appendix 4 to this annex.

Exhaust gas-sanmpling system

The exhaust gas sanpling systemshall be able to nmeasure the
actual quantities of pollutants emitted in the exhaust gases to
be nmeasured. The systemthat shall be used is the constant

vol ume sampler (CVS) system This requires that the vehicle
exhaust be continuously diluted with ambient air under
controlled conditions. In the constant vol une sanpler concept
of measuring mass em ssions, two conditions shall be satisfied,
the total volunme of the m xture of exhaust and dilution air
shal | be neasured and a continuously proportional sanple of the
vol unme shall be collected for analysis. The quantities of

pol lutants are determned fromthe sanple concentrations,
corrected for the pollutant content of the anmbient air and the
totalised flow over the test period.

The particul ate pollutant em ssion level is determ ned by using
suitable filters to collect the particulates froma
proportional part flow throughout the test and determ ning the
quantity thereof gravinmetrically in accordance wth

par agraph 4.3.1.1.

The flow through the system shall be sufficient to elimnate
wat er condensation at all conditions which may occur during a
test, as defined in appendix 5 to this annex.

Appendi x 5 gives exanples of three types of constant vol ume
sanpl er system which satisfy the requirenments of this annex.

The gas and air mxture shall be honbgeneous at point S2 of the
sanpl i ng probe

The probe shall extract a true sanple of the diluted exhaust
gases.

The system shall be free of gas |eaks. The design and materials
shall be such that the system does not influence the poll utant
concentration in the diluted exhaust gas. Should any conponent
(heat exchanger, blower, etc.) change the concentration of any
pol lutant gas in the diluted gas, the sanmpling for that

pol lutant shall be carried out before that conponent if the
probl em cannot be corrected.

If the vehicle being tested is equi pped with an exhaust pipe
conprising several branches, the connecting tubes shall be
connected as near as possible to the vehicle w thout adversely
affecting his operation.
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4.2.8. Static pressure variations at the exhaust(s) of the vehicle
shall remain within £ 1.25 kPa of the static pressure
vari ati ons measured during the dynanoneter driving cycle and
with no connection to the exhaust(s). Sanpling systens capabl e
of maintaining the static pressure to within = 0.25 kPa are
used if a witten request froma manufacturer to the
adm ni stration granting the approval substantiates the need for
the cl oser tol erance. The back-pressure shall be neasured in
t he exhaust pipe as near as possible to its end or in an
ext ensi on having the same di aneter.

4.2.9. The various valves used to direct the exhaust gases shall be of
a qui ck-adjustnment, quick-acting type.

4.2.10. The gas sanples are collected in sanple bags of adequate
capacity. These bags shall be made of such materials as wll
not change the pollutant gas by nore than + 2 per cent after
20 m nutes of storage.

4. 3. Anal ytical equi pnent
4.3. 1. Provi si ons

4.3.1.1. Pol | ut ant gases shall be analysed with the follow ng
i nstrunents:

Car bon nonoxi de (CO and carbon dioxide (CO, )analysis:
Anal ysers shall be of the non-dispersive infra-red (NDI R)
absorption type.

Hydr ocar bons (HC) analysis - spark-ignition engines:

The anal yser shall be of the flame ionisation (FID) type
calibrated with propane gas expressed equival ent to carbon
atons (C).

Hydr ocar bons (HC) anal ysis - conpression-ignition engines:
The anal yser shall be of the flane ionisation type with
detector, valves, pipework, etc., heated to 463 K (190 °C)
+ 10 K (HFID). It shall be calibrated with propane gas
expressed equivalent to carbon atoms (Cp).

Ni trogen oxi de (NQ) analysis:

The anal yser shall be either of the chem -lum nescent (CLA) or
of the non-dispersive ultra-violet resonance absorption (NDUVR)
type, both with an NO- NO converter.

Particulates - Gravimetric determ nation of the particul ates
col l ected:

These particul ates shall in each case be collected by two
series-mounted filters in the sanple gas flow. The quantity of
particul ates collected by each pair of filters shall be as
fol |l ows:
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M:%.m ® ms= M.d.\\//e_p
ep mix
wher e:
Vep : flow through filters
Vi x : fl ow through tunnel
M : particul ate mass (g/km;
Mimit X limt mass of particulates (limt nass in force
g/ km;
m : mass of particulates collected by filters (g);
d ; di stance corresponding to the operating cycle (km.

The particul ates sanple rate (Ve Viix) shall be adjusted so that
for M= Mine, 1 # m# 5 mg (when 47 nmdianeter filters are
used).

The filter surface shall consist of a material that is
hydr ophobi ¢ and inert towards the conponents of the exhaust gas
(fluorocarbon coated glass fibre filters or equivalent).

Accur acy

The anal ysers shall have a neasuring range conpatible with the
accuracy required to nmeasure the concentrations of the exhaust
gas sanpl e pollutants.

Measurenment error shall not exceed £ 2 per cent (intrinsic
error of analyser) disregarding the true value for the
calibration gases.

For concentrations of |less than 100 ppm the neasurement error
shall not exceed £ 2 ppm

The ambient air sanple shall be measured on the sane anal yser
with an appropriate range.

The m crogram bal ance used to deternine the weight of al
filters shall have accuracy of 5 pug (standard devi ati on) and
readability of 1 pg

lce-trap
No gas drying device shall be used before the anal ysers unless

shown to have no effect on the pollutant content of the gas
stream



TRANS/ WP. 29/ 741
page 82

4.3. 2. Particul ar requirenments for conpression-ignition engines

A heated sanple line for a continuous HC-analysis with the
flame ionisation detector (HFID), including recorder (R) shal
be used. The average concentration of the measured hydrocarbons
shal |l be determ ned by integration. Throughout the test, the
tenperature of the heated sample |line shall be controlled at
463 K (190 °C) £ 10 K. The heated sanpling line shall be fitted
with a heated filter (Fy) 99 per cent efficient with particles
$ 0.3 pm to extract any solid particles fromthe continuous
flow of gas required for analysis.

The sanpling systemresponse tine (fromthe probe to the
anal yser inlet) shall be no nore than four seconds.

The HFID shall be used with a constant flow (heat exchanger)
systemto ensure a representative sanple, unless compensation
for varying CFV or CFO flow i s nade.

The particul ate sanpling unit shall consist of a dilution
tunnel, a sampling probe, a filter unit, a partial-flow punp,
and flow rate regulators and nmeasuring units. The particul ate-
sanpling part flowis drawn through two series-mounted filters.
The sanpling probe for the test gas flow for particul ates shal
be so arranged within the dilution tract that a representative
sanpl e gas flow can be taken from the honogeneous air/exhaust
m xture and an air/exhaust gas m xture tenperature of 325 K
(52 °C) is not exceeded i mediately before the particul ate
filter. The tenperature of the gas flowin the flow nmeter may
not fluctuate by nmore than = 3 K, nor may the mass flow rate
fluctuate by nmore than + 5 per cent. Should the volune of flow
change unacceptably as a result of excessive filter |oading,
the test shall be stopped. Wen it is repeated, the rate of

fl ow shall be decreased and/or a larger filter used. The
filters shall be renobved fromthe chanmber no earlier than an
hour before the test begins.

The necessary particle filters shall be conditioned (as regards
tenperature and humdity) in an open dish which has been
protected agai nst dust ingress for at least 8 and for not nore
than 56 hours before the test in an air-conditioned chanber.
After this conditioning the uncontanmi nated filters will be

wei ghed and stored until they are used. If the filters are not
used within one hour of their removal fromthe weighing chanmber
t hey shall be re-weighed.

The one-hour limt may be replaced by an eight-hour limt if
one or both of the follow ng conditions are net;

a stabilised filter is placed and kept in a sealed filter
hol der assenmbly with the ends plugged, or
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a stabilised filter is placed in a sealed filter hol der
assenbly which is then i mediately placed in a sanple |ine
t hrough which there is no flow

Cal i bration

Each anal yser shall be calibrated as often as necessary and in
any case in the nonth before type approval testing and at |east
once every six nonths for verifying conformty of production.

The calibration nethod to be used is described in appendix 6 to
this annex for the analysers referred to in paragraph 4.3.1.
above.

Vol une measur enent

The net hod of neasuring total dilute exhaust vol ume
i ncorporated in the constant volume sanpler shall be such that
measurenment is accurate to + 2 per cent.

Const ant vol ume sanpler calibration

The constant vol ume sanpl er system vol une nmeasurement device
shall be calibrated by a nmethod sufficient to ensure the
prescri bed accuracy and at a frequency sufficient to maintain
such accuracy.

An exanpl e of a calibration procedure which will give the
required accuracy is given in appendix 6 to this annex. The
met hod shall utilise a flow netering device which is dynamic
and suitable for the high flowrate encountered in constant
vol ume sanpler testing. The device shall be of certified
accuracy traceable to an approved national or internationa
st andar d.

Gases
Pure gases

The followi ng pure gases shall be available, if necessary, for
calibration and operation:

purified nitrogen:
(purity: =1 ppmC, =+ 1 ppmCO, * 400 ppmCGQ,, = 0.1 ppm NO);

purified synthetic air:
(purity: =1 ppmC, =+ 1 ppmCO, * 400 ppmCGQ,, = 0.1 ppm NO);
oxygen content between 18 and 21 per cent vol une;

purified oxygen: (purity > 99.5 per cent vol. O);
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4.5.

4.6.

2.

1

. 2.

. 3.

purified hydrogen (and m xture containing heliun:
(purity £ 1 ppm C, + 400 ppm CO,)

Car bon nonoxide: (mnimumpurity 99.5 per cent)

Propane: (mnimum purity 99.5 per cent).

Cal i bration and span gases

Gases having the follow ng chem cal compositions shall be
avai |l abl e:

M xtures of:

C Hs and purified synthetic air (see paragraph 4.5.1. of this
annex) ;

CO and purified nitrogen

CO, and purified nitrogen

NO and purified nitrogen. (The ampbunt of NO, contained in
this calibration gas shall not exceed 5 per cent of the

NO content.)

The true concentration of a calibration gas shall be within
+ 2 per cent of the stated figure.

The concentrations specified in appendix 6 to this annex may

al so be obtained by neans of a gas divider, diluting with
purified N, or with purified synthetic air. The accuracy of the
m xi ng device shall be such that the concentrations of the
diluted calibration gases nay be determined to within = 2 per
cent.

Addi ti onal equi pnment

Tenper at ures

The tenperatures indicated in appendix 8 shall be nmeasured with
an accuracy of £ 1.5 K

Pressure

The atnospheric pressure shall be measurable to within
+ 0.1 kPa.

Absol ute hum dity

The absolute humdity (H) shall be neasurable to within + 5 per
cent.



TRANS/ WP. 29/ 741
page 85

4.7. The exhaust gas-sanpling systemshall be verified by the nethod
described in paragraph 3. of appendix 7 to this annex.
The maxi mum perm ssi bl e devi ati on between the quantity of gas
i ntroduced and the quantity of gas measured is 5 per cent.
5. PREPARI NG THE TEST
5.1. Adjustnent of inertia sinulators to the vehicle's translatory
inertias
An inertia simulator shall be used enabling a total inertia of
the rotating masses to be obtained proportional to the
reference mass within the following limts:
Ref erence mass of vehicle RWkg) Equi val ent inertia I (kg)
RW # 480 455
480 < RW# 540 510
540 < RW# 595 570
595 < RW# 650 625
650 < RW# 710 680
710 < RW# 765 740
765 < RW# 850 800
850 < RW# 965 910
965 < RW# 1080 1020
1080 < RW# 1190 1130
1190 < RW# 1305 1250
1305 < RW# 1420 1360
1420 < RW# 1530 1470
1530 < RW# 1640 1590
1640 < RW# 1760 1700
1760 < RW# 1870 1810
1870 < RW# 1980 1930
1980 < RW# 2100 2040
2100 < RW# 2210 2150
2210 < RW# 2380 2270
2380 < RW# 2610 2270
2610 < RW 2270
If the correspondi ng equivalent inertia is not available on the
dynanmonmeter, the larger value closest to the vehicle reference
mass wi |l | be used.
5. 2. Setting of dynanoneter
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The | oad shall be adjusted according to methods described in
par agraph 4.1.5. above.
The nethod used and the val ues obtained (equivalent inertia -
characteristic adjustment paraneter) shall be recorded in the
test report.

5.3. Condi tioning of vehicle

5.3.1. For conpression-ignition engined vehicles for the purpose of
measuring particulates, at mpbst 36 hours and at |east 6 hours
before testing, the Part Two cycle described in appendix 1 to
this annex shall be used. Three consecutive cycles shall be
driven. The dynanonmeter setting shall be indicated in
paragraphs 5.1. and 5.2. above.
At the request of the manufacturer, vehicles fitted with
positive-ignition engines my be preconditioned with one
Part One and two Part Two driving cycles.
After this preconditioning, specific for conpression-ignition
engi nes, and before testing, conpression-ignition and positive-
ignition engined vehicles shall be kept in a roomin which the
tenperature remains relatively constant between 293 and 303 K
(20 and 30 °C). This conditioning shall be carried out for at
| east six hours and continue until the engine oil tenperature
and coolant, if any, are within £ 2 K of the tenperature of the
room

5.3.1.1. If the manufacturer so requests, the test shall be carried out
not later than 30 hours after the vehicle has been run at its
nor mal tenperature.

5.3.1.2. For positive-ignition engined vehicles fuelled with LPG or NG
or so equi pped that they can be fuelled with either petrol or
LPG or NG, between the tests on the first gaseous reference
fuel and the second gaseous reference fuel, the vehicle shal
be preconditioned before the test on the second reference fuel
This preconditioning is done on the second reference fuel by
driving a preconditioning cycle consisting of one Part One
(urban part) and two tines Part Two (extra-urban part) of the
test cycle described in appendix 1 to this annex. On the
manuf acturer’s request and with the agreenent of the technica
service this preconditioning my be extended. The dynanoneter
setting shall be the one indicated in paragraphs 5.1. and 5. 2.
of this annex.

5.3. 2. The tyre pressures shall be the same as that specified by the

manuf acturer and used for the prelimnary road test for brake
adj ustnment. The tyre pressure may be increased by up to 50 per
cent fromthe manufacturer's recomended setting in the case of
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a two-roller dynanonmeter. The actual pressure used shall be
recorded in the test report.

PROCEDURE FOR BENCH TESTS
Speci al conditions for carrying out the cycle

During the test, the test cell tenperature nust be between

293 K and 303 K (20 and 30° C). The absolute humdity (H) of
either the air in the test cell or the intake air of the engine
shal | be such that:

5.5 # H# 12.2 (9 H20/kg dry air)

The vehicle shall be approximately horizontal during the test
so as to avoid any abnormal distribution of the fuel

A current of air of variable speed shall be bl own over the
vehi cl e. The bl ower speed shall be such that, within the
operating range of 10 kmh to at |least 50 kmh, the linear
velocity of the air at the blower outlet is within £ 5 km h of
the corresponding roller speed. The final selection of the

bl ower shall have the follow ng characteristics:

Area: at least 0.2 n?;
Hei ght of the | ower edge above ground: approximately 20 cm
Di stance fromthe front of the vehicle: approximtely 30 cm

As an alternative the bl ower speed shall be fixed at an air
speed of at least 6 ms (21.6 kmh).

For special vehicles (e. g. vans, off-road), the height of the
cooling fan can also be nodified at the request of the
manuf act urer.

During the test the speed is recorded against time or collected
by the data-acquisition systemso that the correctness of the
cycles performed can be assessed.

Starting-up the engine

The engi ne shall be started up by means of the devices provided
for this purpose according to the manufacturer's instructions,
as incorporated in the drivers' handbook of production
vehi cl es.

The first cycle starts on the initiation of the engine start-up
procedure.

In the case of the use of LPG or NG as a fuel it is permssible
that the engine is started on petrol and switched to LPG or NG
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6.5. 2.

6.5.3.

after a predeterm ned period of time which cannot be changed by
the driver.

Idling

Manual -shift or sem -automatic gearbox, see appendix 1 to this
annex, tables 1.2 and 1.3.

Aut omati c-shift gearbox

After initial engagement the selector shall not be operated at
any time during the test except in the case specified in
paragraph 6.4.3. below or if the selector can actuate the
overdrive, if any.

Accel erati ons

Accel erations shall be so performed that the rate of
acceleration is as constant as possible throughout the
operation.

If an accel eration cannot be carried out in the prescribed
time, the extra tinme required shall be deducted fromthe tine
al l owed for changing gear, if possible, but otherwise fromthe
subsequent steady-speed peri od.

Aut omati c-shift gearboxes

If an accel eration cannot be carried out in the prescribed
time, the gear selector shall operate in accordance with
requi renments for manual -shift gearboxes.

Decel erati on

Al'l decel erations of the elementary urban cycle (Part One)

shal |l be effected by renmoving the foot conmpletely fromthe
accelerator, the clutch remaining engaged. The clutch shall be
di sengaged, wi thout use of the gear |ever, at the higher of the
foll owi ng speeds: 10 kmh or the speed corresponding to the
engine idle speed. All decelerations of the extra-urban cycle
(Part Two) shall be effected by renoving the foot completely
fromthe accelerator, the clutch remaini ng engaged. The clutch
shal | be di sengaged, without use of the gear |ever, at a speed
of 50 kmh for the | ast decel eration

If the period of deceleration is |onger than that prescribed
for the correspondi ng phase, the vehicle's brakes shall be used
to enable the timng of the cycle to be conplied wth.

If the period of deceleration is shorter than that prescribed
for the correspondi ng phase, the tim ng of the theoretica
cycle shall be restored by constant speed or idling period
merging into the foll ow ng operation.
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At the end of the deceleration period (halt of the vehicle on
the rollers) of the elementary urban cycle (Part One) the gears
shall be placed in neutral and the clutch engaged.

St eady speeds

“Punpi ng” or the closing of the throttle shall be avoi ded when
passing from acceleration to the foll owi ng steady speed.

Peri ods of constant speed shall be achieved by keeping the
accel erator position fixed.

PROCEDURE FOR SAMPLI NG AND ANALYSI S

Sanpl i ng

Sanpling shall begin (BS) before or at the initiation of the
engi ne start up procedure and end on conclusion of the fina
idling period in the extra-urban cycle (Part Two, end of
sanmpling (ES)) or, in the case of test Type VI, on concl usion
of the final idling period of the |last elenmentary urban cycle
(Part One).

Anal ysi s

The exhaust gases contained in the bag shall be anal ysed as
soon as possible and in any event not later than 20 m nutes
after the end of the test cycle. The spent particulate filters
shall be taken to the chanmber no | ater than one hour after
conclusion of the test on the exhaust gases and shall there be
conditioned for between 2 and 36 hours and then be wei ghed.

Prior to each sanple analysis, the analyser range to be used
for each pollutant shall be set to zero with the appropriate
zero gas.

The anal ysers shall then be set to the calibration curves by
means of span gases of nom nal concentrations of 70 to 100 per
cent of the range.

The anal ysers' zeros shall then be rechecked. If the reading
differs by nore than 2 per cent of the range fromthat set in
paragraph 7.2.2. above, the procedure shall be repeated.

The sanpl es shall then be anal ysed.

After the analysis, zero and span points shall be rechecked
usi ng the same gases. If these rechecks are within + 2 per cent
of those in paragraph 7.2.3. above, the analysis shall be

consi dered accept abl e.
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At all points in this paragraph, the flowrates and pressures
of the various gases shall be the same as those used during
calibration of the anal ysers.

The figure adopted for the content of the gases in each of the
pol |l utants neasured shall be that read off after stabilisation
of the neasuring device. Hydrocarbon mass emni ssions of
conpression-ignition engines shall be calculated fromthe

i ntegrated HFID reading, corrected for varying flowif
necessary, as shown in appendix 5 to this annex.

DETERM NATI ON OF THE QUANTI TY
OF GASEQUS AND PARTI CULATE POLLUTANTS EM TTED

The vol une consi der ed

The volume to be considered shall be corrected to conformto
the conditions of 101.33 kPa and 273.2 K

Total mass of gaseous and particulate pollutants emtted

The mass M of each pollutant emtted by the vehicle during the
test shall be determ ned by obtaining the product of the
volunmetric concentration and the volune of the gas in question
with due regard for the follow ng densities under above-
mentioned reference conditions:

In the case of carbon nmonoxide (CO) : d = 1.25 g/l

In the case of hydrocarbons:

for petrol (CH gs) d =0.619 g/1

for diesel (cu.se) d =0.619 g/1

for LPG (CH, s25) d = 0.649 g/l

for NG (CH,) d = 0.714 g/
In the case of nitrogen oxides (NQ): d =2.05¢9/1

The mass m of particul ate pollutant emi ssions fromthe vehicle
during the test shall be defined by weighing the mass of
particul ates collected by the two filters, m by the first
filter, m by the second filter

if 0,95 (m +m) #m, m=m,

if 0,95 (m +m) >m, m=m + m,

if m > m, the test is cancell ed.

Appendix 8 to this annex gives cal cul ations, followed by
exanpl es, used to determ ne the mass emi ssions of gaseous and
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particul ate pol |l utants.
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Annex 4 - Appendix 1
BREAKDOWN OF THE OPERATI NG CYCLE USED FOR THE TYPE | TEST
1. OPERATI NG CYCLE
The operating cycle, made up of a Part One (urban cycle) and Part Two
(extra-urban cycle), is illustrated in Figure 1/1.
2. ELEMENTARY URBAN CYCLE (Part One)
(See figure 1/2 and table 1.2.)
2.1 Br eakdown by phases:
Time (s) per cent
ldling 60 30.8 35. 4
Idling, vehicle noving, 9 4.6
clutch engaged on one
combi nat i on
Gear - changi ng 8 4.1
Accel erations 36 18.5
St eady- speed peri ods 57 29.2
Decel erati ons 25 12.8
195 100
2.2. Breakdown by use of gears
Time (s) per cent
I dling 60 30.8 35. 4
Idling, vehicle noving, 9 4.6
clutch engaged on one
conbi nat i on
Gear - changi ng 8 4.1
First gear 24 12.3
Second gear 53 27.2
Third gear 41 21
195 100

2. 3. CGener a

i nf ormati on:




Aver age speed during test
Ef fective running time :

Theoretical distance covered per cycle
Equi val ent di stance for the four cycles

Fiqgure 1/1

Operating cycle for the Type | test

TRANS/ WP. 29/ 741
page 93

19 km' h
195 s
1.013 km
4,052 km
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Table 1.2
El ementary urban operating cycle on the chassis dynamometer

(Part One)

No. of | Operation Phase Acceleration Speed Duration of each Cumulative | Gaartobeusdin
Oeratio (m/s?) (km/h) time the case ofa
N Operation (s) Phase (s) (s) manual gearbox
1 Idling 1 11 11 11 6 sPM+5sK,
()
2 Acceleration 2 1.04 0-15 4 4 15 1
3 Steady speed 3 15 9 8 23 1
4 Deceleration 4 -0.69 15-10 2 5 25 1
5 Deceleration, -0.92 10-0 3 28 K, (*)
duttchdsagegd
6 Idling 5 21 21 49 16 sPM +5s K,
()
7 Acceleration 6 0.83 0-15 5 12 54 1
8 Gear change 2 56
9 Acceleration 0.94 15-32 5 61 2
10 Steady speed 7 32 24 24 85 2
11 Deceleration 8 -0.75 32-10 8 11 93 2
12 Deceleration, -0.92 10-0 3 96 K, ® -
dutchdsaogeogd 2
@
13 Idling 9 0-15 0-15 21 117 16sPM+5sK; |o
() o
14 Acceleration 10 5 26 122 1
15 Gear change 2 124
16 Acceleration 0.62 15-35 9 133 2
17 Gear change 2 135

Tv.L/6C 'dW\ /SNVHL
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No. of | Operation Phase Acceleration Speed Duration of each Cumulative | Gaartobeusedin
Oeratio (m/s?) (km/h) time the case ofa
N Operation (s) Phase (s) (s) manual gearbox
18 Acceleration 0.52 35-50 8 143 3
19 Steady speed 11 50 12 12 155 3
20 Deceleration 12 -0.52 50-35 8 8 163 3
21 Steady speed 13 35 13 13 176 3
22 Gear change 14 2 12 178
23 Deceleration -0.86 32-10 7 185 2
24 Deceleration -0.92 10-0 3 188 K, (*)
dutchdseaoegd
25 Idling 15 7 7 195 7sPM ()

(*) PM=gearbox in neutral, clutch engaged.

K., K, = first or second gear engaged, clutch disengaged.

Tvl /6¢ 'dW\ /SNVHL
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- Fiqure 1/2

El enentary urban cycle for the Type | test o

8

w0

w

END Of CYCLE: 195 seconds

4
o o ~
- o
¥
S RN
~ |
= » n o
-l N 7
am—"
N o
- |
>
@ o <
o
-
- - |

1/
el

—
| _L—

" //
-
~ of N
1
——
- ~—L
-~ o] ©
ENE- Y .\:‘-\ ~
4 A -
] -
N c_——-
ﬁ\\—
¥
4 o @ o
X a - -
- M
= - "
=] 0]
I =
1|~
ﬂ| | o o
M L .|
N~ —_—— < « <
H‘\\__
¥
7 | - |
rs o o - - .4
> © <« ~ o




TRANS/ WP, 29/ 741

page 98
3. EXTRA- URBAN CYCLE (Part Two)
(See Figure 1/3 and Table 1.3.)
3. 1. Br eakdown by phases:
Time (s) per cent
Idling: 20 5
Idling, vehicle noving, 20 5
clutch engaged on one
conbi nati on:
Gear-shift: 6 1.5
Accel erations: 103 25.8
St eady- speed peri ods: 209 52.2
Decel erati ons: 42 10.5
400 100
3. 2. Breakdown by use of gears:
Time (s) per cent

I dling: 20 5
Idling, vehicle noving, 20 5
clutch engaged on one
conbi nati on:
Gear-shift: 6 1.5
First gear: 5 1.3
Second- gear 9 2.2
Third gear: 8 2
Fourth gear: 99 24.8
Fifth gear: 233 58. 2
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400 100
3.3. General information
Aver age speed during test: 62.6 km h
Ef fective running tine: 400 s
Theoretical distance covered per cycle: 6. 955 km
Maxi nrum speed: 120 km h
Maxi mum accel erati on: 0.833 m s?

Maxi num decel erati on:

-1.389 m's?
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Table 1.3
Extra-urban cycle (Part Two) for the Type | test

No. of | Operation Phase Acceleration Speed Duration of each Cumulative | Gartobeusedin
oeratio (m/s? (km/h) time the case ofa

N Operation (s) Phase (s) (s) manual gearbox

1 Idling 1 20 20 20 K, 1)

2 Acceleration 12 0.83 0 5 41 25 1

3 Gear change 2 27 -

4 Acceleration 0.62 15-35 9 36 2

5 Gear change 2 38 -

6 Acceleration 0.52 35-30 8 46 3

7 Gear change 2 48 -

8 Acceleration 0.43 50-70 13 61 4

9 Steady speed 3 70 50 50 111 5

10 Deceleration 4 -0.69 70-50 8 8 119 4 s5+4 s4

11 Steady speed 5 50 69 69 188 4

12 Acceleration 6 0.43 50-70 13 13 201 4

13 Steady speed 7 70 50 50 251 5

14 Acceleration 8 0.24 70-100 35 35 286 5

15 Steady speed (2) 9 100 30 30 316 5(2)

16 Acceleration Q) 10 0.28 100-120 20 20 336 5(2)

17 Steady speed (2) 11 120 10 20 346 5(2)

18 Deceleration (2 12 -0.69 120-80 16 34 362 5(2)

Tvl /6¢ 'dW\ /SNVHL



No. of | Operation Phase Acceleration Speed Duration of each Cumulative | Gaartobeusedin
Operatio (m/s? (km/h) time the case ofa
N Operation (s) Phase (s) (s) manual gearbox
19 Deceleration (2 -1.04 80-50 8 370 5(2)
20 Deceleration, 1.39 50-0 10 380 K5 (1)
duttchdseaoeogd
21 idle 13 20 20 400 PM (1)
(1) PM = gearbox on neutral, clutch engaged.
Ky, Ks = first or second gear engaged, clutch di sengaged
(2) Addi tional gears can be used according to manufacturer recomrendations if
the vehicle is equipped with a transm ssion with nore than five gears.
©
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Figure 1/3 ®

Extra-urban cycle (Part Two) for the Type | test
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Annex 4 - Appendix 2

CHASSI S DYNAMOVETER
DEFI NI TI ON OF A CHASSI S DYNAMOVETER W TH FI XED LOAD CURVE
I nt roducti on

In the event that the total resistance to progress on the road
cannot be reproduced on the chassis dynanoneter between speeds of
10 kmih and 120 kmih, it is recomended that a chassis dynanoneter
havi ng the characteristics defined bel ow shoul d be used.

Definition

The chassi s dynanoneter may have one or two rollers.
The front roller shall drive, directly or indirectly, the inertia
masses and the power absorption device.

The | oad absorbed by the brake and the chassis dynanoneter interna
frictional effects between the speeds of 0 and 120 kmh is as
fol | ows:

F=(a+ b.V?) £ 0.1. Fg (wi thout being negative)
wher e:

= total |oad absorbed by the chassis dynanoneter (N)

= value equivalent to rolling resistance (N)

val ue equivalent to coefficient of air resistance (N (knfh)?)
= speed (km h)

Fgo = load at 80 kmih (N)

<oT o ™
1

METHOD OF CALI BRATI NG THE DYNAMOVETER
I nt roducti on

This appendi x describes the method to be used to determine the | oad
absorbed by a dynanoneter brake. The | oad absorbed conprises the

| oad absorbed by frictional effects and the | oad absorbed by the
power - absor pti on devi ce.

The dynanoneter is brought into operation beyond the range of test
speeds. The device used for starting up the dynanoneter is then

di sconnected: the rotational speed of the driven roller decreases.
The kinetic energy of the rollers is dissipated by the power-
absorption unit and by the frictional effects. This nethod

di sregards variations in the roller's internal frictional effects
caused by rollers with or without the vehicle. The frictiona
effects of the rear roller shall be disregarded when the roller is
free.
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2.2. Calibration of the load indicator to 80 km h as a function of the
| oad absor bed.
The foll owi ng procedure shall be used (see also Figure 2/1):

2.2 Measure the rotational speed of the roller if this has not already

been done. A fifth wheel, a revolution counter or sone other nethod

may be used.

Pl ace the vehicle on the dynampbmeter or devise sone other method of

starting-up the dynanoneter.

Use the flywheel or any other system of inertia simulation for
particular inertia class to be used.

Fiqgure 2/1

Diagramillustrating the power absorbed by the chassis dynanmoneter

IADH(ND

LI

1 20 40 [18] 80 ML 120

SPEET (Km k)

Bring the dynamoneter to a speed of 80 kmh

Note the load indicated F (N)

Bring the dynamoneter to a speed of 90 kmh

Di sconnect the device used to start-up the dynanoneter.

Note the tine taken by the dynampbmeter to pass from a speed of
85 kmh to a speed of 75 km'h

Set the power-absorption device at a different |evel.
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2.2.10. The requirenents of paragraphs 2.2.4. to 2.2.9. shall be repeated
sufficiently often to cover the range of |oads used.
2.2.11. Cal cul ate the | oad absorbed using the formul a:
E= M,.DV
t
wher e:
F = | oad absorbed (N)
M = equi val ent inertia in kg (excluding the inertial
effects of the free rear roller)
AV = Speed deviation in ms ( 10 kmh = 2.775 m's)
t = time taken by the roller to pass from85 kmh to
75 kni h.
2.2.12. Figure 2/2 shows the load indicated at 80 kmh in terns of |oad

absorbed at 80 km h

Figure 2/2

Load indicated at 80 kmih in terns of |oad absorbed at 80 km' h

1000

800

6O

A00)

T.oad indicated ()

200

1 ] ] 1
0 200 400 o00 800 1000
[Load absorbed (N)
2.2.13. The requirenents of paragraphs 2.2.3. to 2.2.12. above shall be
repeated for all inertia classes to be used.

2. 3. Calibration of the |oad indicator as a function of the absorbed
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| oad for other speeds. The procedures described in paragraph 2. 2.
above shall be repeated as often as necessary for the chosen
speeds.

Verification of the |oad-absorption curve of the dynamoneter from a
reference setting at a speed of 80 km h

Pl ace the vehicle on the dynampbmeter or devise sone other method of
starting-up the dynanoneter.

Adj ust the dynanonmeter to the absorbed |load (F) at 80 km h

Note the | oad absorbed at 120, 100, 80, 60, 40 and 20 km' h

Draw the curve F(V) and verify that it corresponds to the

requi rements of paragraph 1.2.2. of this appendix.

Repeat the procedure set out in paragraphs 2.4.1. to 2.4.4. above
for other values of power F at 80 kmih and for other val ues of

i nertias.

The sane procedure shall be used for force or torque calibration
SETTI NG OF THE DYNAMOMETER

Setting method

I ntroduction

This method is not a preferred method and shall be used only with
fixed | oad curve shape dynanoneters for determ nation of |oad
setting at 80 km'h and cannot be used for vehicles with

conmpressi on-ignition engines.

Test instrumentation

The vacuum (or absolute pressure) in the vehicle' s intake manifold
shall be measured to an accuracy of £ 0.25 kPa. It shall be
possible to record this reading continuously or at intervals of no
nore than one second. The speed shall be recorded continuously
with a precision of = 0.4 kn h.

Road test

Ensure that the requirements of paragraph 4. of appendix 3 to this
annex are nmnet.

Drive the vehicle at a steady speed of 80 km h, recordi ng speed and
vacuum (or absolute pressure) in accordance with the requirenents
of paragraph 3.1.2. above.
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Repeat procedure set out in paragraph 3.1.3.2. above three tines in
each direction. Al six runs nust be conpleted within four hours.

Dat a reduction and acceptance criteria

Revi ew resul ts obtained in accordance with paragraphs 3.1.3.2. and
3.1.3.3. above. (Speed nust not be |lower than 79.5 kmh or greater
than 80.5 kmh for nore than one second). For each run, read
vacuum | evel at one second intervals, calcul ate nean vacuum (v) and
standard deviation (s). This calculation shall consist of no |ess
than 10 readi ngs of vacuum

The standard devi ati on nmust not exceed 10 per cent of the nmean (v)
for each run.

Cal cul ate the nmean value (v) for the six runs (three runs in each
direction).

Dynanonet er setting
Preparati on

Performthe operations specified in paragraphs 5.1.2.2.1. to
5.1.2.2.4. of appendix 3 to this annex.

Load setting

After warmup, drive the vehicle at a steady speed of 80 km' h and
adj ust dynanonmeter |oad to reproduce the vacuumreadi ng (V)

obtai ned in accordance with paragraph 3.1.4.3. above. Deviation
fromthis reading shall be no greater than 0.25 kPa. The sane

i nstruments shall be used for this exercise as were used during the
road test.

Al ternative met hod
Wth the manufacturer’s agreenent the foll owi ng nethod may be used.
The brake is adjusted so as to absorb the |oad exerted at the

driving wheels at a constant speed of 80 km'h, in accordance with
the foll ow ng table:
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Ref erence mass Equi val ent Power and | oad Coefficients
of vehicle inertia absorbed by the
dynamometer at 80 km/h
a b
Rm (kg) kg kW N N N/ (km/ h)
rRm £ 480 455 3.8 171 3.8 0.0261
480 < Rm £ 540 510 4.1 185 4.2 0.0282
540 < Rm £ 595 570 4.3 194 4.4 0.0296
595 < rRm £ 650 625 4.5 203 4.6 0.0309
650 < rRm £ 710 680 4.7 212 4.8 0.0323
710 < rRm £ 765 740 4.9 221 5.0 0.0337
765 < Rm £ 850 800 5.1 230 5.2 0.0351
850 < Rm £ 965 910 5.6 252 5.7 0.0385
965 < Rm £ 1080 1020 6.0 270 6.1 0.0412
1080 < Rm £ 1190 1130 6.3 284 6. 4 0.0433
1190 < rRm £ 1305 1250 6.7 302 6.8 0.0460
1305 < Rm £ 1420 1360 7.0 315 7.1 0.0481
1420 < Rm £ 1530 1470 7.3 329 7.4 0.0502
1530 < Rm £ 1640 1590 7.5 338 7.6 0.0515
1640 < rRm £ 1760 1700 7.8 351 7.9 0.0536
1760 < rRm £ 1870 1810 8.1 365 8.2 0.0557
1870 < Rm £ 1980 1930 8. 4 378 8.5 0.0577
1980 < RrRm £ 2100 2040 8.6 387 8.7 0.0591
2100 < RrRm £ 2210 2150 8.8 396 8.9 0.0605
2210 < Rm £ 2380 2270 9.0 405 9.1 0.0619
2380 < Rm £ 2610 2270 9.4 423 9.5 0.0646
2610 < Rm 2270 9.8 441 9.9 0.0674
3.2.2. In the case of vehicles other than passenger cars, with a reference

mass of nore than 1,700 kg or vehicles with permanent all-whee
drive, the power values given in the table set out in
par agraph 3.2.1. above are multiplied by the factor 1.3.
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Annex 4 - Appendix 3

RESI STANCE TO PROGRESS OF A VEHI CLE
MEASUREMENT METHOD ON THE ROAD
SI MULATI ON ON A CHASSI S DYNAMOVETER

OBJECT OF THE METHODS

The object of the nethods defined belowis to neasure the

resi stance to progress of a vehicle at stabilised speeds on the
road and to sinulate this resistance on a dynanometer, in
accordance with the conditions set out in paragraph 4.1.5. of
annex 4.

DEFI NI TI ON OF THE ROAD

The road shall be level and sufficiently long to enable the
measurenments specified below to be nade. The slope shall be
constant to within = 0.1 per cent and shall not exceed 1.5 per
cent.

ATMOSPHERI C CONDI Tl ONS

W nd

Testing shall be limted to wind speeds averaging |less than 3 nis
wi th peak speeds of less than 5 m's. In addition, the vector
conmponent of the wi nd speed across the test road shall be |less than
2 ms. Wnd velocity shall be neasured 0.7 m above the road
surface.

Hum dity

The road shall be dry.

Pressure - Tenperature

Air density at the tine of the test shall not deviate by nore than

ir
7.5 per cent fromthe reference conditions, P = 100 kPa and
= 293.2 K

—H +

VEHI CLE PREPARATI ON
Sel ection of the test vehicle

If not all variants of a vehicle type are neasured, the follow ng
criteria for the selection of the test vehicle shall be used.

Body
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1

If there are different types of body, the test shall be perforned
on the | east aerodynam c body. The manufacturer shall provide the
necessary data for the selection

Tyres

The wi dest tyre shall be chosen. If there are nore than three tyre
sizes, the wi dest mnus one shall be chosen

Testing mass

The testing mass shall be the reference mass of the vehicle with
t he highest inertia range.

Engi ne
The test vehicle shall have the |argest heat exchanger(s).
Transm ssi on

A test shall be carried out with each type of the follow ng
transm ssion:

front-wheel drive
rear-wheel drive
full-time 4 x 4
part-tine 4 x 4
aut omati ¢ gear box
manual gear box

Runni ng-in

The vehicle shall be in normal running order and adjustment after
havi ng been run-in for at |east 3,000/km The tyres shall be run-in
at the sane tinme as the vehicle or have a tread depth within 90 and
50 per cent of the initial tread depth.

Verifications

The foll owi ng checks shall be nmade in accordance with the

manuf acturer's specifications for the use considered:

wheel s, wheel trins, tyres (make, type, pressure),front axle
geonetry, brake adjustnent (elimnation of parasitic drag),
lubrication of front and rear axles, adjustnment of the suspension
and vehicle level, etc.

Preparation for the test

The vehicle shall be loaded to its reference mass. The |evel of the
vehicle shall be that obtained when the centre of gravity of the
load is situated m dway between the 'R points of the front outer
seats and on a straight |ine passing through those points.
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In the case of road tests, the windows of the vehicle shall be
cl osed. Any covers of air climatisation systens, headl anps, etc.
shall be in the non-operating position.

The vehicle shall be clean

I medi ately prior to the test, the vehicle shall be brought to
normal running tenperature in an appropriate manner.

METHODS
Energy variation during coast-down nethod

On the road

Test equi pnrent and error

Time shall be neasured to an error lower than * 0.1 s.
Speed shall be neasured to an error |ower than = 2 per cent.

Test procedure

Accel erate the vehicle to a speed 10 kmh greater than the
chosen test speed V.

Pl ace the gearbox in 'neutral' position

Measure the time taken (t;) for the vehicle to decelerate from
speed

V,=V+AV kmh to V,=V-AV kmh
Performthe same test in the opposite direction: t,
Take the average T of the two times t;—t,
Repeat these tests several tines such that the statistica

accuracy (p) of the average

n
[}
AT is not nore than 2 per cent (p £ 2 per cent)
i=1

ol
n

The statistical accuracy (p) is defined by:

_=ts0 100
P& T

wher e:

t = coefficient given by the table bel ow,
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n = nunber of tests,
g (T - T)?
s = standard devi ati on, s=.laA (-7
iz N- 1
n 4 5 6 7 8 9 10 11 12 13 14 15
t 3.2 2.8 2.6 2.5 2.4 2.3 2.3 2.2 2.2 2.2 2.2 2.2
T 1.6 |1.25 ]11.06 | 0.94 |0.85 |0.77 |0.73 |0.66 |0.64 |0.61 .59 ] 0.57
5.1.1.2.7. Cal cul ate the power by the fornul a:
~_M.V.DV
T
wher e:
P is expressed in kW
V = speed of the test in m's,
A V = speed deviation fromspeed V, in ns.
M = reference mass in kg,
T =tinme in seconds.
5.1.1.2.8. The power (P) determ ned on the track shall be corrected to the

ref erence anbi ent conditions as foll ows:
PCorrected = K . PMeasured
R R r
K= —R[1+K(t- to)]+ﬂ.m
R, R; r
wher e:

R = rolling resistance at speed V
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Ragro = aerodynam c drag at speed V
Rr = total driving resistance = Rz + Raro
Ke = tenperature correction factor of rolling resistance
taken to be equal to 3.6 x 10°3°C
t = road test anbient tenperature in °C
tg = reference anbient tenperature = 20 °C
f = air density at the test conditions
g = air density at the reference conditions

(20 °C, 100 kPa)

The ratios R/ Rr and Rard Ry shall be specified by the vehicle
manuf act urer based on the data normally available to the
conpany.

If these values are not avail able, subject to the agreenment of
the manufacturer and the technical service concerned, the
figures for the rolling/ total resistance given by the follow ng
formul a may be used:

R
—=-aM+b
R,
wher e:

M = vehicle mass in kg and for each speed the coefficients a and
b are shown in the follow ng table:

V (knt h) a b
20 7.24 . 105 0.82
30 1.25 . 104 0. 67
40 1.59 . 10°“ 0.54
50 1.86 . 104 0. 42
90 1.71 . 10 0.21
120 1.57 . 104 0.14

On t he dynanonet er

Measur ement equi pment and accuracy

The equi pnent shall be identical to that used on the road.
Test procedure

Install the vehicle on the test dynanoneter.

Adjust the tyre pressure (cold) of the driving wheels as
required by the dynanoneter.
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5.1.2.2.3. Adj ust the equivalent inertia of the dynanmoneter

5.1.2.2.4. Bring the vehicle and dynanonmeter to operating tenmperature in a
sui tabl e manner.

5.1.2.2.5. Carry out the operations specified in paragraph 5.1.1.2. above
(with the exception of paragraphs 5.1.1.2.4. and 5.1.1.2.5.),
replacing Mby I in the fornmula set out in paragraph 5.1.1.2.7.

5.1.2.2.6. Adj ust the brake to reproduce the corrected power
(paragraph 5.1.1.2.8.) and to take into account the difference
between the vehicle mass (M on the track and the equival ent
inertia test mass (1) to be used. This may be done by
cal cul ating the nean corrected road coast down tine fromV, to V;
and reproducing the sane tinme on the dynanoneter by the
followi ng relationship:

T — Tmeesured l_
corrected K M

K = value specified in paragraph 5.1.1.2.8. above.

5.1.2.2.7. The power P, to be absorbed by the dynanoneter shall be
determned in order to enable the same power
(paragraph 5.1.1.2.8.) to be reproduced for the same vehicle on
di fferent days.

5. 2. Tor que measurenents met hod at constant speed

5.2.1. On the road

5.2.1.1. Measur enment equi pment and error
Torque measurenent shall be carried out with an appropriate
measuring device accurate to within + 2 per cent.
Speed measurenment shall be accurate to within + 2 per cent.

5.2.1.2. Test procedure

5.2.1.2.1. Bring the vehicle to the chosen stabilised speed V.

5.2.1.2.2. Record the torque C and speed over a period of at |east

20 seconds. The accuracy of the data recording system shall be
at least + 1 Nmfor the torque and + 0.2 kmh for the speed.
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Differences in torque C and speed relative to tinme shall not
exceed 5 per cent for each second of the nmeasurenent period.

The torque G, is the average torque derived fromthe follow ng
formul a:

_ 1 .+ q
Ctl—D—tQ C(t)dt

The test shall be carried out three tines in each direction.
Determ ne the average torque fromthese six neasurenents for the
reference speed. If the average speed deviates by nore than

1 kmh fromthe reference speed. a linear regression shall be
used for calculating the average torque.

Determ ne the average of these two torques G, and GC,, i.e. C.

The average torque C; determined on the track shall be corrected
to the reference anbient conditions as foll ows:

C;rcorrected = K . C;rmeasured

where K has the value specified in paragraph 5.1.1.2.8. of this
appendi x.

On t he dynanonet er

Measur ement equi pment and error

The equi pnent shall be identical to that used on the road.
Test procedure

Performthe operations specified in paragraphs 5.1.2.2.1. to
5.1.2.2.4. above.

Performthe operations specified in paragraphs 5.2.1.2.1. to
5.2.1.2.4. above.

Adj ust the power absorption unit to reproduce the corrected

total track torque indicated in paragraph 5.2.1.2.7. above.

Proceed with the sane operations as in paragraph 5.1.2.2.7., for
t he sane purpose.
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Annex 4 - Appendix 4

VERI FI CATI ON OF | NERTI AS OTHER THAN MECHANI CAL
OBJECT
The nmethod described in this appendi x makes it possible to check
that the simulated total inertia of the dynanonmeter is carried out
satisfactorily in the running phase of the operating cycle. The
manuf acturer of the dynanoneter shall specify a nethod for
verifying the specifications according to paragraph 3. bel ow.

PRI NCI PLE
Dr awi ng- up wor ki ng equati ons
Since the dynanoneter is subjected to variations in the rotating

speed of the roller(s), the force at the surface of the roller(s)
can be expressed by the formla:

F=lg=1,.9+F

wher e:

F = force at the surface of the roller(s),

I = total inertia of the dynanoneter (equivalent inertia of the
vehicle: cf. table in 5.1.),

|M = inertia of the nechani cal masses of the dynanoneter,

a = tangential acceleration at roller surface,

F1 = inertia force.

Note: An explanation of this formula with reference to
dynanoneters with mechanically sinulated inertia s is appended.

Thus, total inertia is expressed as follows:
Il =14+ F /&
wher e:
I » can be cal cul ated or neasured by traditional methods,
F, can be measured on the dynanoneter,

a can be calculated fromthe peripheral speed of the rollers.
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The total inertia (I) will be determ ned during an accel eration or
decel eration test with values higher than or equal to those
obt ai ned on an operating cycle.

Specification for the calculation of total inertia

The test and cal cul ati on nmethods shall nake it possible to
deternmine the total inertia |l with a relative error (DI/1) of less
than = 2 per cent.

SPECI FI CATI ON

The mass of the sinulated total inertia | shall remain the sane as
the theoretical value of the equivalent inertia (see paragraph 5.1.
of annex 4) within the following limts:

+ 5 per cent of the theoretical value for each instantaneous val ue;

+ 2 per cent of the theoretical value for the average val ue
cal cul ated for each sequence of the cycle.

The limt given in paragraph 3.1.1. above is brought to + 50 per
cent for one second when starting and, for vehicles with nanua
transm ssion, for two seconds during gear changes.

VERI FI CATI ON PROCEDURE

Verification is carried out during each test throughout the cycle
defined in paragraph 2.1. of annex 4.

However, if the requirenents of paragraph 3. above are net, with

i nst ant aneous accel erations which are at |least three tines greater
or smaller than the values obtained in the sequences of the
theoretical cycle, the verification described above will not be
necessary.



TRANS/ WP. 29/ 741
page 118

Annex 4 - Appendix 5

DEFI NI TI ON OF GAS- SAMPLI NG SYSTEMS
1. | NTRODUCTI ON

1.1. There are several types of sanpling devices capable of neeting the
requi rements set out in paragraph 4.2. of annex 4.
The devi ces described in paragraphs 3.1., 3.2. and 3.3. shall be
deened acceptable if they satisfy the main criteria relating to the
variabl e dilution principle.

1.2. In its comunications, the |aboratory shall nention the system of
sampl i ng used when perfornming the test.

2. CRI TERI A RELATI NG TO THE VARI ABLE- DI LUTI ON SYSTEM FOR MEASURI NG
EXHAUST- GAS EM SSI ONS

2.1. Scope

This section shall specify the operating characteristics of an
exhaust-gas sanpling systemintended to be used for neasuring the
true mass em ssions of a vehicle exhaust in accordance with the
provisions of this Regul ation.

The principle of variable-dilution sanpling for neasuring nass
em ssions shall require three conditions to be satisfied:

2.1.1. The vehi cl e exhaust gases shall be continuously diluted with
anbi ent air under specified conditions;

2.1.2. The total volune of the m xture of exhaust gases and dilution air
shall be measured accurately;

2.1.3. A continuously proportional sanple of the diluted exhaust gases and
the dilution air shall be collected for analysis.

Mass gaseous emi ssions shall be determ ned fromthe proportiona
sampl e concentrations and the total volune neasured during the
test. The sanple concentrations shall be corrected to take account
of the pollutant content of the anbient air

In addition, where vehicles are equipped with conpression-ignition
engines, their particulate enissions shall be plotted.

2.2. Techni cal summary
Figure 5/1 gives a schematic di agram of the sanpling system
2.2.1.1. The vehi cl e exhaust gases shall be diluted with a sufficient anmount

of anbient air to prevent any water condensation in the sanpling
and measuring system
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The exhaust-gas sanpling systemshall be so designed as to nmeke it
possi bl e to measure the average vol une concentrations of the CO,
CO, HC and NQ,, and, in addition, in the case of vehicles equipped
wi th conpression-ignition engines, of the particulate em ssions,
contained in the exhaust gases emtted during the vehicle testing
cycle.

The m xture of air and exhaust gases shall be honbgeneous at the
poi nt where the sanpling probe is |ocated (see paragraph 2.3.1.2.
bel ow) .

The probe shall extract a representative sanple of the diluted
gases.

The system shall enable the total volune of the diluted exhaust
gases to be neasured.

The sanpling system shall be gas-tight. The design of the variable-
di lution sanpling systemand the materials that go to make it up
shal | be such that they do not affect the pollutant concentration
in the diluted exhaust gases. Should any conponent in the system
(heat exchanger, cycl one separator, blower, etc.) change the
concentration of any of the pollutants in the diluted exhaust gases
and the fault cannot be corrected, then sanpling for that poll utant
shal |l be carried out upstream fromthat conponent.

If the vehicle tested is equipped with an exhaust systemwith
several outlets, the connecting tubes shall be connected by a
mani fold installed as near as possible to the vehicle.

The gas sanples shall be collected in sanpling bags of adequate
capacity so as not to hinder the gas flow during the sanpling

peri od. These bags shall be made of materials which will not affect
t he concentration of pollutant gases (see paragraph 2.3.4.4.

bel ow) .

The vari abl e-dilution systemshall be so designed as to enable the
exhaust gases to be sanpled w thout appreciably changing the back-
pressure at the exhaust pipe outlet (see paragraph 2.3.1.1. below).
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Figlre 5/1
Di agram of a variable-dilution systemfor neasuring exhaust
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Specific requirenents
Exhaust -gas col |l ection and dilution device

The connecting tube between the vehicle exhaust outlets and the
m xi ng chamber shall be as short as possible; it shall in no event:

(i) cause the static pressure at the exhaust outlets on the
vehicle being tested to differ by nmore than = 0.75 kPa at
50 kmh or nmore than = 1.25 kPa for the whol e duration of
the test fromthe static pressures recorded when nothing is
connected to the vehicle exhaust outlets. The pressure shal
be measured in the exhaust outlet or in an extension having
the sane dianeter, as near as possible to the end of the

pi pe;
(ii) change the nature of the exhaust gas.

Provi sion shall be made for a m xing chanber in which the vehicle
exhaust gases and the dilution air are nmxed so as to produce a
honogeneous m xture at the chanber outlet.

The honpgeneity of the mixture in any cross-paragraph at the

| ocation of the sanpling probe shall not vary by nore than

+ 2 per cent fromthe average of the values obtained for at |east
five points |ocated at equal intervals on the diameter of the gas
stream In order to mnimse the effects on the conditions at the
exhaust outlet and to linmt the drop in pressure inside the
dilution-air conditioning device, if any, the pressure inside the
m xi ng chanber shall not differ by nmore than £ 0.25 kPa from

at nospheric pressure.

Suction device/ vol ume neasuring device

Thi s device nmay have a range of fixed speeds as to ensure
sufficient flow to prevent any water condensation. This result is
general |y obtained by keeping the concentration of CO in the
di l ute exhaust gas sanpling bag | ower than 3 per cent by vol une.

Vol une neasur enent

The vol ume neasuring device shall retain its calibration accuracy
to within + 2 per cent under all operating conditions. If the
devi ce cannot conpensate for variations in the tenperature of the
m xture of exhaust gases and dilution air at the measuring point,
a heat exchanger shall be used to maintain the tenperature to
within £ 6 K of the specified operating tenperature.

If necessary, a cyclone separator may be used to protect the vol une
nmeasuri ng devi ce.
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2.3.3.2.

A tenmperature sensor shall be installed i mediately before the
vol une neasuring device. This tenperature sensor shall have an
accuracy and a precision of + 1 K and a response tine of 0.1 s at
62 per cent of a given tenperature variation (value measured in
silicone oil).

The pressure measurenents shall have a precision and an accuracy of
+ 0.4 kPa during the test.

The neasurenent of the pressure difference from atnospheric
pressure shall be taken upstreamfrom and, if necessary, downstream
fromthe vol ume neasuring device.

Gas sanpling

Di | ut e exhaust gases

The sanpl e of dilute exhaust gases shall be taken upstreamfromthe
suction device but downstream fromthe conditioning devices (if

any) .

The flow rate shall not deviate fromthe average by nore
than = 2 per cent.

The sanpling rate shall not fall below 5 litres per mnute and
shal | not exceed 0.2 per cent of the flowrate of the dilute
exhaust gases.

An equivalent Iimt shall apply to constant-mass sanpling systens.

Dilution air

A sanple of the dilution air shall be taken at a constant flow rate
near the anbient air-inlet (after the filter if one is fitted).

The air shall not be contam nated by exhaust gases fromthe m xing
ar ea.

The sanpling rate for the dilution air shall be conparable to that
used in the case of the dilute exhaust gases.

Sanpl i ng operations

The materials used for the sanpling operations shall be such as not
to change the pollutant concentration

Filters may be used in order to extract the solid particles from
t he sanpl e.

Punps are required in order to convey the sanple to the sanpling
bag(s).

Fl ow control valves and flownmeters are needed in order to obtain
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the flowrates required for sanmpling.

Qui ck-fasteni ng gas-tight connections may be used between the

t hree-way val ves and the sanpling bags, the connections sealing
themsel ves automatically on the bag side. Oher systenms may be used
for conveying the sanples to the anal yser (three-way stop val ves,
for exanple).

The various valves used for directing the sanpling gases shall be
of the quick-adjusting and qui ck-acting type.

St orage of the sanple

The gas sanples shall be collected in sanpling bags of adequate
capacity so as not to reduce the sanpling rate. The bags shall be
made of a material such as will not change the concentration of
synthetic pollutant gases by nore than = 2 per cent after

20 m nutes.

Addi tional sanpling unit for the testing of vehicles equipped with
a conpression-ignition engine

Unli ke the taking of gas sanples from vehicles equi pped with spark-
ignition engines, the hydrocarbon and particul ate sanmpling points
are located in a dilution tunnel

In order to reduce heat |osses in the exhaust gases between the
exhaust outlet and the dilution tunnel inlet, the pipe may not be
nore than 3.6 mlong, or 6.1 mlong if heat insulated. Its interna
di aneter may not exceed 105 nm

Predom nantly turbulent flow conditions (Reynol ds number 3 4000)
shall apply in the dilution tunnel, which shall consist of a
strai ght tube of electrically-conductive material, in order to
guarantee that the diluted exhaust gas is honmpgeneous at the
sanpling points and that the sanples consist of representative
gases and particulates. The dilution tunnel shall be at |east
200 mMmin dianmeter and the system shall be earthed.

The particul ate sanpling system shall consist of a sampling probe
in the dilution tunnel and two series-nounted filters. Quick-acting
val ves shall be | ocated both up and downstreamof the two filters
in the direction of flow.

The configuration of the sanple probe shall be as indicated
in Figure 5/2.

The particul ate sanpling probe shall neet the foll owi ng conditions:
It shall be installed near the tunnel centreline, roughly ten

tunnel dianeters downstream of the gas inlet, and have an interna
di aneter of at |east 12 nm
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9.

The distance fromthe sanpling tip to the filter nmount shall be at
| east five probe dianmeters, but shall not exceed 1,020 nm

The sanple gas flow measuring unit shall consist of punps, gas flow
regul ators and fl ow nmeasuring units.

The hydrocarbon sanpling system shall consist of a heated sanpling

probe, line, filter and punp. The sanpling probe shall be installed
at the sanme distance fromthe exhaust gas inlet as the particul ate

sanpling probe, in such a way that neither interferes with sanples

taken by the other. It shall have a m ninuminternal dianeter of

4 mm

Al'l heated parts shall be maintained at a tenperature of 463 K
(190 °C) = 10 K by the heating system

If it is not possible to conpensate for variations in the flow rate
provi sion shall be nade for a heat exchanger and a tenperature
control device as specified in paragraph 2.3.3.1. so as to ensure
that the flowrate in the systemis constant and the sanpling rate
accordi ngly proportional

Figure 5/2

Particul ate sanpling probe configuration
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Wal | thickness: approx. 1 mm- Material: stainless stee
3. DESCRI PTI ON OF THE DEVI CES

3. 1. Variable dilution device with positive displacenment punp
(PDP-CVS) (Figure 5/3)

3.1.1. The positive displacenment punmp - constant vol ume sampl er (PDP-CVS)
satisfies the requirenments of this Annex by metering the flow of
gas through the punp at constant tenperature and pressure. The
total volune is neasured by counting the revolutions made by the
calibrated positive displacenent punp. The proportional sanple is
achi eved by sanpling with punp, flowneter and flow control valve
at a constant flow rate

3.1.2. Figure 5/3 is a schematic drawi ng of such a sanpling system Since
various configurations can produce accurate results, exact
conformity with the drawing is not essential. Additional conponents
such as instrunents, valves, sol enoids and swi tches may be used to
provi de additional information and co-ordinate the functions of the
conmponent system

3.1.3. The sanpling equi pnment consists of:

3.1.3.1. Afilter (D) for the dilution air, which can be preheated if
necessary. This filter shall consist of activated charcoa
sandwi ched between two | ayers of paper, and shall be used to reduce
and stabilise the hydrocarbon concentrations of anmbient em ssions
in the dilution air;

3.1.3.2. A m xi ng chanber (M in which exhaust gas and air are m xed
honogeneousl y;

3.1.3.3. A heat exchanger (H) of a capacity sufficient to ensure that
t hroughout the test the tenperature of the air/exhaust-gas m xture
measured at a point inmediately upstream of the positive
di spl acement punp is within 6 K of the designed operating
tenperature. This device shall not affect the pollutant
concentrations of diluted gases taken off after for analysis;

3.1.3.4. A tenperature control system (TC), used to preheat the heat
exchanger before the test and to control its tenperature during the
test, so that deviations fromthe designed operating tenperature
are limted to 6 K

3.1.3.5. The positive displacenent punp (PDP), producing a constant-vol unme
flow of the air/exhaust-gas m xture; the flow capacity of the punp
shall be | arge enough to elimnate water condensation in the system
under all operating conditions which may occur during a test; this
can be generally ensured by using a positive displacenent punp with
a flow capacity:
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twice as high as the maxi mum fl ow of exhaust gas produced by
accel erations of the driving cycle, or

sufficient to ensure that the CO, concentration in the dilute-
exhaust sanple bag is |ess than 3 per cent by volunme for petrol and
di esel, less than 2.2 per cent by volune for LPG and | ess than

1.5 per cent by volunme for NG

A tenperature sensor (T,), (accuracy and precision = 0.4 kPa),
fitted i medi ately upstream of the volunme neter and used to

regi ster the pressure difference between the gas m xture and the
anbi ent air;

A pressure gauge (G), (accuracy and precision £ 0.4 kPa), fitted

i mredi ately upstream of the positive displacenment punp and used to
regi ster the pressure gradi ent between the gas m xture and the
anbi ent air;

Anot her pressure gauge (G), accuracy and precision + 0.4 kPa),
fitted so that the differential pressure between punp inlet and
punp outl et can be registered,

Two sanpling probes (S; and S;) for continuous sanpling of the
dilution air and of the diluted exhaust-gas/air m xture;

Afilter (F), to extract solid particles fromthe flows of gas
col l ected for analysis;

Pumps (P), to collect a constant flow of the dilution air as wel
as of the diluted exhaust-gas/air mxture during the test;

Fl ow controllers (N), to ensure a constant uniformflow of the gas
sanpl es taken during the course of the test from sampling probes S;
and S, and flow of the gas sanples shall be such that, at the end
of each test, the quantity of the samples is sufficient for

anal ysis (approx. 10 litres per mnute);

Fl ow neters (FL), for adjusting and nonitoring the constant flow of
gas sanples during the test;

Qui ck-acting valves (V), to divert a constant flow of gas sanples
into the sanpling bags or to the outside vent;

Gas-tight, quick-1ock coupling elements (Q between the quick-
acting val ves and the sanpling bags; the coupling shall close
automatically on the sanmpling-bag side; as an alternative, other
ways of transporting the sanples to the anal yser may be used
(three-way stopcocks, for instance);

Bags (B), for collecting sanples of the diluted exhaust gas and of
the dilution air during the test; they shall be of sufficient
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3.1.3.17.

capacity not to inpede the sanple flow, the bag material shall be
such as to affect neither the measurenents thensel ves nor the
chem cal conposition of the gas sanples (for instance: |am nated
pol yet hyl ene/ pol yam de films, or fluorinated pol yhydrocarbons);

A digital counter (C), to register the nunber of revolutions
performed by the positive displacenment punp during the test.

Addi ti onal equi pnent required when testing conpression-ignition-
engi ned vehicl es

To comply with the requirements of paragraphs 4.3.1.1. and 4. 3. 2.
of annex 4, the additional conponents within the dotted lines in
Figure 5/3 shall be used when testing conpression-ignition-engined
vehi cl es:

Fh is a heated filter,

Ss is a sanpling point close to the m xing chanber,

Vi is a heated multi-way val ve

Q is a quick connector to allow the anbient air sanple

BA to be anal ysed on the HFID,
HFI D is a heated flanme ionisation anal yser,

R and | are a neans of integrating and recording the
i nst ant aneous hydr ocarbon concentrati ons,

Ly, is a heated sanple |ine.
Al'l heated conponents shall be nmintained at 463 K (190 °C) + 10 K
Particul ate sanpling system
S, Sanmpling probe in the dilution tunnel,
Fo Filter unit consisting of two series-mounted filters;
swi tching arrangenent for further parallel-nmounted pairs of
filters,
Sanpling |ine,
Pumps, flow regulators, flow measuring units.
Critical-flow venturi dilution device (CFV-CVS) (Figure 5/4)
The use of a critical-flow venturi in connection with the CVS
sanpling procedure is based on the principles of flow nechanics for

critical flow The variable mxture flowrate of dilution and
exhaust gas is maintained at sonic velocity which is directly
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proportional to the square root of the gas tenperature. Flowis
continually nonitored, conputed and integrated throughout the test.

The use of an additional critical-flow sanpling venturi ensures the
proportionality of the gas sanmpl es taken. As both pressure and
tenperature are equal at the two venturi inlets the volune of the
gas flow diverted for sanpling is proportional to the total vol une
of diluted exhaust-gas m xture produced, and thus the requirenents
of this annex are net.

Fiqure 5/3

Constant volume sanpler with positive displacement punp (PDP-CVS)
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Figure 5/4
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Constant volume sanpler with critical-flow venturi (CFV-CVS System
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. 10.

.11,

.12,

. 13.

Figure 5/4 is a schematic drawi ng of such a sanpling system Since
various configurations can produce accurate results, exact
conformty with the drawing is not essential. Additional conponents
such as instrunents, valve, solenoids, and swi tches my be used to
provi de additional information and co-ordinate the functions of the
conmponent system

The col |l ecti ng equi pnent consi sts of:

Afilter (D) for the dilution air, which can be preheated if
necessary: the filter shall consist of activated charcoa

sandwi ched between | ayers of paper, and shall be used to reduce and
stabilise the hydrocarbon background em ssion of the dilution air

A m xi ng chanmber (M, in which exhaust gas and air are m xed
honogeneousl y;

A cycl one separator (CS), to extract particles;

Two sanpling probes (S; and S;) for taking samples of the dilution
air, as well as of the diluted exhaust gas;

A sampling critical-flow venturi (SV), to take proportional sanples
of the diluted exhaust gas at sanpling probe S;;

Afilter (F), to extract solid particles fromthe gas fl ows
di verted for analysis;

Pumps (P), to collect part of the flow of air and dil uted exhaust
gas in bags during the test;

A flow controller (N), to ensure a constant flow of the gas sanples
taken in the course of the test from sanpling probe S;; the flow of
the gas sanples shall be such that, at the end of the test, the
quantity of the sanples is sufficient for analysis

(approx. 10 litres per mnute);

A snubber (PS), in the sanpling |ine;

Fl ow neters (FL), for adjusting and nonitoring the flow of gas
sanpl es during tests;

Qui ck-acting solenoid valves (V), to divert a constant flow of gas
sanmples into the sanpling bags or the vent;

Gas-tight, quick-1ock coupling elenments (Q, between the quick-
acting val ves and the sanpling bags; the couplings shall close
automatically on the sampling-bag side. As an alternative, other
ways of transporting the sanples to the anal yser may be used
(three-way stop-cocks, for instance).

Bags (B) for collecting sanples of the diluted exhaust gas and the
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dilution air during the tests; they shall be of sufficient capacity
not to inpede the sanple flow, the bag material shall be such as to
af fect neither the nmeasurements thensel ves nor the chenica
conmposition of the gas sanples (for instance: |am nated

pol yet hyl ene/ pol yam de filnms, or fluorinated poly-hydrocarbons);

A pressure gauge (G, which shall be precise and accurate to within
+ 0.4 kPa;

A tenperature sensor (T), which is precise and accurate to within
+ 1 K and has a response tine of 0.1 seconds to 62 per cent of a
tenperature change (as neasured in silicon oil);

A nmeasuring critical-flow venturi tube (M), to neasure the flow
vol une of the diluted exhaust gas;

A blower (BL), of sufficient capacity to handle the total volunme of
di | uted exhaust gas;

The capacity of the CFV-CVS system shall be such that, under al
operating conditions which may possibly occur during a test, there
will be no condensation of water. This is generally ensured by
usi ng a bl ower whose capacity is:

twice as high as the maxi mum fl ow of exhaust gas produced by
accel erations of the driving cycle; or

sufficient to ensure that the CO, concentration in the dilute
exhaust sanple bag is |less than 3 per cent by vol une.

Addi ti onal equi pnent required when testing conpression-ignition-
engi ned vehicl es

To conply with the requirenents of paragraphs 4.3.1.1. and 4. 3. 2.

of annex 4, the additional conponents shown within the dotted |ines
of Figure 5/4 shall be used when testing conpression-ignition-

engi ned vehicl es.

Fr is a heated filter,

Ss is a sanple point close to the m xi ng chanber,

Vi is a heated nmulti-way val ve

Q is a quick connector to allow the anbient air sanple

BA to be anal ysed on the HFID,
HFI D is a heated flanme ionisation anal yser,

R and | are a neans of integrating and recording the
i nst ant aneous hydr ocarbon concentrati ons,
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Ly, is a heated sanple |ine.
Al'l heated conponents shall be nmintained at 463 K (190 °C) + 10 K

I f conpensation for varying flowis not possible, then a heat
exchanger (H) and tenperature control system (Tc) as described in
paragraph 3.1.3. of this appendix will be required to ensure
constant flow through the venturi (M) and thus proportional flow
through S; particul ate sanpling system

S, Sampling probe in dilution tunnel

Fo Filter unit, consisting of two series-nounted filters;
switching unit for further parallel-munted pairs of
filters,

Sanpling |ine,

Pumps, flow regulators, flow measuring units.
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Annex 4 - Appendix 6

METHOD OF CALI BRATI NG THE EQUI PMENT
ESTABLI SHVENT OF THE CALI BRATI ON CURVE

Each normal |y used operating range is calibrated in accordance with
the requirements of paragraph 4.3.3. of annex 4 by the follow ng
procedure:

The anal yser calibration curve is established by at |least five
calibration points spaced as uniformy as possible. The nomni nal
concentration of the calibration gas of the highest concentration
shall be not |less than 80 per cent of the full scale.

The calibration curve is calculated by the | east squares method.

If the resulting polynom al degree is greater than 3, the nunber of
calibration points shall be at |east equal to this pol ynom al
degree plus 2.

The calibration curve shall not differ by nore than = 2 per cent
fromthe nom nal value of each calibration gas.

Trace of the calibration curve

Fromthe trace of the calibration curve and the calibration points,
it is possible to verify that the calibration has been carried out
correctly. The different characteristic paranmeters of the anal yser
shal | be indicated, particularly:

t he scal e,

the sensitivity,

the zero point,

the date of carrying out the calibration

If it can be shown to the satisfaction of the technical service
that alternative technology (e.g. computer, electronically
controlled range switch, etc.) can give equival ent accuracy, then
these alternatives may be used.

Verification of the calibration

Each normal |y used operating range shall be checked prior to each
anal ysis in accordance with the foll ow ng:

The calibration shall be checked by using a zero gas and a span gas
whose nonminal value is within 80-95 per cent of the supposed val ue
to be anal ysed.

If, for the two points considered, the value found does not differ
by nmore than + 5 per cent of the full scale fromthe theoretica
val ue, the adjustnent paranmeters may be nodified. Should this not
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2.

LT,

be the case, a new calibration curve shall be established in
accordance with paragraph 1 of this appendi x.

After testing, zero gas and the sane span gas are used for re-
checking. The analysis is considered acceptable if the difference
between the two neasuring results is less than 2 per cent.

CHECKI NG FOR FI D HYDROCARBON RESPONSE
Det ector response optim sation

The FID shall be adjusted, as specified by the instrument
manuf acturer. Propane in air should be used, to optinise the
response, on the nost common operating range.

Calibration of the HC anal yser

The anal yser should be calibrated using propane in air and purified
synthetic air. See paragraph 4.5.2. of annex 4 (calibration and
span gases).

Establish a calibration curve as described in paragraphs 1.1.
to 1.5. of this appendix.

Response factors of different hydrocarbons and recomrended linmits

The response factor (Rf), for a particular hydrocarbon species is
the ratio of the FID Cl reading to the gas cylinder concentration
expressed as ppm Cl.

The concentration of the test gas shall be at a level to give a
response of approximately 80 per cent of full-scale deflection, for
the operating range. The concentration shall be known, to an
accuracy of = 2 per cent in reference to a gravimetric standard
expressed in volune. In addition, the gas cylinder shall be pre-
conditioned for 24 hours at a tenperature between 293 K and 303 K
(20 and 30 °C).

Response factors should be determ ned when introduci ng an anal yser
into service and thereafter at major service intervals. The test
gases to be used and the recommended response factors are:

Met hane and purified air: 1.00 < Rf < 1.15
or 1.00 < Rf < 1.05 for NG fuelled vehicles
Propyl ene and purified air: 0.90 < Rf < 1.00
Tol uene and purified air: 0.90 < Rf < 1.00

Rel ative to a response factor (Rf) of 1.00 for propane and purified
air.
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Oxygen interference check and recommended limts

The response factor shall be determ ned as described in
par agraph 2.3. above. The test gas to be used and recomended
response factor range is:

Propane and nitrogen: 0.95 < Rf < 1.05

EFFI Cl ENCY TEST OF THE NOQ, CONVERTER

The efficiency of the converter used for the conversion of NG, into
NO is tested as foll ows:

Using the test set up as shown in Figure 6/1 and the procedure
descri bed bel ow, the efficiency of converters can be tested by
means of an ozonator.

Calibrate the CLA in the nbpst commopn operating range follow ng the
manuf acturer's specifications using zero and span gas (the NO
content of which shall anmount to about 80 per cent of the operating
range and the NO, concentration of the gas mxture shall be |ess
than 5 per cent of the NO concentration). The NQ, anal yser shall be
in the NO nmode so that the span gas does not pass through the
converter. Record the indicated concentration.

Via a T-fitting, oxygen or synthetic air is added continuously to
the span gas flow until the concentration indicated is about 10 per
cent less than the indicated calibration concentration given in

par agraph 3.1. above. Record the indicated concentration (C). The
ozonator is kept deactivated throughout this process.

The ozonator is now activated to generate enough ozone to bring the
NO concentration down to 20 per cent (mninum 10 per cent) of the
calibration concentration given in paragraph 3.1. above. Record the
i ndi cated concentration (d).

The NQ, anal yser is then switched to the NO npde, which nmeans that
the gas m xture (consisting of NO, NO, O, and N,) now passes
t hrough the converter. Record the indicated concentration (a).

The ozonator is now deactivated. The m xture of gases described in
par agr aph 3. 2. above passes through the converter into the
detector. Record the indicated concentration (b).
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Figure 6/1

Di agram of NQ, converter efficiency devices
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3. 6. Wth the ozonator deactivated, the flow of oxygen or synthetic air

is also shut off.
The NO, readi ng of the anal yser shall then be no nore than 5 per
cent above the figure given in paragraph 3.1. above.

3. 7. The efficiency of the NO, converter is calculated as foll ows:
- a- b
Efficiency (per cent) = (1+ d)><100
3. 8. The efficiency of the converter shall not be |ess than 95 per cent.
3.9. The efficiency of the converter shall be tested at |east once
a week.
4. CALI BRATI ON OF THE CVS SYSTEM
4.1. The CVS system shall be calibrated by using an accurate fl ow nmeter

and a restricting device. The flow through the system shall be
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measured at various pressure readings and the control paranmeters of
the system measured and related to the fl ows.

Various types of flownmeter may be used, e.g. calibrated venturi,
| am nar flow neter, calibrated turbine-neter, provided that they
are dynam c neasurement systens and can meet the requirenents of
par agraphs 4.4.1. and 4.4.2. of annex 4.

The foll owi ng paragraphs give details of nethods of calibrating PDP
and CFV units, using a |lamnar flow nmeter, which gives the required
accuracy, together with a statistical check on the calibration
validity.

Calibration of the positive displacenent punp (PDP)

The followi ng calibration procedure outlines the equi pment, the
test configuration and the various paraneters which are neasured to
establish the flowrate of the CVS punp. Al the paraneters rel ated
to the punp are sinultaneously neasured with the paraneters rel ated
to the flow neter which is connected in series with the punp. The
calculated flowrate (given in n¥/mn. at punp inlet, absolute
pressure and tenperature) can then be plotted versus a correlation
function which is the value of a specific conbination of punp
paranmeters. The |inear equation which relates the punp flow and the
correlation function is then determ ned. In the event that a CVS
has a multiple speed drive, a calibration for each range used shal
be perforned.

This calibration procedure is based on the neasurenent of the
absol ute val ues of the punp and flow neter paraneters that relate
the flow rate at each point. Three conditions shall be naintained
to ensure the accuracy and integrity of the calibration curve:

The punp pressures shall be measured at tappings on the punp rather
than at the external piping on the punp inlet and outlet. Pressure
taps that are nounted at the top centre and bottom centre of the
punp drive headpl ate are exposed to the actual punp cavity
pressures, and therefore reflect the absolute pressure
differentials;

Tenperature stability shall be maintained during the calibration
The lam nar flowneter is sensitive to inlet tenperature
oscillations which cause the data points to be scattered. G adua
changes of £+ 1 Kin tenperature are acceptable as |ong as they
occur over a period of several m nutes;

Al'l connections between the flowneter and the CVS punp shall be
free of any | eakage.

During an exhaust emi ssion test, the nmeasurenment of these same punp
paranmeters enables the user to calculate the flowrate fromthe
cal i bration equation.
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4.2.3.1.

4.2.3.2.

4.2.3.3.

Figure 6/2 of this appendi x shows one possible test set-up
Variations are perm ssible, provided that they are approved by the
adm ni stration granting the approval as being of conparable
accuracy. If the set-up shown in appendix 5, figure 5/3, is used,
the follow ng data shall be found within the limts of precision
gi ven:

barometric pressure (corrected)(Py) + 0.03 kPa
anbi ent tenperature (T) + 0.2 K
air tenperature at LFE (ETI) + 0.15 K
pressure depression upstream of LFE (EPI) + 0.01 kPa
pressure drop across the LFE matri x ( EDP) + 0.0015 kPa
air tenperature at CVS punp inlet (PTI) + 0.2 K
air tenperature at CVS punmp outlet (PTO + 0.2 K
pressure depression at CVS punp inlet (PPl) + 0.22 kPa
pressure head at CVS punp outlet (PPO + 0.22 kPa
punp revol utions during test period (n) +11/mn
el apsed tinme for period (mninmum 250 s) (t) + 0.15s

After the system has been connected as shown in Figure 6/2 of this
appendi x, set the variable restrictor in the w de-open position and
run the CVS punp for 20 m nutes before starting the calibration

Reset the restrictor valve to a nore restricted condition in an

i ncrenent of punp inlet depression (about 1 kPa) that will yield a
m ni mum of six data points for the total calibration. Allowthe
systemto stabilise for three m nutes and repeat the data

acqui sition.

Figure 6/2

PDP- CVS cal i brati on configuration
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4.2.4.1.

4.2.4.2.

Dat a anal ysi s

The air flowrate (Q) at each test point is calculated in
standard n¥/ min. fromthe flow neter data using the manufacturer's
prescri bed nethod.

The air flowrate is then converted to punp flow (V,) in nf/rev at
absol ute punp inlet tenperature and pressure.

v - &, To 10133
n 2732 B,
wher e:
Vo = pump flow rate at T, and P, given in n¥/rev.,
Q = air flow at 101.33 kPa and 273.2 Kgiven in n? in
n#/ mn.,
T, = punp inlet tenperature (K),
Py = absol ute punp inlet pressure (kPa),
n = punp speed in revol utions per ninute.

To conpensate for the interaction of punp speed pressure variations
at the punp and the punp slip rate, the correlation function (X
between the punp speed (n), the pressure differential from punp
inlet to punp outlet and the absolute punp outlet pressure is then
cal cul ated as foll ows:

1 DPp
Xy = —

n P
wher e:
Xo = correl ati on functi on,
AP, = pressure differential frompunp inlet to punp outlet

(kPa).

P. = absol ute outlet pressure (PPO + P,) (kPa).

A linear least-square fit is performed to generate the calibration
equati ons which have the fornul ae:

Vo= Do - M (Xo)

n=A-B(AP)
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Dy, M A and B are the slope-intercept constants describing the
l'ines.
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Figure 6/3
CFV-CVS calibration configuration
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4.2.4.3. A CVS systemthat has multiple speeds shall be calibrated on each
speed used. The calibration curves generated for the ranges shal
be approxi mately parallel and the intercept values (D,) shall
i ncrease as the punp flow range decreases.
If the calibration has been performed carefully, the cal cul ated
values fromthe equation will be within 0.5 per cent of the
measured val ue of V,. Values of Mwll vary fromone punp to
another. Calibration is perforned at punp start-up and after mmjor
mai nt enance.
4. 3. Calibration of the critical-flow venturi (CFV)
4.3.1. Calibration of the CFV is based upon the flow equation for a

critical venturi:
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wher e:

Q = flow,

K, = calibration coefficient,
P = absolute pressure (kPa),
T = absolute tenperature (K).

Gas flowis a function of inlet pressure and tenperature.

The calibration procedure described bel ow establishes the val ue of
the calibration coefficient at neasured val ues of pressure,
tenperature and air flow

The manufacturer's recomended procedure shall be foll owed for
calibrating electronic portions of the CFV.

Measurenents for flow calibration of the critical flow venturi are
required and the followi ng data shall be found within the limts of
preci si on given:

baronmetric pressure (corrected) (P,) + 0. 03 kPa,

LFE air tenperature, flowneter (ETI) +0.15 K,

pressure depression upstreamof LFE (EPI) +0.01 kPa,

pressure drop across (EDP) LFE matrix + 0. 0015 kPa,
air flow (Q) +0.5 per cent,
CFV inlet depression (PPIl) +0. 02 kPa,
tenperature at venturi inlet (T,) + 0.2 K

The equi pnent shall be set up as shown in figure 3 of this appendix
and checked for |eaks. Any |eaks between the flow nmeasuring device
and the critical-flow venturi will seriously affect the accuracy of
the calibration.

The variable-flow restrictor shall be set to the open position, the
bl ower shall be started and the system stabilised. Data from all
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i nstruments shall be recorded.
4.3.6. The flow restrictor shall be varied and at |east eight readings
across the critical flow range of the venturi shall be nade.
4.3.7. The data recorded during the calibration shall be used in the

following calculations. The air flowrate (Q) at each test point is
calculated fromthe flow neter data using the manufacturer's
prescri bed nethod.

Cal cul ate values of the calibration coefficient for each test
poi nt :

wher e:

Q =flowrate in nf/mn. at 273.2 K and 101. 33 kPa,
T, = tenperature at the venturi inlet (K)

P, = absolute pressure at the venturi inlet (kPa).

Plot K, as a function of venturi inlet pressure. For sonic flow,
K. will have a relatively constant value. As pressure decreases
(vacuum i ncreases) the venturi beconmes unchoked and K, decreases.
The resultant K, changes are not pernissible.

For a mni mum of eight points in the critical region, calculate an
average K, and the standard devi ati on.

If the standard devi ati on exceeds 0.3 per cent of the average K,
take corrective action.
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Annex 4 - Appendix 7

TOTAL SYSTEM VERI FI CATI ON

To comply with the requirenments of paragraph 4.7. of annex 4, the
total accuracy of the CVS sanpling system and anal ytical system
shall be determ ned by introducing a known nass of a pollutant gas
into the systemwhilst it is being operated as if during a norma
test and then anal ysing and cal cul ating the pollutant nass
according to the fornmulae in appendix 8 to annex 4 except that the
density of propane shall be taken as 1.967 grans per litre at
standard conditions. The following two techni ques are known to give
sufficient accuracy.

METERI NG A CONSTANT FLOW OF PURE GAS (CO OR GiHg)
USI NG A CRITI CAL FLOW ORI FI CE DEVI CE

A known quantity of pure gas (CO OR GHg) is fed into the CVS system
through the calibrated critical orifice. If the inlet pressure is
hi gh enough, the flowrate (q), which is adjusted by neans of the
critical flow orifice, is independent of orifice outlet pressure
(critical flow). If deviations exceeding 5 per cent occur, the
cause of the malfunction shall be determi ned and corrected. The CVS
systemis operated as in an exhaust enission test for about 5

to 10 m nutes. The gas collected in the sanpling bag is anal ysed by
t he usual equi pment and the results conpared to the concentration

of the gas sanpl es which was known beforehand.

METERI NG A LI M TED QUANTI TY OF PURE GAS (CO OR G;Hg)
BY MEANS OF A GRAVI METRI C TECHNI QUE

The foll owi ng gravinmetric procedure may be used to verify the CVS
system The weight of a small cylinder filled with either carbon
nonoxi de or propane is determined with a precision of + 001 g. For
about 5 to 10 minutes, the CVS systemis operated as in a nornal
exhaust em ssion test, while CO or propane is injected into the
system The quantity of pure gas involved is determ ned by means of
di fferential weighing. The gas accunulated in the bag is then

anal ysed by nmeans of the equi pnent normally used for exhaust-gas
anal ysis. The results are then conpared to the concentration
figures conputed previously.
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Annex 4 - Appendix 8
CALCULATI ON OF THE MASS EM SSI ONS OF POLLUTANTS
1. GENERAL PROVI SI ONS
1.1. Mass emi ssions of gaseous pollutants shall be cal cul ated by neans
of the follow ng equation:
V_ Q. k .C.10°
Mi: mix QI h i (l)
d
wher e:
M = mass em ssion of the pollutant i in grans per
kil ometer,
Vi « = vol une of the diluted exhaust gas expressed in litres
per test and corrected to standard conditions (273.2
K and 101. 33 kPa),
Q = density of the pollutant i in grans per litre at
normal tenperature and pressure (273.2 K and 101. 33
kPa) ,
kp = hum dity correction factor used for the cal cul ation
of the mass enissions of oxides of nitrogen. There is
no humdity correction for HC and CO
G = concentration of the pollutant i in the diluted
exhaust gas expressed in ppmand corrected by the
anount of the pollutant i contained in the dilution
air,
d = di stance corresponding to the operating cycle in
kil ometres.
1.2. VOLUME DETERM NATI ON
1.2.1. Cal cul ati on of the volune when a variable dilution device with
constant flow control by orifice or venturi is used. Record
continuously the paranmeters showi ng the volunetric flow, and
calcul ate the total volunme for the duration of the test.
1.2.2. Cal cul ation of volume when a positive displacenment punp is used.

The vol une of diluted exhaust gas measured in systenms conprising a
positive displacenent punp is calculated with the foll ow ng
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formul a:
V =V, N
wher e:
vV = vol unme of the diluted gas expressed in litres per test
(prior to correction),
V, = vol une of gas delivered by the positive displacement punp in

testing conditions in litres per revolution,
N = nunmber of revol utions per test.
Correction of the diluted exhaust-gas volunme to standard conditions

The diluted exhaust-gas volume is corrected by nmeans of the
follow ng fornul a:

=R - RO
V. = V.K f—2— (2)
T o
i n which:
2732 (K)
= —————— = 26961 K/kPa
1~ 10133 (kPa) ( ) (3)
wher e:
P = baronmetric pressure in the test roomin kPa,
P, = vacuum at the inlet to the positive displacenment punp in kPa
relative to the anbient baronetric pressure,
T, = average tenmperature of the diluted exhaust gas entering the

positive displacenment punp during the test (K)

CALCULATI ON OF THE CORRECTED CONCENTRATI ON OF POLLUTANTS
IN THE SAMPLI NG BAG
& 10
C=C,-Cctl — 4
i e d% DFﬂ ( )

wher e:
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G = concentration of the pollutant i in the diluted exhaust gas,
expressed in ppm and corrected by the anpunt of i contained
inthe dilution air,

C = measured concentration of pollutant i in the diluted exhaust

gas, expressed in ppm

G = concentration of pollutant i in the air used for dilution,

expressed in ppm

DF = dilution factor.

The dilution factor is calculated as foll ows:

For petrol and diesel

DF 134 f trol and diesel (5a)

= - or petrol an i ese a
CCOZ + (CHC + CCO))('I‘O ‘
DF 119 for LPG (5b)
= - or
CCOZ + (CHC + CCO)X:I'O !
DF 95 f NG (5¢)
= - or c
CCOZ + (CHC + CCO)XlO ‘

In these equati ons:

Ceo = concentration of CO, in the diluted exhaust gas
contained in the sanpling bag, expressed in per cent
vol une,

Cic = concentration of HC in the diluted exhaust gas
contained in the sanpling bag, expressed in ppm
carbon equi val ent,

Coo = concentration of COin the diluted exhaust gas
contained in the sanpling bag, expressed in ppm

1. 4. DETERM NATI ON OF THE NO HUM DI TY CORRECTI ON FACTOR

In order to correct the influence of humidity on the results of
oxi des of nitrogen, the follow ng cal cul ati ons are appli ed:



1.5.1.1.

1.5.1.2.

1.5.1.3.

1

Kn = 100829 (H- 10.70)

i n which:

wher e:

Pq

Pe

EXAMPLE

Dat a

_ 6211xR, xP,
" P,- P,xR, X102

TRANS/ WP. 29/ 741
page 151

(6)

absol ute hum dity expressed in granms of water per kil ogram

of dry air,

relative humidity of the anmbient air expressed as a

per cent age,

saturation vapour pressure at ambi ent tenperature expressed

in kPa,

at rospheric pressure in the room expressed in kPa.

Anmbi ent condi ti ons:

anbi ent tenperature: 23 °C = 297.2 K

barometric pressure: Pz = 101. 33 kPa,

relative humdity: R, = 60 per cent,

saturation vapour pressure: Py = 2.81 kPa of H,O at 23 °C

Vol une neasured and reduced to standard conditions (para. 1.)

V = 51.961 nP

Anal yser readings:
Di | ut ed exhaust sanple Dilution-air sanple
HC (1) 92 ppm 3.0 ppm
cO 470 ppm 0 ppm
NQO, 70 ppm 0 ppm
Co, 1.6 per cent by volune 0. 03 per cent by vol une
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(1) in ppmcarbon equival ent
1.5.2. Cal cul ati ons
1.5.2.1. Hum dity correction factor (ky) (see formula 6):
H = 6211xR, xP,
" P,- P,xR_x10?
Y = 6.211x60
~ 101.33- (281x6010°?)
H =10.5092
K. = 1
"7 1- 00329x(H - 1071)
K = 1
"7 1- 0.0329%(105092 - 10.71)
k, = 0.9934
1.5.2.2. Dilution factor (DF) (see fornmula (5))
DF = 134
Ccoz + (CHC + Cco) x10°*
o - 134
16+ (92+ 4.70) x10°*
DF = 8091
1.5.2.3. Cal cul ation of the corrected concentration of pollutants in the
sampl i ng bag:

HC, mass emi ssions (see fornulae (4) and (1))
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1
G —Ce'Cd(l'E
1
=92 - 3 (1-—)
“ 8.091
G = 89. 371
1
M'lC :CHC-Vm'X'Q'K:'a
Q¢ = 0.619 in the case of petrol or diesel

Q¢ = 0.649 in the case of LPG

Qc = 0.714 in the case of NG
1
Mc = 89.371 . 51.961 . 0.619 . 106 . -a
2.88
M = _d g/ km

CO, nmass enissions (see fornmula (1))

1
Mo = Co . Vimix - Qo . a
Qo = 1.25
1
Mo = 470 51.961 . 1.25 . 108 . a‘
305
MJOZT g/ km

NO, mass emnmissions (see formula (1))

1
M\‘OX:CNC»(-Vm'X-Q\IQ(-kH-E

Qo = 2.05
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1
Mo = 70 . 51.961 . 2.05 . 0.9934 . 10°°% . a
741
Mox = —— g/ km
d
2. SPECI AL PROVI SI ONS FOR VEHI CLES EQUI PPED W TH COVPRESSI ON- | GNI Tl ON
ENG NES
2.1. To cal cul ate HC-nass enission for conpression-ignition engines, the
average HC concentration is calculated as foll ows:
t2
OChc el
t
C,=t— (7)
° tz ) t1

wher e:

t2

(‘)CHC.dt = integral of the recording of the heated FID

t
over the test (t,-ty)

C = concentration of HC neasured in the diluted
exhaust in ppmof G is substituted for C¢c in
all relevant equations.

2.2. Det erm nati on of particul ates

Particulate emission M, (g/km is calculated by nmeans of the
foll owi ng equation:

(Vmix + \/ep)xF)e
P V,, xd

wher e exhaust gases are vented outside tunnel;

M. = Vmix XR&
PT oV, d

where exhaust gases are returned to the tunnel.

wher e:
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Vol une of diluted exhaust gases (see para. 1.1.), under
standard conditi ons,

Vol ume of exhaust gas flow ng through particulate filter
under standard conditions,

Particul ate mass collected by filters,
Di stance corresponding to the operating cycle in km

Particul ate em ssion in g/km
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2.5.1.1.

Annex 5

TYPE || TEST
(Carbon nonoxi de em ssion test at idling speed)

| NTRODUCTI ON

Thi s annex describes the procedure for the Type Il test defined in
par agraph 5.3.2. of this Regul ation.

CONDI TI ONS OF MEASUREMENT

The fuel shall be the reference fuel, specifications for which are
given in annex 10 to this Regul ation

During the test, the environnental tenperature shall be

bet ween 293 and 303 K (20 and 30 °C). The engine shall be warned up
until all tenperatures of cooling and |ubrication neans and the
pressure of |ubrication means have reached equilibrium

Vehicles that are fuelled either with petrol or with LPG or NG
shall be tested with the reference fuel (s) used for the Type
test.

In the case of vehicles with manually-operated or sem -automati c-
shift gearboxes, the test shall be carried out with the gear |ever
in the "neutral” position and with the clutch engaged.

In the case of vehicles with autonmatic-shift gearboxes, the test
shall be carried out with the gear selector in either the "neutral"
or the "parking" position.

Conmponents for adjusting the idling speed
Definition

For the purposes of this Regul ation, "conponents for adjusting the
idling speed" nmeans controls for changing the idling conditions of
the engi ne which may be easily operated by a mechanic using only
the tools described in paragraph 2.5.1.1. below. In particular
devices for calibrating fuel and air flows are not considered as
adj ust rent conponents if their setting requires the renoval of the
set-stops, an operation which cannot nornmally be performed except
by a professional nmechanic.

Tool s which may be used to control conponents for adjusting the
idling speed: screwdrivers (ordinary or cross-headed), spanners
(ring, open-end or adjustable), pliers, Alen keys.
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Det erm nati on of neasurement points

A neasurenment at the setting in accordance with the conditions
fixed by the manufacturer is perforned first;

For each adj ustnent conponent with a continuous variation, a
suf ficient number of characteristic positions shall be determ ned.

The neasurenent of the carbon-nonoxi de content of exhaust gases
shall be carried out for all the possible positions of the

adj ust nent conponents, but for conponents with a continuous
variation only the positions defined in paragraph 2.5.2.2. above
shal | be adopted.

The Type |l test shall be considered satisfactory if one or both of
the two followi ng conditions is net:

none of the values measured in accordance w th paragraph 2.5.2.3.
above exceeds the Iimt val ues;

t he maxi mum content obtai ned by continuously varying one of the
adj ust rent conponents while the other conponents are kept stable
does not exceed the limt value, this condition being net for the
vari ous conbi nati ons of adjustnment conponents other than the one
whi ch was varied continuously.

The possible positions of the adjustment conponents shall be
[imted:

on the one hand, by the larger of the followi ng two val ues: the
| onest idling speed which the engi ne can reach; the speed
recommended by the manufacturer, mnus 100 revol utions per m nute;

on the other hand, by the smallest of the follow ng three val ues:
t he hi ghest speed the engine can attain by activation of the idling
speed conponents; the speed recommended by the manufacturer, plus
250 revolutions per mnute; the cut-in speed of automatic cl utches.

In addition, settings inconpatible with correct running of the
engi ne shall not be adopted as nmeasurement settings. In particular
when the engine is equi pped with several carburettors all the
carburettors shall have the sane setting.

SAMPLI NG OF GASES

The sanpling probe shall be inserted into the exhaust pipe to a
depth of at least 300 mminto the pipe connecting the exhaust with
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3. 3.

3. 4.

the sanpling bag and as close as possible to the exhaust.

The concentration in CO (G, and CO, (Cs,z) shall be determ ned from
the nmeasuring instrunent readi ngs or recordings, by use of
appropriate calibration curves.

The corrected concentration for carbon nonoxi de regarding four-
stroke engines is:

15
C =C

co  corr co (per cent vol.)
Cco + C:coz

The concentration in C, (see paragraph 3.2.) nmeasured according to
the formul ae contained in 3.3. need not be corrected if the tota
of the concentrations neasured (G, + Co,2) is for four-stroke

engi nes at |east:

- for petrol 15 per cent

- for LPG 13.5 per cent
- for NG 11.5 per cent



Annex 6

TYPE Il TEST
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(Verifying em ssions of crankcase gases)

| NTRODUCTI ON

Thi s annex describes the procedure f
par agraph 5.3.3. of this Regul ation.

GENERAL PROVI SI ONS

The Type 111 test shall be carried out
i gnition engine, which has been
Type |l test, as applicable.

The engi nes tested shal
those so designed that even a slight
operating faults (such as flat-twn

TEST CONDI TI ONS

I dling shal
recomendat i ons.

The neasurenent shall be perforned
condi tions of engine operation:

subj ected to the Type

or the Type Il test defined in

on a vehicle with positive-
and the

i ncl ude | eak-proof engines other than

| eak may cause unacceptabl e
engi nes).

be regulated in conformty with the manufacturer's

n the followi ng three sets of

Condi ti on Nunber Vehi cl e speed (knth)

1 Idling

2 50 + 2 (in 3rd gear or ‘drive’)

3 50 £ 2 (in 3rd gear or ‘drive’)

Condi ti on Numnber Power absorbed by the brake

1 Ni |

2 That corresponding to the setting for
Type | test at 50 kmh

3 That for conditions No.2, multiplied
by a factor of 1.7

TEST METHOD
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For the operation conditions as listed in paragraph 3.2. above,
reliable function of the crankcase ventilation systemshall be
checked.

METHOD OF VERI FI CATI ON OF THE CRANKCASE VENTI LATI ON SYSTEM
The engi ne's apertures shall be left as found.

The pressure in the crankcase shall be neasured at an appropriate
| ocation. It shall be measured at the dip-stick hole with an
i nclined-tube manoneter.

The vehicle shall be deenmed satisfactory if, in every condition of
nmeasur enent defined in paragraph 3.2. above, the pressure nmeasured
in the crankcase does not exceed the atnospheric pressure
prevailing at the tinme of nmeasurement.

For the test by the nmethod described above, the pressure in the
i ntake manifold shall be nmeasured to within * 1 kPa.

The vehicle speed as indicated at the dynanoneter shall be measured
towithin £ 2 kmih

The pressure nmeasured in the crankcase shall be neasured to within
+ 0. 01 kPa.

If in one of the conditions of measurement defined in

par agraph 3.2. above, the pressure neasured in the crankcase
exceeds the atnospheric pressure, an additional test as defined in
par agr aph 6. bel ow shall be perforned if so requested by the
manuf act ur er.

ADDI TI ONAL TEST METHOD
The engi ne's apertures shall be left as found.

A flexible bag i npervious to crankcase gases and having a capacity
of approximately five litres shall be connected to the dipstick
hol e. The bag shall be enpty before each measurenent.

The bag shall be closed before each nmeasurenent. It shall be opened
to the crankcase for five mnutes for each condition of neasurenent
prescribed in paragraph 3.2. above.

The vehicle shall be deened satisfactory if, in every condition of
measur enent defined in paragraph 3.2., no visible inflation of the
bag occurs.
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Renmar k

If the structural |ayout of the engine is such that the test cannot
be perfornmed by the nmethods described in paragraphs 6.1. to 6.4.
above, the neasurenents shall be effected by that nmethod nodified
as follows:

Before the test, all apertures other than that required for the
recovery of the gases shall be closed;

The bag shall be placed on a suitable take-off which does not

i ntroduce any additional |oss of pressure and is installed on the
recycling circuit of the device directly at the engi ne-connection
aperture.
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TYPE 111 TEST
Seedetail (i)
[S— ,/

L

N
&)
R
Seedetail (i) \
\ \ Teke-off \
(a) Direct recycling at dight vacuum - Crankcase (b) Indirect recycling at dight vacuum
J
15
Bag
Vent
I< (i) Connection of take-off bag /
‘ N N
Control valve
~ /
/ Control valve /
=
e’
Seedetail (i)
A

(d) Venting of crankcase with control

Double-circuit direct li
(©) Double-circuit direct recycling valve (the bag must be connected to the vent)
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Annex 7

TYPE |V TEST
(Determ nation of evaporative emni ssions from vehicles
with positive-ignition engines)

| NTRODUCTI ON

Thi s annex describes the procedure of the Type IV test according to
par agraph 5.3.4. of this Regul ation.

This procedure describes a nethod for the determnation of the |oss
of hydrocarbons by evaporation fromthe fuel systens of vehicles
wi th positive-ignition engines.

DESCRI PTI ON OF TEST

The evaporative em ssions test (Figure 7/1 below) is designed to
deternmi ne hydrocarbon evaporative em ssions as a consequence of
di urnal tenperatures fluctuation, hot soaks during parking, and
urban driving. The test consists of these phases:

Test preparation including an urban (Part One) and extra-urban
(Part Two) driving cycle,

Hot soak | oss determ nati on,
Di urnal | oss determ nati on.

Mass em ssions of hydrocarbons fromthe hot soak and the diurna
| oss phases are added up to provide an overall result for the test.

VEHI CLE AND FUEL
Vehicl e

The vehicle shall be in good nmechanical condition and have been run
in and driven at |east 3,000 km before the test. The evaporative

em ssion control system shall be connected and have been
functioning correctly over this period and the carbon canister(s)
shall have been subject to normal use, neither undergoing abnorm
pur gi ng nor abnornal | oading.
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Fuel

The appropriate reference fuel shall be used, as defined in
annex 10 to this Regulation.

TEST EQUI PMENT FOR EVAPORATI VE TEST

Chassi s dynanonet er

The chassis dynanmoneter shall neet the requirements of annex 4.

Evaporati ve eni ssion neasurenent encl osure

The evaporative em ssion nmeasurement enclosure shall be a gas-tight
rectangul ar nmeasuring chanber able to contain the vehicle under
test. The vehicle shall be accessible fromall sides and the

encl osure when seal ed shall be gas-tight in accordance with
appendix 1 to this annex. The inner surface of the enclosure shal
be i npermneabl e and non-reactive to hydrocarbons. The tenperature
conditioning systemshall be capable of controlling the interna
enclosure air tenperature to follow the prescribed tenperature
versus tinme profile throughout the test, and an average tol erance
of + 1 K over the duration of the test.

The control systemshall be tuned to provide a snmooth tenperature
pattern that has a m ni num of overshoot, hunting, and instability
about the desired |long-term anbient tenperature profile. Interior
surface tenperatures shall not be less than 278 K (5 °C) nor nore
than 328 K (55 °C) at any tinme during the diurnal em ssion test.

Wal | design shall be such as to pronmpte good dissipation of heat.
Interior surface tenperatures shall not be below 293 K (20 °C), nor
above 325 K (52 °C) for the duration of the hot soak rest.

To accommpdat e the vol ume changes due to encl osure tenperature
changes, either a variabl e-volune or fixed-volunme enclosure may be
used.

Vari abl e-vol ume encl osure

The vari abl e-vol unme encl osure expands and contracts in response to
the tenperature change of the air nmass in the enclosure. Two
potential means of acconmpdating the internal volume changes are
novabl e panel (s), or a bellows design, in which an inperneabl e bag
or bags inside the enclosure expand(s) and contracts(s) in response
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to internal pressure changes by exchanging air from outside the
encl osure. Any design for volune accommpdati on shall nmintain the
integrity of the enclosure as specified in appendix 1 to this annex
over the specified tenperature range.

Any met hod of volume accommodation shall limt the differentia
bet ween the enclosure internal pressure and the barometric pressure
to a maxi mum val ue of + 5 kPa.

The encl osure shall be capable of latching to a fixed vol une.

A variabl e volune enclosure shall be capable of acconmpdating a

+ 7 per cent change fromits 'nom nal volune' (see appendix 1 to
this annex, paragraph 2.1.1.), taking into account tenperature and
barometric pressure variation during testing.

Fi xed- vol une encl osure

The fixed-vol une encl osure shall be constructed with rigid panels
that maintain a fixed enclosure volune, and neet the requirenents
bel ow.

The encl osure shall be equipped with an outlet flow streamthat
withdraws air at a low, constant rate fromthe enclosure throughout
the test. An inlet flow stream may provide nake-up air to bal ance
the outgoing flow with incom ng anbient air. Inlet air shall be
filtered with activated carbon to provide a relatively constant
hydrocarbon | evel. Any nethod of vol ume acconmodati on shal

mai ntain the differential between the enclosure internal pressure
and the baronetric pressure between 0 and -5 kPa.

The equi pment shall be capabl e of measuring the mass of hydrocarbon
in the inlet and outlet flow streans with a resolution

of 0.01 gram A bag sanpling system may be used to collect a
proportional sanple of the air withdrawn fromand admtted to the
encl osure. Alternatively, the inlet and outlet flow streans may be
conti nuously anal ysed using an on-1line FID anal yser and integrated
with the fl ow nmeasurenents to provide a continuous record of the
mass hydrocarbon renoval
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Fiqgure 7/1

DETERM NATI ON OF EVAPORATI VE EM SSI ONS
3000 kmrun-in period (no excessive purge/l oad)
Agei ng of canister(s) verified
St eam cl ean of vehicle (if necessary)
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Exhaust em ssions nmay be neasured during Type | test drive but these are
not used for |egislative purposes. Exhaust emnission |legislative test
remei ns separate.

Anal ytical systens

Hydr ocar bon anal yser

1. The atnobsphere within the chanber is nonitored using a hydrocarbon

detector of the flame ionisation detector (FID) type. Sanple gas
shall be drawn fromthe nid-point of one side wall or roof of the
chanber and any bypass flow shall be returned to the enclosure,
preferably to a point i mediately downstream of the m xing fan

. 2. The hydrocarbon anal yser shall have a response time to 90 per cent

of final reading of less than 1.5 seconds. Its stability shall be
better than 2 per cent of full scale at zero and at

80 = 20 per cent of full scale over a 15-m nute period for al
operational ranges.

. 3. The repeatability of the anal yser expressed as one standard

devi ation shall be better than = 1 per cent of full scale
defl ection at zero and at 80 * 20 per cent of full scale on al
ranges used

.4, The operational ranges of the analyser shall be chosen to give

best resolution over the neasurenent, calibration and | eak
checki ng procedures.

Hydr ocar bon anal yser data recordi ng system

1. The hydrocarbon anal yser shall be fitted with a device to record

el ectrical signal output either by strip chart recorder or other
data processing systemat a frequency of at |east once per ninute.
The recordi ng system shall have operating characteristics at |east
equi valent to the signal being recorded and shall provide a
permanent record of results. The record shall show a positive

i ndi cation of the beginning and end of the hot soak or diurna

em ssion test (including beginning and end of sanpling periods
along with the tinme el apsed between start and conpl etion of each
test).

Fuel tank heating (only applicable for gasoline canister |oad
option)

The fuel in the vehicle tank(s) shall be heated by a controllable
source of heat; for exanple a heating pad of 2,000 Wcapacity is
sui table. The heating systemshall apply heat evenly to the tank
wal | s beneath the | evel of the fuel so as not to cause |oca
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overheating of the fuel. Heat shall not be applied to the vapour
in the tank above the fuel

The tank heating device shall meke it possible to heat the fuel in
the tank evenly by 14 K from 289 K (16 °C) within 60 mnutes, with
the tenperature sensor position as in paragraph 5.1.1. below. The
heati ng system shall be capable of controlling the fue

tenperature to + 1.5 K of the required tenperature during the tank
heati ng process.

Tenperature recording

The tenperature in the chanber is recorded at two points by
tenperature sensors which are connected so as to show a nean

val ue. The neasuring points are extended approxinmately 0.1 minto
the enclosure fromthe vertical centre |line of each side wall at a
height of 0.9 £ 0.2 m

The tenperatures of the fuel tank(s) are recorded by means of the
sensor positioned in the fuel tank as in paragraph 5.1.1. below in
the case of use of the gasoline canister |oad option

(paragraph 5.1.5. bel ow).

Tenperatures shall, throughout the evaporative em ssion
measurenents, be recorded or entered into a data processing system
at a frequency of at |east once per nnute.

The accuracy of the tenperature recording systemshall be within
1.0 K and the tenperature shall be capable of being resolved to
0.4 K

+ I+

The recording or data processing system shall be capabl e of
resolving time to £ 15 seconds.

Pressure recording

The difference Ap between barometric pressure within the test area
and the enclosure internal pressure shall, throughout the
evaporative eni ssion nmeasurenents, be recorded or entered into a
data processing systemat a frequency of at |east once per ninute.

The accuracy of the pressure recording systemshall be within
2 kPa and the pressure shall be capable of being resolved to
0.2 kPa

+ 1+

The recording or data processing system shall be capabl e of
resolving time to £ 15 seconds.
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By the use of one or nore fans or blowers with the SHED door (s)
open it shall be possible to reduce the hydrocarbons concentration
in the chamber to the anbi ent hydrocarbon I evel

The chamnber
capacity O.
at nosphere
even tenper

shal | have one or nore fans or blowers of like
1to 0.5 n¥/mn with which to thoroughly m x the
in the enclosure. It shall be possible to attain an
ature and hydrocarbon concentration in the chanber

duri ng neasurenents. The vehicle in the enclosure shall not be

subj ected t

Gases

The fol |l ow
operation:

o adirect streamof air fromthe fans or bl owers

ng pure gases shall be available for calibration and

Purified synthetic air: (purity: < 1 ppm C, equival ent,

# 1 ppm CO,
bet ween 18

# 400 ppm CO,, # 0,1 ppm NO); oxygen content
and 21 per cent by vol une,

Hydrocar bon anal yser fuel gas: (40 = 2 per cent hydrogen, and

bal ance he

iumwith less than 1 ppm C, equi val ent hydrocarbon

| ess than 400 ppm CO,),

Propane (GHg):

But ane ( C4Hy) :

Ni trogen (N,):

99.5 per cent mninumpurity.

98 per cent mninmumpurity,

98 per cent mnimum purity.

Calibration and span gases shall be avail abl e containing m xtures

of propane
concentrati
of the stat
when usi ng
true val ue

(GHg) and purified synthetic air. The true

ons of a calibration gas shall be within £ 2 per cent
ed figures. The accuracy of the diluted gases obtai ned
a gas divider shall be to within * 2 per cent of the
The concentrations specified in appendix 1 nmay al so be

obtai ned by the use of a gas divider using synthetic air as the
di [ utant gas.

Addi ti ona

The absol ut
within £ 5

equi pnent

e humdity in the test area shall be neasurable to
per cent.
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TEST PROCEDURE

Test preparation

The vehicle is nechanically prepared before the test as foll ows:

(a) the exhaust system of the vehicle shall not exhibit any
| eaks,

(b) the vehicle my be steamcl eaned before the test,

(c) in the case of use of the gasoline canister |oad option

(paragraph 5.1.5. below) the fuel tank of the vehicle shal
be equi pped with a tenperature sensor to enable the

tenperature to be neasured at the mid-point of the fuel in
the fuel tank when filled to 40 per cent of its capacity,

(d) additional fittings, adapters of devices nay be fitted to
the fuel systemin order to allow a conplete draining of the
fuel tank. For this purpose it is not necessary to nodify
the shell of the tank, the manufacturer may propose a test
met hod in order to take into account the |oss of
hydrocar bons by evaporation conming only fromthe fuel system
of the vehicle.

The vehicle is taken into the test area where the anbient
tenperature is between 293 and 303 K (20 and 30 °C)

The ageing of the canister(s) has to be verified. This nmay be done
by denmobnstrating that it has accumul ated a m ni mrum of 3,000 km |f
this denpnstration is not given, the follow ng procedure is used
In the case of a multiple canister system each canister shal
undergo the procedure separately.

The canister is renoved fromthe vehicle. Special care shall be
taken during this step to avoid damage to conponents and the
integrity of the fuel system

The wei ght of the canister shall be checked

The canister is connected to a fuel tank, possibly an externa
one, filled with reference fuel, to 40 per cent volune of the fue
tank(s).

The fuel tenperature in the fuel tank shall be between 183 K and
287 K (10 and 14 °C)

The (external) fuel tank is heated from 288 Kto 318 K
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(15 to 45 °C) (1 °Cincrease every 9 mnutes).

If the canister reaches breakt hrough before the tenperature
reaches 318 K (45 °C), the heat source shall be turned off. Then
the canister is weighed. If the canister did not reach

br eakt hrough during the heating to 318 K (45 °C), the procedure
from paragraph 5.1.3.3. above shall be repeated until breakthrough
occurs.

Br eakt hrough may be checked as described in paragraphs 5.1.5. and
5.1.6. of this annex, or with the use of another sanpling and
anal ytical arrangenent capable of detecting the em ssion of
hydrocarbons from the canister at breakthrough

The cani ster shall be purged with 25 + 5 litres per mnute with
the emi ssion |laboratory air until 300 bed vol une exchanges are
reached.

The wei ght of the canister shall be checked

The steps of the procedure in paragraphs 5.1.3.4. to 5.1.3.9
shall be repeated nine times. The test nay be term nated prior to
that, after not |ess than three ageing cycles, if the weight of
the canister after the last cycles has stabilised.

The evaporative em ssion canister is reconnected and the vehicle
restored to its nornal operating condition

One of the nethods specified in paragraphs 5.1.5. and 5.1.6. shal
be used to precondition the evaporative canister. For vehicles
with multiple canisters, each canister shall be preconditioned
separately.

Cani ster emi ssions are neasured to determ ne breakthrough

Breakt hrough is here defined as the point at which the cunulative
quantity of hydrocarbons enitted is equal to 2 granmns.

Br eakt hrough may be verified using the evaporative enission

encl osure as described in paragraphs 5.1.5. and 5.1.6.
respectively. Alternatively, breakthrough nay be determn ned using
an auxiliary evaporative canister connected downstream of the
vehicle's canister. The auxiliary canister shall be well purged
with dry air prior to |oading

The neasuring chanber shall be purged for several mnutes
i mmedi ately before the test until a stable background is obtained
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5.1.5.1.

5.1.5.2.

5.1.5.3.

5.1.5. 4.

5.1.5.5.

5.1.5.6.

The chamber air nmixing fan(s) shall be switched on at this tine.

The hydrocarbon anal yser shall be zeroed and spanned i mredi ately
before the test.

Cani ster loading with repeated heat builds to breakthrough

The fuel tank(s) of the vehicle(s) is (are) enptied using the fue
tank drain(s). This shall be done so as not to abnornally purge or
abnormal ly | oad the evaporative control devices fitted to the
vehicle. Renoval of the fuel cap is normally sufficient to achieve
this.

The fuel tank(s) is (are) refilled with test fuel at a tenperature
of between 283 Kto 287 K (10 to 14 °C) to 40 + 2 per cent of the
tank's normal volunetric capacity. The fuel cap(s) of the vehicle
shall be fitted at this point.

Wt hin one hour of being refuelled the vehicle shall be placed,
with the engine shut off, in the evaporative enission enclosure
The fuel tank tenperature sensor is connected to the tenperature
recordi ng system A heat source shall be properly positioned with
respect to the fuel tank(s) and connected to the tenperature
controller. The heat source is specified in paragraph 4.4. above.
In the case of vehicles fitted with nore than one fuel tank, al
the tanks shall be heated in the same way as descri bed bel ow. The
tenperatures of the tanks shall be identical to within £ 1.5 K

The fuel may be artificially heated to the starting diurna
tenperature of 293 K (20 °C) + 1 K

When the fuel tenperature reaches at |east 292 K (19 °C), the
follow ng steps shall be taken i medi ately: the purge bl ower shal
be turned off; enclosure doors closed and seal ed; and measurenent
initiated of the hydrocarbon | evel in the enclosure

VWhen the fuel tenperature of the fuel tank reaches 293 K (20 °C) a
linear heat build of 15 K (15 °C) begins. The fuel shall be heated
in such a way that the tenperature of the fuel during the heating
conforns to the function belowto within =+ 1.5 K The el apsed tine
of the heat build and tenperature rise is recorded

T, = T, + 0.2333 . t
wher e

T, = required tenperature (K)
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T, = initial tenperature (K)
t =time fromstart of the tank heat build in mnutes.

As soon as break-through occurs or when the fuel tenperature
reaches 308 K (35 °C), whichever occurs first, the heat source is
turned off, the enclosure doors unseal ed and opened, and the
vehicle fuel tank cap(s) renoved. |f break-through has not
occurred by the tinme the fuel tenperature 308 K (35 °C), the heat
source is renmoved fromthe vehicle, the vehicle removed fromthe
evaporative eni ssion enclosure and the entire procedure outlined
in paragraph 5.1.7. below repeated until break-through occurs.

But ane | oadi ng to breakt hrough

If the enclosure is used for the determ nation of the break-
through (see paragraph 5.1.4.2. above) the vehicle shall be
pl aced, with the engine shut off, in the evaporative em ssion
encl osure

The evaporative em ssion canister shall be prepared for the

cani ster | oading operation. The canister shall not be renpved from
the vehicle, unless access to it in its normal |location is so
restricted that |oading can only reasonably be acconplished by
renoving the canister fromthe vehicle. Special care shall be
taken during this step to avoid damage to the conponents and the
integrity of the fuel system

The canister is |oaded with a m xture conposed of 50 per cent
but ane and 50 per cent nitrogen by volune at a rate of 40 grans
but ane per hour.

As soon as the canister reaches breakthrough, the vapour source
shall be shut off.

The evaporative emnission canister shall then be reconnected and
the vehicle restored to its nornal operating condition
Fuel drain and refil

The fuel tank(s) of the vehicle(s) is (are) enptied using the fue
tank drain(s). This shall be done so as not to abnornally purge or
abnormal ly | oad the evaporative control devices fitted to the
vehicle. Renoval of the fuel cap is normally sufficient to achieve
this.

The fuel tank(s) is (are) refilled with test fuel at a tenperature
of between 291 + 8 K (18 £ 8 °C) to 40 + 2 per cent of the tank's
normal volunetric capacity. The fuel cap(s) of the vehicle shal

be fitted at this point.
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Preconditioning drive

Wthin one hour fromthe conpleting of canister loading in
accordance with paragraphs 5.1.5. or 5.1.6. the vehicle is placed
on the chassis dynanonmeter and driven through one Part One and two
Part Two driving cycles of Type | test as specified in annex 4.
Exhaust em ssions are not sanpled during this operation

Soak

Wthin five mnutes of conpleting the preconditioning operation
speci fied in paragraph 5.2.1. above the engi ne bonnet shall be
conpletely closed and the vehicle driven off the chassis
dynanoneter and parked in the soak area. The vehicle is parked for
a mninmum of 12 hours and a nmaxi num of 36 hours. The engi ne oi

and cool ant tenperatures shall have reached the tenperature of the
area or within £+ 3 Kof it at the end of the period

Dynanmomet er test

After conclusion of the soak period the vehicle is driven through
a conplete Type | test drive as described in annex 4 (cold start
urban and extra urban test). Then the engine is shut off. Exhaust
em ssions may be sanpled during this operation but the results
shall not be used for the purpose of exhaust em ssion type
approval

Wthin two m nutes of conpleting the Type | test drive specified
in paragraph 5.4.1. above the vehicle is driven a further
conditioning drive consisting of one urban test cycle (hot start)
of a Type | test. Then the engine is shut off again. Exhaust

em ssions need not be sanpled during this operation

Hot soak evaporative em ssions test

Before the conpletion of the test run the neasuring chanber shal
be purged for several mnutes until a stable hydrocarbon
background is obtained. The encl osure nixing fan(s) shall also be
turned on at this tine.

The hydrocarbon anal yser shall be zeroed and spanned i nmedi ately
prior to the test.

At the end of the driving cycle the engi ne bonnet shall be
conpletely closed and all connections between the vehicle and the
test stand di sconnected. The vehicle is then driven to the
nmeasuring chanber with a mnimumuse of the accel erator pedal. The
engi ne shall be turned off before any part of the vehicle enters
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the neasuring chanber. The tine at which the engine is swtched
off is recorded on the evaporative enission nmeasurenent data
recordi ng system and tenperature recordi ng begins. The vehicle's
wi ndows and | uggage conpartnents shall be opened at this stage, if
not al ready opened

The vehicle shall be pushed or otherwi se noved into the neasuring
chanmber with the engine switched off.

The encl osure doors are closed and seal ed gas-tight within two
m nutes of the engine being switched off and within seven minutes
of the end of the conditioning drive.

The start of a 60 + 0.5 nminute hot soak period begins when the
chanber is seal ed. The hydrocarbon concentration, tenperature and
baronmetric pressure are neasured to give the initial readings Gg,
P, and T, for the hot soak test. These figures are used in the
evaporative enission cal cul ati on, paragraph 6. bel ow. The anbient
tenperature T of the enclosure shall not be less than 296 K and no
nore than 304 K during the 60-m nute hot soak period

The hydrocarbon anal yser shall be zeroed and spanned i mredi ately
before the end of the 60 + 0.5 m nute test period

At the end of the 60 = 0.5 nminute test period, the hydrocarbon
concentration in the chanber shall be nmeasured. The tenperature
and the baronmetric pressure are al so neasured. These are the fina
readings Ci, P; and T; for the hot soak test used for the

cal culation in paragraph 6. bel ow

Soak

The test vehicle shall be pushed or otherw se noved to the soak
area without use of the engine and soaked for not |ess than

6 hours and not nore than 36 hours between the end of the hot soak
test and the start of the diurnal em ssion test. For at |east

6 hours of this period the vehicle shall be soaked at 293 =+ 2 K
(20 £+ 2 °Q

Di urnal test

The test vehicle shall be exposed to one cycle of ambient
tenperature according to the profile specified in appendix 2 to
this annex with a maxi mum deviation of £+ 2 K at any tine. The
average tenperature deviation fromthe profile, calcul ated using
the absolute val ue of each neasured deviation, shall not exceed
+ 1 K Anbient tenperature shall be neasured at |east every

m nute. Tenperature cycling begins when tine Tgae = 0, as
specified in paragraph 5.7.6. bel ow
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The nmeasuring chanber shall be purged for several mnutes

i medi ately before the test until a stable background is

obt ai nabl e. The chanmber m xing fan(s) shall also be switched on at
this tine.

The test vehicle, with the engine shut off and the test vehicle

wi ndows and | uggage compartnent(s) opened shall be noved into the
nmeasuri ng chanber. The m xing fan(s) shall be adjusted in such a
way as to maintain a mnimumair circulation speed of 8 km h under
the fuel tank of the test vehicle

The hydrocarbon anal yser shall be zeroed and spanned i medi ately
before the test.

The encl osure doors shall be closed and gas-tight seal ed

Wthin 10 mnutes of closing and sealing the doors, the

hydr ocarbon concentration, tenperature and baronetric pressure are
nmeasured to give the initial readings Cg, P, and T; for the
diurnal test. This is the point where time Tga: = 0.

The hydrocarbon anal yser shall be zeroed and spanned i nmedi ately
before the end of the test.

The end of the enission sanpling period occurs 24 hours

+ 6 mnutes after the beginning of the initial sanpling, as

speci fied in paragraph 5.7.6. above. The tine el apsed is recorded
The hydrocarbon concentration, tenperature and barometric pressure
are neasured to give the final readings Cg, P and T; for the
diurnal test used for the calculation in paragraph 6. This

conpl etes the evaporative em ssion test procedure.

CALCULATI ON

The evaporative emission tests described in paragraph 5 allow the
hydrocarbon em ssions fromthe diurnal and hot soak phases to be
cal cul ated. Evaporative |osses fromeach of theses phases is
calculated using the initial and final hydrocarbon concentrati ons,
tenperatures and pressures in the enclosure, together with the net

encl osure vol une. The fornula below is used

P Cy, P&
M, =k.v.10‘4§é:“°" L. ”? 2+ Micox - Muc,
(%]

f i
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wher e

Mic = hydrocarbon mass in grans

Mc out = mass of hydrocarbon exiting the enclosure, in the
case of fixed-volune enclosures for diurnal em ssion
testing (grans).

M i = mass of hydrocarbon entering the enclosure, in the
case of fixed-volune enclosures for diurnal em ssion
testing (grans).

Cic = measur ed hydrocarbon concentration in the encl osure
(ppm volune in C, equivalent),

V = net enclosure volunme in cubic netres corrected for
the volume of the vehicle, with the wi ndows and the
| uggage conpartnment open. If the volunme of the
vehicle is not determned a volune of 1.42 n? is
subtract ed.

T = anbi ent chanber tenperature, in K,

P = baronmetric pressure in kPa,

H C = hydrogen to carbon ratio,

k = 1.2 . (12 + HOQ);

wher e

i = is the initial reading,

f = is the final reading,

H C = is taken to be 2.33 for diurnal test |osses,

H C = is taken to be 2.20 for hot soak | osses.

Overall results of test

The overall hydrocarbon mass em ssion for the vehicle is taken
to be

Motal = MDI + M-IS



TRANS/ WP, 29/ 741

page 178
wher e:
Mota = overall mass em ssions of the vehicle (grans),
M = hydrocarbon mass em ssion for diurnal test (grans),
Mis = hydrocarbon mass enission for the hot soak (grans).

7. CONFORM TY OF PRODUCTI ON

7.1. For routine end-of-production-line testing, the holder of the
approval may denonstrate conpliance by sanpling vehicles which
shal |l neet the follow ng requirenments.

7.2. Test for | eakage

7.2.1. Vents to the atnosphere fromthe em ssion control system shall be
i sol at ed.

7.2.2. A pressure of 370 £ 10 nmm of H,O shall be applied to the fuel
system

7.2.3. The pressure shall be allowed to stabilise prior to isolating the
fuel system fromthe pressure source.

7.2.4. Foll owi ng isolation of the fuel system the pressure shall not
drop by nore than 50 mm of H,Oin five ninutes.

7. 3. Test for venting

7.3.1. Vents to the atnosphere fromthe em ssion control shall be
i sol at ed.

7.3.2. A pressure of 370 £ 10 nm of H,O shall be applied to the fuel
system

7.3.3. The pressure shall be allowed to stabilise prior to isolating the
fuel systemfromthe pressure source.

7.3.4. The venting outlets fromthe em ssion control systens to the
at nrosphere shall be reinstated to the production condition.

7.3.5. The pressure of the fuel systemshall drop to bel ow 100 nm of H,0

in not |ess than 30 seconds but within two m nutes.

7.3.6. At the request of the manufacturer the functional capacity for
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venting can be denobnstrated by equival ent alternative procedure
The specific procedure should be denonstrated by the manufacturer
to the technical service during the type approval procedure

Pur ge test

Equi pnment capabl e of detecting an airflowrate of 1.0 litres in
one minute shall be attached to the purge inlet and a pressure
vessel of sufficient size to have negligible effect on the purge
system shal |l be connected via a switching valve to the purge
inlet, or alternatively.

The manufacturer nmay use a flow meter of his own choosing, if
acceptable to the conpetent authority.

The vehicle shall be operated in such a manner that any design
feature of the purge systemthat could restrict purge operation is
detected and the circunmstances noted

VWil st the engine is operating within the bounds noted in
par agraph 7.4.3. above, the air flow shall be determ ned by
ei t her:

The device indicated in paragraph 7.4.1. above being switched in
A pressure drop from atnospheric to a level indicating that a
volume of 1.0 litres of air has flowed into the evaporative

em ssion control systemw thin one mnute shall be observed; or

if an alternative flow neasuring device is used, a reading of no
less than 1.0 litre per mnute shall be detectable

At the request of the manufacturer an alternative purge tat
procedure can be used, if the procedure has been presented to and
has been accepted by the technical service during the type
approval procedure

The conpetent authority which has granted type approval may at any
time verify the conformity control nethods applicable to each
production unit.

The inspector shall take a sufficiently large sanple fromthe
seri es.

The inspector may test these vehicles by application of
par agraph 8.2.5. of this Regulation

If the requirenments of paragraph 7.5. above are not net, the
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conpetent authority shall ensure that all necessary steps are
taken to re-establish conformity of production as rapidly as
possi bl e.



TRANS/ WP. 29/ 741
page 181

Annex 7 - Appendix 1

CALI BRATI ON OF EQUI PMENT FOR EVAPORATI VE EM SSI ON TESTI NG

CAL|I BRATI ON FREQUENCY AND METHODS

Al'l equi pment shall be calibrated before its initial use and then
calibrated as often as necessary and in any case in the nonth
before type approval testing. The calibration nethods to be used
are described in this appendix.

Normal |y the series of tenperatures which are nentioned first
shall be used. The series of tenperatures within square brackets
may alternatively be used

CALI BRATI ON OF THE ENCLOSURE

Initial determ nation of internal volune of the enclosure

Before its initial use, the internal volunme of the chanber shal
be determ ned as foll ows:

The internal dinmensions of the chamber are carefully measured
allowing for any irregularities such as bracing struts. The

i nternal volune of the chanber is determ ned fromthese
measur ements.

For vari abl e-vol une encl osures, the enclosure shall be latched to
a fixed volune when the enclosure is held at an anbi ent
tenperature of 303 K (30 °C) [(302 K (29 °C)]. This nom nal volune
shall be repeatable within = 0.5 per cent of the reported val ue

The net internal volunme is determ ned by subtracting 1.42 n? from
the internal volune of the chanber. Alternatively the volune of
the test vehicle with the luggage conpartnent and wi ndows open nmay
be used instead of the 1.42 n?.

The chamber shall be checked as in paragraph 2.3. below. If the
propane mass does not correspond to the injected mass to within
+ 2 per cent, then corrective action is required

Det erm nati on of chanber background eni ssions

This operation deternines that the chanber does not contain any
materials that emt significant amobunts of hydrocarbons. The check
shal |l be carried out at the enclosure's introduction to service,
after any operations in the enclosure which may affect background
em ssions and at a frequency of at |east once per year
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2.

2.

1

Vari abl e-vol ume encl osures nmay be operated in either |atched or
unl at ched vol ume configuration, as described in paragraph 2.1.1
above, anbient tenperatures shall be maintained at 308 K+ 2 K
(35 £ 2°C [309 K+ 2 K (36 = °C)], throughout the 4-hour period
nmenti oned bel ow.

Fi xed vol ume encl osures shall be operated with the inlet and
outlet flow streams cl osed. Anbient tenperatures shall be

mai ntained at 308 K+ 2 K (35 £ 2 °C) [309 K+ 2 K (36 2 °CQ)
t hroughout the 4-hour period nentioned bel ow

The encl osure may be sealed and the mixing fan operated for a
period of up to 12 hours before the 4-hour background sanpling
peri od begins.

The anal yser (if required) shall be calibrated, then zeroed and
spanned.

The encl osure shall be purged until a stable hydrocarbon reading
is obtained, and the mixing fan turned on if not already on

The chanber is then seal ed and the background hydrocarbon
concentration, tenperature and baronetric pressure are neasured
These are the initial readings Cyg, P;, T, used in the enclosure
background cal cul ati on

The enclosure is allowed to stand undi sturbed with the mxing fan
on for a period of four hours.

At the end of this tinme the sane anal yser is used to neasure the
hydrocarbon concentration in the chanber. The tenperature and the
barometric pressure are al so neasured. These are the fina

readi ngs G, Pr, Ti.

The change in mass of hydrocarbons in the enclosure shall be
cal cul ated over the time of the test in accordance with
par agraph 2.4. bel ow and shall not exceed 0.05 g

Calibration and hydrocarbon retention test of the chanber

The calibration and hydrocarbon retention test in the chanber
provi des a check on the cal cul ated volune in paragraph 2.1. above
and al so neasures any |leak rate. The enclosure | eak rate shall be
determined at the enclosure's introduction to service, after any
operations in the enclosure which nay affect the integrity of the
encl osure, and at |least nonthly thereafter. If six consecutive
nonthly retention checks are successfully conpleted w thout
corrective action, the enclosure |leak rate may be detern ned
quarterly thereafter as long as no corrective action is required
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The encl osure shall be purged until a stable hydrocarbon
concentration is reached. The mixing fan is turned on, if not
al ready switched on. The hydrocarbon anal yser is zeroed,
calibrated if required, and spanned

On vari abl e-vol une encl osures, the enclosure shall be latched to
the nomi nal volune position. On fixed-volune enclosures the outl et
and inlet flow streans shall be closed

The anbi ent tenperature control systemis then turned on (if not
al ready on) and adjusted for an initial tenperature of 308 K
(35 °C) [309 K (36 °O)].

When the enclosure stabilises at 308 K+ 2 K (35 £ 2 °C)

[309 K+ 2 K (36 £+ 2 °C)], the enclosure is sealed and the
background concentration, tenperature and baronetric pressure
neasured. These are the initial readings GCg, P, T, used in the
encl osure calibration.

A quantity of approximtely 4 granms of propane is injected into
the encl osure. The mass of propane shall be neasured to an
accuracy and precision of + 2 per cent of the nmeasured val ue

The contents of the chanber shall be allowed to mx for five

nm nutes and then the hydrocarbon concentration, tenperature and
baronmetric pressure are neasured. These are the readings Cqg, P,
T; for the calibration of the enclosure as well as the initial
readi ngs Cg, P;, T, for the retention check

Based on the readi ngs taken according to paragraphs 2.3.4. and
2.3.6. above and the fornmula in paragraph 2.4. below, the nmass of
propane in the enclosure is calculated. This shall be within

+* 2 per cent of the mass of propane measured in paragraph 2.3.5
above.

For vari abl e-vol une encl osures the encl osure shall be unl atched
fromthe nom nal volune configuration. For fixed-volune
encl osures, the outlet and inlet flow streans shall be opened

The process is then begun of cycling the anbient tenperature from
308 K (35 °C) to 293 K (20 °C) and back to 308 K (35 °C) [308.6 K
(35.6 °C) to 295.2 K (22.2 °C) and back to 308.6 K (35.6 °C)] over
a 24-hour period according to the profile [alternative profile]
specified in appendix 2 to this annex within 15 m nutes of sealing
the enclosure. (Tol erances as specified in paragraph 5.7.1. of
annex 7).



TRANS/ WP, 29/ 741

page 184

2.3.10.

2.3.11.

2. 4.

At the conpletion of the 24-hour cycling period, the fina
hydrocarbon concentration, tenperature and baronmetric pressure are
neasured and recorded. These are the final readings G, P;, T; for
the hydrocarbon retention check

Using the fornula in paragraph 2.4. below, the hydrocarbon nass is
then cal cul ated fromthe readi ngs taken in paragraphs 2.3.10. and
2.3.6. above. The mass may not differ by nore than 3 per cent from
the hydrocarbon nmass given in paragraph 2.3.7. above.

Cal cul ati ons

The cal cul ati on of net hydrocarbon nass change within the
enclosure is used to determ ne the chanber's hydrocarbon
background and | eak rate. Initial and final readings of
hydrocarbon concentration, tenperature and baronetric pressure are
used in the following formula to calculate the mass change

48y P Cye; PO
M, =k.V.10 4§ T ) T Tt Micon - Mg,
f i (%]

wher e

Mic = hydr ocarbon nmass in grans,

Mc out = mass of hydrocarbon exiting the enclosure, in the
case of fixed-volune enclosures for diurnal em ssion
testing (grans)

Cic = hydrocarbon concentration in the enclosure (ppm
carbon (Note: ppm carbon = ppm propane x 3),

\Y = encl osure volune in cubic netres,

T = anbi ent tenperature in the enclosure, (K)

P = baronmetric pressure, (kPa),

K = 17. 6;

wher e

[ is the initial reading,

f is the final reading.
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CHECKI NG OF FI D HYDROCARBON ANALYZER

Det ect or response optim sation

The FID shall be adjusted as specified by the instrunent
manuf acturer. Propane in air should be used to optimse the
response on the nobst comon operating range

Calibration of the HC anal yser

The anal yser should be calibrated using propane in air and
purified synthetic air. See paragraph 4.5.2. of annex 4
(Calibration and span gases).

Establish a calibration curve as described in paragraphs 4.1. to
4.5. of this appendi x.

Oxygen interference check and reconmended limits

The response factor (Rf) for a particular hydrocarbon species is
the ratio of the FID C, reading to the gas cylinder concentration,
expressed as ppm C,. The concentration of the test gas shall be at
a level to give a response of approximtely 80 per cent of full-
scal e deflection, for the operating range. The concentrati on shal
be known, to an accuracy of + 2 per cent in reference to a
gravinmetric standard expressed in volune. In addition the gas
cylinder shall be preconditioned for 24 hours at a tenperature

bet ween 293 K and 303 K (20 and 30 °C)

Response factors should be determ ned when introducing an anal yser
into service and thereafter at mmjor service intervals. The
reference gas to be used is propane with balance purified air
which is taken to give a response factor of 1.00.

The test gas to be used for oxygen interference and the
reconmended response factor range are given bel ow

Propane and nitrogen: 0.95 £ Rf £1.05

CALI BRATI ON OF THE HYDROCARBON ANALYZER

Each of the normally used operating ranges are calibrated by the
foll owi ng procedure
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Establish the calibration curve by at |east five calibration

poi nts spaced as evenly as possible over the operating range. The
noni nal concentration of the calibration gas with the highest
concentrations to be at |east 80 per cent of the full scale

Cal cul ate the calibration curve by the method of |east squares. |If
the resulting polynom al degree is greater than 3, then the nunber
of calibration points shall be at |east the nunmber of the

pol ynomni al degree plus 2

The calibration curve shall not differ by nmore than 2 per cent
fromthe nom nal value of each calibration gas

Using the coefficients of the polynom al derived from

paragraph 3.2. above, a table of indicated reading against true
concentration shall be drawn up in steps of no greater than 1 per
cent of full scale. This is to be carried out for each anal yser
range calibrated. The table shall also contain other relevant data
such as:

(a) date of calibration, span and zero potentioneter readings
(where applicable),

(b) nom nal scal e,
(c) reference data of each calibration gas used,
(d) the actual and indicated val ue of each calibration gas used

together with the percentage differences,
(e) FID fuel and type,
(f) FID air pressure.

If it can be shown to the satisfaction of the technical service
that alternative technology (e.g. conputer, electronically
controlled range switch) can give equival ent accuracy, then those
alternatives nmay be used
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Appendi x 2

Di urnal anbi ent tenperature profile

for the calibration of the enclosure
em ssion test

and the diurnal

Al ternative diurnal anbient
tenperature profile for the
calibration of the enclosure
in accordance with annex 7,
appendi x 1, paragraphs 1.2.

and 2.3.9.
| Tine (hours) Tenper ature Ti me (hours) Tenper at ure
| Calibration | Test (°G) (°G)
i 16 1 0 20.0 1 0 1 35. 6
| 17 1 1 20. 2 1 1 1 35.3
| 18 1 2 20. 5 1 2 1 34.5
| 19 1 3 21. 2 1 3 1 33.2
I 20 1 4 23.1 1 4 1 31.4
i 21 1 5 25.1 1 5 1 29.7
i 22 1 6 27.2 1 6 1 28. 2
| 23 1 7 29. 8 1 7 1 27.2
| 24 1 8 31.8 1 8 1 26. 1
| 0 1 9 33.3 4d 9 1 25.1
i 1 1 10 34. 4 1 10 1 24.3
i 2 1 11 35.0 1 11 1 23.7
| 3 1 12 34.7 1 12 1 23.3
| 4 1 13 33.8 1 13 1 22.9
| 5 1 14 32.0 1 14 1 22.6
| 6 1 15 30.0 1 15 1 22.2
i 7 1 16 28. 4 1 16 1 22.5
i 8 1 17 26.9 1 17 1 24. 2
| 9 1 18 25.2 1 18 1 26. 8
| 10 1 19 24. 0 1 19 1 29. 6
| 11 1 20 23.0 1 20 1 31.9
i 12 1 21 22.0 1 21 1 33.9
i 13 1 22 20.8 1 22 1 35.1
i 14 1 23 20.2 1 23 1 35. 4
| 15 1 24 20.0 1 24 1 35. 6
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Annex 8

TYPE VI TEST

(Verifying the average exhaust enissions of carbon nonoxi de
and hydrocarbons after a cold start at |ow anbi ent tenperature)

| NTRODUCTI ON

This annex applies only to vehicles with positive-ignition

engi nes. It describes the equiprment required and the procedure for
the Type VI test defined in paragraph 5.3.5 of this Regulation in
order to verify the emissions of carbon nmonoxi de and hydrocarbons
at | ow anbi ent tenperatures. Topics addressed in this Regul ation

i ncl ude

(i) Equi pnent requirements;
(ii) Test conditions;
(iii) Test procedures and data requirenents.

TEST EQUI PMENT

Summar y

This chapter deals with the equi pnent needed for | ow anbi ent
tenperature exhaust em ssion tests of positive-ignition engined
vehi cl es. Equi pnment required and specifications are equivalent to
the requirenments for the Type | test as specified in annex 4, with
appendices, if specific requirenents for the Type VI test are not
prescribed. Paragraphs 2.2. to 2.6. describe deviations applicable
to Type VI |ow anbient tenperature testing

Chassi s dynanonet er

The requirenents of paragraph 4.1. of annex 4 apply. The
dynanoneter shall be adjusted to sinmulate the operation of a
vehicle on the road at 266 K (-7 °C). Such adjustnent may be based
on a determnation of the road load force profile at 266 K

(-7 °C). Alternatively the driving resistance determ ned according
to appendi x 3 of annex 4 may be adjusted for a 10 per cent
decrease of the coast-down time. The technical service may approve
the use of other methods of determning the driving resistance

For calibration of the dynanoneter the provisions of appendix 2 to
annex 4 apply.



2.

2.

3.

1

TRANS/ WP. 29/ 741
page 189

Sanpling system

The provisions of paragraph 4.2. of annex 4 and appendix 5 to
annex 4 apply. Paragraph 2.3.2. of appendix 5 is nodified to read

"The piping configuration, flow capacity of the CVS, and the
tenperature and specific hunidity of the dilution air (which my
be different fromthe vehicle conbustion air source) shall be
controlled so as to virtually elimnate water condensation in the
system (a flow of 0.142 to 0.165 n¥/s is sufficient for nost
vehicles)."

Anal yti cal equi prment

The provisions of paragraph 4.3. of annex 4 apply, but only for
car bon nonoxi de, carbon di oxide, and hydrocarbon testing

For calibrations of the analytical equipnent the provisions of
appendi x 6 to annex 4 apply.

Gases

The provisions of paragraph 4.5. of annex 4 apply, where they are
rel evant.

Addi tional equi pnment

For equi pnent used for the measurenent of volune, tenperature,
pressure and hunmidity the provisions in paragraphs 4.4. and 4.6.
of annex 4 apply.

TEST SEQUENCE AND FUEL

General requirenents

The test sequence in Figure 8/ 1 shows the steps encountered as the
test vehicle undergoes the procedures for the Type VI test.

Ambi ent tenperature | evels encountered by the test vehicle shal
average: 266 K (-7 °C) £ 3 K and shall not be less than 260 K

(-13 °C), or nore than 272 K (-1 °C)
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The tenperature nay not fall below 263 K (-10 °C), or exceed 269 K
(-4 °C) for nore than three consecutive m nutes.

3.1.2. The test cell tenperature nonitored during testing shall be
nmeasured at the output of the cooling fan (paragraph 5.2.1. of
this annex). The ambient tenperature reported shall be an
arithnetic average of the test cell tenperatures neasured at
constant intervals no nore than one minute apart.

3. 2. Test procedure
The Part One urban driving cycle according to Figure 1/1 in
annex 4, appendix 1, consists of four elenmentary urban cycles
whi ch together nmake a conplete Part One cycle

3.2. 1. Start of engine, start of the sanpling and the operation of the
first cycle shall be in accordance with Table 1.2 and Figure 1/1
i n annex 4.

3. 3. Preparation for the test

3.3.1. For the test vehicle the provisions of paragraph 3.1. of annex 4

apply. For setting the equivalent inertia mass on the dynanoneter
the provisions of paragraph 5.1. of annex 4 apply.
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Figure 8/1

Procedure for |ow anbient tenperature test
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START

If necessary:
Tucl drain and refill

preconditioning
section 4

4.3.3.

Tarced cool down

Ambhient cold soak
432,

{old snak
min 1l h

T.ow lemperalure
exhaust emission test
266 K L3 K
Section 3.3

TINT3
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Test fuel

The test fuel used shall have the specification that follows from
the provisions in paragraph 3. of annex 10. A nmanufacturer nay
choose to use the test fuel specified in paragraph 1. of annex 10.

VEH CLE PRECONDI Tl ONI NG
Summary

To ensure reproduci ble em ssion tests, the test vehicles shall be
conditioned in a uniform manner. The conditioning consists of a
preparatory drive on a chassis dynamometer followed by a soak
peri od before the em ssion test according to paragraph 4.3

Precondi ti oni ng

The fuel tank(s) shall be filled with the specified test fuel. If
the existing fuel in the fuel tank(s) does not neet the

speci fications contained in paragraph 3.4.1. above, the existing
fuel shall be drained prior to the fuel fill. The test fuel shal
be at a tenmperature less than or equal to 289 K (+ 16 °C). For the
above operations the evaporative enission control system shal
nei t her be abnormally purged nor abnornmally | oaded

The vehicle is noved to the test cell and placed on the chassis
dynanonet er

The preconditioning consists of the driving cycle according to
annex 4, appendix 1, Figure 1/1, Parts One and Two. At the request
of the manufacturer, vehicles with a positive-ignition engine my
be preconditioned with one Part One and two Part Two driving

cycl es.

During the preconditioning the test cell tenperature shall renmin
rel atively constant and not be higher than 303 K (30 °C)

The drive-wheel tyre pressure shall be set in accordance with the
provi si ons of paragraph 5.3.2 of annex 4.

Wthin ten mnutes of conpletion of the preconditioning, the
engi ne shall be switched off.

If requested by the manufacturer and approved by the technica
service, additional preconditioning may in exceptional cases be

al l omed. The technical service may al so choose to conduct
addi ti onal preconditioning. The additional preconditioning
consists of one or nmore driving schedules of the Part One cycle as
described in annex 4, appendix 1. The extent of such additiona
precondi tioning shall be recorded in the test report.
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4.3.3. 1.

4.3.3. 2.

4.3.3.3.

4.3.3.4.

Soak net hods

One of the following two nethods, to be selected by the
manuf acturer, shall be utilised to stabilise the vehicle before
the emn ssion test.

St andard net hod

The vehicle is stored for not less than 12 hours nor for nore than
36 hours prior to the | ow anbient tenperature exhaust enission
test. The anbient tenperature (dry bulb) during this period shal
be mai ntained at an average tenperature of:

266 K (-7 °C) = 3 K during each hour of this period and shall not
be less than 260 K (-13 °C) nor nore than 272 (-1 °C). In
addition, the tenperature may not fall below 263 K (-10 °C) nor
nore than 269 K (-4 °C) for nore than three consecutive m nutes.

For ced net hod

The vehicle shall be stored for not nore than 36 hours prior to
the | ow anbi ent tenperature exhaust enission test.

The vehicle shall not be stored at ambi ent tenperatures which
exceed 303 K (30 °C) during this period

Vehi cle cooling may be acconplished by force-cooling the vehicle
to the test tenperature. If cooling is augnented by fans, the fans
shall be placed in a vertical position so that the maxi num cooling
of the drive train and engine is achieved and not primarily the
sunp. Fans shall not be placed under the vehicle

The anbi ent tenperature need only be stringently controlled after
the vehicle has been cooled to:

266 K (-7 °C) + 2 K

as determned by a representative bulk oil tenperature

A representative bulk oil tenperature is the tenperature of the
oi | neasured near the middle of the oil sunp, not at the surface
or at the bottomof the oil sunp. If two or nore diverse |ocations
in the oil are nonitored, they shall all neet the tenperature
requi renments.

The vehicle shall be stored for at |east one hour after is has
been cooled to 266 K (-7 °C) £ 2 K, prior to the | ow anbi ent
tenperature exhaust emi ssion test. The anbient tenperature (dry
bul b) during this period shall average 266 K (-7 °C) = 3 K, and
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shall not be less than 260 K (-13 °C) or nore than 272 K (-1 °C)

In addition, the tenperature may not fall below 263 K (-10 °C) or
exceed 269 K (-4 °C), for nore than three consecutive m nutes.

If the vehicle is stabilised at 266 K (-7 °C), in a separate area
and is noved through a warmarea to the test cell, the vehicle
shal |l be destabilised in the test cell for at least six tinmes the
period the vehicle is exposed to warner tenperatures. The anbient
tenperature (dry bulb) during this period shall average 266 K

(-7 °C £ 3 K and shall not be less than 260 K (-13 °C) nor nore
than 272 K (-1 °Q)

In addition, the tenperature may not fall below 263 K (-10 °C) or
exceed 269 K (-4 °C), for nore than three consecutive m nutes.

DYNAMOMETER PROCEDURE
Summary

The emi ssion sanpling is perforned over a test procedure
consisting of the Part One cycle (annex 4, appendix 1

Figure 1/1). Engine start-up, imediate sanpling, operation over
the Part One cycle and engi ne shut-down nake a conplete | ow

anbi ent tenperature test, with a total test tinme of 780 seconds.
The exhaust enissions are diluted with anbient air and a
continuously proportional sanple is collected for analysis. The
exhaust gases collected in the bag are anal ysed for hydrocarbons,
car bon nonoxi de, and carbon di oxide. A parallel sanple of the
dilution air is simlarly analysed for carbon nonoxi de,

hydr ocar bons and carbon di oxi de

Dynanonet er operation
Cooling fan

A cooling fan is positioned so that cooling air is appropriately
directed to the radiator (water cooling) or to the air intake
(air-cooling) and to the vehicle

For front-engined vehicles, the fan shall be positioned in front
of the vehicle, within 300 mmof it. In the case of rear-engined
vehicles or if the above arrangenent is inpractical, the cooling
fan shall be positioned so that sufficient air is supplied to coo
the vehicle

The fan speed shall be such that, within the operating range of
10 kmih to at |least 50 kmh, the linear velocity of the air at the
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bl ower outlet is within £ 5 knmih of the corresponding roller
speed. The final selection of the blower shall have the foll ow ng
characteristics:

(1) area: at least 0.2 n?,
(ii) height of the | ower edge above ground: approxinmtely 20 cm

As an alternative the blower linear air speed shall be at |east

6 mMs (21.6 knmh). At the request of the manufacturer, for specia
vehicles (e.g. vans, off-road) the height of the cooling fan may
be nodified

The vehicle speed as neasured fromthe dynanoneter roll(s) shal
be used (paragraph 4.1.4.4. of annex 4).

Prelimnary testing cycles may be carried out if necessary, to
det erm ne how best to actuate the accel erator and brake controls
so as to achieve a cycle approximating to the theoretical cycle
within the prescribed limts, or to pernmt sanpling system

adj ustnment. Such driving shall be carried out before "START"
according to Figure 8/1.

Humi dity in the air shall be kept |ow enough to prevent
condensation on the dynanoneter roll(s).

The dynanoneter shall be thoroughly warned as recomrended by the
dynanonet er manufacturer, and using procedures or control nethods
that assure stability of the residual frictional power

The tinme between dynanonmeter warning and the start of the em ssion
test shall be no longer than 10 mnutes if the dynanoneter

beari ngs are not independently heated. |If the dynanoneter bearings
are i ndependently heated, the em ssion test shall begin no | onger
than 20 nminutes after dynanonmeter warning

If the dynanonmeter power is to be adjusted manually, it shall be
set within one hour prior to the exhaust emi ssion test phase. The
test vehicle may not be used to nmake the adjustnment. The
dynanoneter, using automatic control of pre-selectable power
settings, my be set at any tinme prior to the beginning of the

em ssion test.

Before the emi ssion test driving schedule nay begin, the test cel
tenperature shall be 266 K (-7 °C) £+ 2 K, as neasured in the air
stream of the cooling fan with a maxi num di stance of 1.5 mfrom
the vehicle

During operation of the vehicle the heating and defrosting devices
shal | be shut off.
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The total driving distance or roller revolutions neasured are
recorded.

A four-wheel drive vehicle shall be tested in a two-wheel drive
node of operation. The determ nation of the total road force for
dynanmoneter setting is performed while operating the vehicle in
its primary designed driving node.

Perform ng the test

The provisions of paragraphs 6.2. to 6.6., excluding 6.2.2., of
annex 4 apply in respect of starting the engine, carrying out the
test and taking the em ssion sanples. The sanpling begins before
or at the initiation of the engine start-up procedure and ends on
conclusion of the final idling period of the |ast elenentary cycle
of the Part One (urban driving cycle), after 780 seconds.

The first driving cycle starts with a period of 11 seconds idling
as soon as the engine has started

For the analysis of the sanpled em ssions the provisions of
paragraph 7.2. of annex 4 apply. In perfornng the exhaust sanple
anal ysis the technical service shall exercise care to prevent
condensati on of water vapour in the exhaust gas sanpling bags.

For the cal cul ations of the mass em ssions the provisions of
paragraph 8 of annex 4 apply.

OTHER REQUI REMENTS

Irrational emn ssion control strategy

Any irrational em ssion control strategy which results in a
reduction in effectiveness of the em ssion control system under
normal operating conditions at |ow tenperature driving, so far as
not covered by the standardi sed emi ssion tests, nmay be considered
a defeat device
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Annex 9

TYPE V TEST
(Description of the endurance test for verifying the durability
of pollution control devices)

1. | NTRODUCT! ON

Thi s annex described the test for verifying the durability of
anti-pollution devices equi pping vehicles with positive-ignition
or conpression-ignition engines during an ageing test of

80, 000 km
2. TEST VEHI CLE
2.1. The vehicle shall be in good nechanical order; the engine and the

anti-pollution devices shall be new. The vehicle may be the sane
as that presented for the Type | test; this Type | test has to be
done after the vehicle has run at |east 3,000 km of the ageing
cycl e of paragraph 5.1. bel ow

3. FUEL

The durability test is conducted with a suitable comercially
avail abl e fuel

4. VEHI CLE MAI NTENANCE AND ADJUSTMENTS

Mai nt enance, adjustnents as well as the use of the test vehicle's
controls shall be those recommended by the manufacturer

5. VEH CLE OPERATI ON ON TRACK, ROAD OR ON CHASSI S DYNAMOVETER
5.1. Operating cycle

During operation on track, road or on roller test bench, the
di stance shall be covered according to the driving schedule
(Figure 9/1) described bel ow

5.1.1. the durability test schedule is conposed of 11 cycles covering
6 kilonetres each,

5.1.2. during the first nine cycles, the vehicle is stopped four times in
the nmiddle of the cycle, with the engine idling each tine for
15 seconds,
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normal accel erati on and decel erati on

five decelerations in the mddle of each cycle, dropping from
cycle speed to 32 kmh, and the vehicle is gradually accel erated
again until cycle speed is attained,

the 10th cycle is carried out at a steady speed of 89 kmh

the 11th cycle begins with maxi num accel eration from stop point up
to 113 kmh. At half-way, braking is enployed normally until the
vehicle comes to a stop. This is followed by an idle period of

15 seconds and a second maxi num accel erati on

The schedule is then restarted fromthe begi nning. The maxi num
speed of each cycle is given in the followi ng table

Table 9.1.
Maxi mum speed of each cycle

Cycl e Cycl e speed
in knlh

64
48
64
64
56
48
56
72
56
89
113
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Figure 9/1

Driving schedul e
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At the request of the manufacturer, an alternative road test
schedul e may be used. Such alternative test schedul es shall be
approved by the technical service in advance of the test and shal
have substantially the same average speed, distribution of speeds,
nunber of stops per kilonmetres and nunber of accel erations per

kil ometres as the driving schedul e used on track or roller test
bench, as detailed in paragraph 5.1. and Figure 9/ 1.

The durability test, or if the manufacturer has chosen, the
nodi fied durability test shall be conducted until the vehicle has
covered a mini mrum of 80, 000 km

Test equi pment
Chassi s dynanonet er

When the durability test is performed on a chassis dynanoneter,
the dynanoneter shall enable the cycle described in paragraph 5.1
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to be carried out. In particular, it shall be equipped with
systens sinulating inertia and resistance to progress.

The brake shall be adjusted in order to absorb the power exerted
on the driving wheels at a steady speed of 80 kmh. Methods to be
applied to determine this power and to adjust the brake are the
sanme as those described in appendix 3 to annex 4.

The vehicle cooling system should enable the vehicle to operate at
tenperatures simlar to those obtained on road (oil, water,
exhaust system etc.).

Certain other test bench adjustnments and features are deened to be
i dentical, where necessary, to those described in annex 4 of this
Regul ation (inertia, for exanple, which my be nmechanical or

el ectronic).

The vehicle may be noved, where necessary, to a different bench in
order to conduct emni ssion neasurenment tests.

Operation on track or road

When the durability test is conpleted on track or road, the
vehicle's reference mass will be at |east equal to that retained
for tests conducted on a chassis dynanmomneter

MEASURI NG EM SSI ONS OF POLLUTANTS

At the start of the test (0 kn), and every 10,000 km (+ 400 km or
nore frequently, at regular intervals until having covered

80, 000 km exhaust emi ssions are neasured in accordance with the
Type | test as defined in paragraph 5.3.1. of this Regulation. The
l[imt values to be conplied with are those laid down in

paragraph 5.3.1.4. of this Regulation

Al'l exhaust em ssions results shall be plotted as a function of
the running di stance on the systemrounded to the nearest

kil ometre and the best fit straight line fitted by the nethod of
| east squares shall be drawn through all these data points. This
cal culation shall not take into account the test results at 0 km

The data will be acceptable for use in the calculation of the
deterioration factor only if the interpolated 6,400 km and
80,000 km points on this line are within the above nentioned
limts. The data are still acceptable when a best fit straight
line crosses an applicable limt with a negative slope (the
6,400 kminterpol ated point is higher than the 80,000 km

i nterpol ated point) but the 80,000 km actual data point is bel ow
the limt.
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A nultiplicative exhaust em ssion deterioration factor shall be
cal cul ated for each pollutant as foll ows:

Mi
DEF=—2
Mi
wher e
M = mass em ssion of the pollutant i in g/kminterpolated
to 6,400 km
M, = mass em ssion of the pollutant i in g/kminterpolated

to 80,000 km

These interpol ated val ues shall be carried out to a m ni num of
four places to the right of the decimal point before dividing one
by the other to determine the deterioration factor. The result
shall be rounded to three places to the right of the decinal
poi nt .

If a deterioration factor is |less than one, it is deened to be
equal to one
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Annex 10
SPECI FI CATI ONS OF REFERENCE FUELS
1. TECHNI CAL DATA OF THE REFERENCE FUEL TO BE USED FOR TESTI NG

VEH CLES EQUI PPED W TH POSI Tl VE- 1 GNI TI ON ENG NES

Type: Unl eaded petrol
Uni t Limts Test Met hod Publication
Par amet er
M ni mum Maxi mum
Research octane nunber, 95.0 EN 25164 1993
RON
Mot or octane nunber, MON 85.0 EN 25163 1993
Density at 15°C kg/ m 748 762 1 SO 3675 1995
Rei d vapour pressure kPa 56.0 60.0 EN 12 1993
Distillation:
- initial boiling point °C 24 40 EN- | SO 3205 1988
- evaporated at 100 °C per cent 49.0 57.0 EN-1 SO 3205 1988
v/ v
- evaporated at 150 °C per cent 81.0 87.0 EN-1 SO 3205 1988
vlv
- final boiling point °C 190 215 EN-1 SO 3205 1988
Resi due per cent 2 EN- | SO 3205 1988
Hydr ocarbon anal ysi s
- olefins per cent 10 ASTM D 1319 1995
vlv
- aromatics(3) per cent 28.0 40.0 ASTM D 1319 1995
vlv
- benzene per cent 1.0 pr. EN 12177 |[1998](2)
vlv
- saturates per cent bal ance ASTM D 1319 1995
v/ v
Car bon/ hydrogen ratio report report
Oxi dation stability(4) m n. 480 EN- | SO 7536 1996
Oxygen content (5) per cent 2.3 EN 1601 [1997] (2)
m m
Exi stent gum mg/ m 0. 04 EN- | SO 6246 [1997] (2)
Sul phur content (6) mg/ kg 100 pr. EN- [1998] (2)
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1 SO DI S
14596

Copper corrosion at 50 °C 1 EN-1SO 2160 1995

Lead content g/l 0. 005 EN 237 1996

Phosphorus cont ent g/l 0.0013 ASTM D 3231 1994

() The val ues quoted in the specification are "true values". In
establishment of their Iimt values the terms of |SO 4259
"Petrol eum products - Determ nation and application of precision
data in relation to nethods of test,' have been applied and in
fixing a mnimmvalue, a mninmmdifference of 2R above zero has
been taken into account; in fixing a nmaxi mum and m ni mum val ue,
the mininumdifference is 4R (R = reproducibility ).

Not wi t hst andi ng this neasure, which is necessary for statistica
reasons, the manufacturer of fuels should nevertheless aimat a
zero val ue where the stipulated maxi mum value is 2R and at the
nmean val ue in the case of quotations of nmaxi mum and m ni mum
l[imts. Should it be necessary to clarify the question as to
whet her a fuel neets the requirenents of the specifications, the
terns of |1SO 4259 should be applied

(2) The nmonth of publication will be conpleted in due course

(3) The reference fuel used to approve a vehicle against the limt
val ues set out in Row Il of the table in paragraph 5.3.1.4 of this
Regul ati on shall have a maxi mum aromatics content of 35 per cent
v/v.

(4) The fuel may contain oxidation inhibitors and netal deactivators
normal Iy used to stabilise refinery gasoline streans, but
det ergent/ di spersive additives and solvent oils shall not be
added

(5) The actual oxygen content of the fuel for the Type | and IV tests
shall be reported. In addition the nmaxi num oxygen content of the
reference fuel used to approve a vehicle against the limt val ues
set out in Row Il of the table in paragraph 5.3.1.4. of this
Regul ation shall be 2.3 per cent.

(6) The actual sul phur content of the fuel used for the Type | test
shall be reported. In addition the reference fuel used to approve
a vehicle against the limt values set out in Row Il of the table
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in paragraph 5.3.1.4. of this Regulation shall have a nmaxi mum
sul phur content of 50 ppm
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2. TECHNI CAL DATA OF THE REFERENCE FUEL TO BE USED FOR TESTI NG VEHI CLES
EQUI PPED W TH A DI ESEL ENG NE

Type: Diesel fue

Par anmet er Uni t Limts(1) Test Met hod Publ i cation

M n. Max.
Cet ane 52.0 54.0 EN- 1 SO 5165 1998( 3)
nunber ( 2)
Density at kg/ nt 833 837 EN- | SO 3675 1995
15°C
Distillation
- 50 per °C 245 - EN- | SO 3405 1988
cent point
- 95 per °C 345 350 EN- | SO 3405 1988
cent
- final °C - 370 EN- | SO 3405 1988
boi l'ing
poi nt
Fl ash poi nt °C 55 - EN 22719 1993
CFPP °C - -5 EN 116 1981
Vi scosity at mmt /s 2.5 3.5 EN- | SO 3104 1996
40 °C
Pol ycyclic per cent mm 3 6.0 I P 391 1995
aromatic
hydr ocar bons
Sul phur mg/ kg - 300 pr. EN- 1998( 3)
content (4) 1 SO DI S

14596

Copper - 1 EN- 1 SO 2160 1995
corrosion
Conr adson per cent mMm |- 0.2 EN-1SO 10370 1995
carbon
resi due (10
per cent DR)
Ash content per cent mm - 0.01 EN- | SO 6245 1995
Wat er per cent mm - 0. 05 EN- | SO 12937 [1998] (3)
cont ent
Neutralisati mg KOH/ g - 0, 02 ASTM D 974- 1998( 3)
on (strong 95
aci d) nunber
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Oxi dati on mg/ ml - 0. 025 EN- | SO 12205 1996
stability(5)
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(D) The val ues quoted in the specification are 'true values". In
establishment of their Iimt values the terms of |SO 4259
"Petrol eum products - Determ nation and application of precision
data in relation to nethods of test" have been applied and in
fixing a mnimmvalue, a mninmmdifference of 2R above zero has
been taken into account; in fixing a nmaxi mum and m ni mum val ue,
the mininumdifference is 4R (R = reproducibility).

Not wi t hst andi ng this neasure, which is necessary for statistica
reasons, the manufacturer of fuels should nevertheless aimat a
zero val ue where the stipulated maxi mum value is 2R and at the
nmean val ue in the case of quotations of nmaxi mum and m ni mum
l[imts. Should it be necessary to clarify the question as to
whet her a fuel neets the requirenents of the specifications, the
terns of |1SO 4259 should be applied

(2) The range for the cetane nunber is not in accordance with the
requi renent of a mninumrange of 4R However, in the case of a
di spute between fuel supplier and fuel user, the terns in | SO 4259
may be used to resolve such disputes provided replicate
nmeasurenents, of sufficient nunber to archive the necessary
precision, are nmade in preference to single determnations.

(3) The nmonth of publication will be conpleted in due course

(4) The actual sul phur content of the fuel used for the Type | test
shall be reported. In addition the reference fuel used to approve
a vehicle against the limt values set out in Row Il of the table
in paragraph 5.1.3.4. of this Regulation shall have a maxi num
sul phur content of 50 ppm

(5) Even though oxidation stability is controlled, it is likely that
shelf life will be limted. Advice should be sought fromthe
supplier as to storage conditions and life.
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TECHNI CAL DATA OF THE REFERENCE FUEL TO BE USED FOR TESTI NG
VEHI CLES EQUI PPED W TH POSI Tl VE-1 GNI TI ON ENGI NES AT LOW AMBI ENT

TEMPERATURE TYPE VI TEST (1)
Type: Unl eaded prem um petro
Par anmet er Uni t Limts(2) Test Met hod Publ i cation
M n. Max.

Resear ch 95.0 - EN 25164 1993
oct ane
nunmber, RON
Mot or oct ane 85.0 - EN 25163 1993
nunmber, MON
Density at kg/ 748 775 1 SO 3675 1995
15°C
Rei d vapour kPa 56.0 95.0 EN 12 1993
pressure
Distillation
- initial °C 24 40 EN- | SO 3405 1988
boi l i ng point
- evaporated per cent 49.0 57.0 EN-1SO 3405 1988
at 100°C v/v
- evaporated per cent 81.0 87.0 EN-1SO 3405 1988
at 150°C v/v
- final °C 190 215 EN- | SO 3405 1988
boi I i ng poi nt
Resi due per cent - 2 EN-1 SO 3405
Hydr ocar bon
anal ysi s:
- olefins per cent - 10 ASTM D 1319 1995

vlv
- per cent 28.0 40.0 ASTM D 1319 1995
aromatics(4) v/v
- benzene per cent - 1.0 pr. EN 12177 [1998] (3)

vlv
- saturates - Bal ance ASTM D 1319 1995
Car bon/ hydr og Report Report
en ratio
Oxi dati on m. 480 - EN- | SO 7536 1996
stability(5)
Oxygen per cent - 2.3 EN 1601 [1997](3)
cont ent ( 6) m m
Exi stent gum mg/ ml - 0. 04 EN- | SO 6246 [1997] (3)
Sul phur ng/ kg - 100 pr. EN- [1998] (3)
content (7) | SO DI S

14596
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Copper - 1 EN- 1 SO 2160 1995

corrosion at

50°C

Lead content g/l - 0. 005 EN 237 1996

Phosphor us g/l - 0.0013 ASTM D 3231 1994

cont ent

(1) Petrol having the specification in the above table shall be used
in | ow anbient tenperature Type VI resting, if the manufacturer
does not specifically choose the fuel in paragraph 1 of this annex
in accordance with paragraph 3.4. of annex 8

(2) The val ues quoted in the specification are “true values". In
establishment of their Iimt values the terms of |SO 4259
"Petrol eum products: Determ nation and application of precision
data in relation to nethods of test" have been applied and in
fixing a mninmumvalue, a mninmmdifference of 2R above zero has
been taken into account; in fixing a nmaxi rum and m ni mum val ue,
the mininumdifference is 4R (R = reproducibility).
Not wi t hst andi ng this neasure, which is necessary for statistica
reasons, the manufacturer of fuels should nevertheless aimat a
zero val ue where the stipulated maxi mum value is 2R and at the
nmean val ue in the case of quotations of nmaxi mum and mni ni mum
limts. Should it be necessary to clarify the question as to
whet her a fuel neets the requirenents of the specifications, the
terns of |1SO 4259 should be applied

(3) The nmonth of publication will be conpleted in due course

(4) The reference fuel used to approve a vehicle against the limt
val ues set out in Row Il of the table in paragraph 5.3.1.4 of this
Regul ati on shall have a maxi mum aronmatics content of 35 per cent
v/v.

(5) The fuel may contain oxidation inhibitors and netal deactivators
normal Iy used to stabilise refinery gasoline streans, but
det ergent/ di spersive additives and solvent oils shall nor be
added.

(6) The actual oxygen content of the fuel used for the Type | and IV
tests shall be reported. In addition the maxi num oxygen content of

the reference fuel
val ues set out in Row I

used to approve a vehicle against the limt
of the table in paragraph 5.1.3.4. of
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sul phur
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be 2.3 per cent.

content of the fuel
In addition the reference fuel

sul phur
be reported.

n paragraph 5.1.3.4. of this Regulation shall

content of 50 ppm

Annex 10a

SPECI FI CATI ONS OF GASEQUS REFERENCE FUELS

used for the Type |

rest

used to approve
in Row |1

of the table

have a maxi num

1. Techni cal data of the LPG reference fuels
Characteristics uUnits Fuel A Fuel B Test method
Compositiofper centvol. ISO 7941
C3 per cent vol. 30 £2 85 12
Cc4 per cent vol. Balance Balance
<C3,>C4 per cent vol. max. 2 per cent| max. 2 per cent
Olefins per cent vol. 943 12 +3
Evaporativeg ppm max. 50 max. 50 NFM 41-015
residue
Water contgnt None None Visual
inspection
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Sulphur ppm mass (1) Max. 50 Max. 50 EN 24260
content
Hydrogen None None
sulphide
Copper Rating Class 1 Class 1 ISO 6251 (2)
corrosion
Odour Characteristig Characteristic
MON Min. 89 Min. 89 EN 589 annex B
(1) Val ue to be determi ned at standard conditions, i.e. 293.2 K (20 °C)
and 101. 3 kPa.
(2) This method may not accurately determ ne the presence of corrosive
materials if the sanple contains corrosion inhibitors or other
chem cals that dimnish the corrosivity of the sanple to the copper
strip. Therefore, the addition of such conpounds for the sol e purpose
of biasing the test nethod is prohibited.
2. Techni cal data of NG reference fuels
Ref erence fuel Q20
Characteristics uUnits Basis Limits Test
Method
Minimu Maximum
m
Composition:
Methane 100 99 100
Balance per cent - - 1 ISO 6974
mole
[Inerts+ C,/C,4]
N,
Sulphur mg/m?® (1) - - 50 ISO 6326-5
content

Ref erence fuel G25
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Characteristics uUnits Basis Limits Test
Method
Minimu Maximum
m
Composition:
Methane 86 84 88
Balance per cent - - 1 ISO 6974
mole
[INnerts + C,/C,4]
N, 14 12 16
Sulphur mg/m? (1) - - 50 1ISO 6326-5
content
(D) Val ue to be determ ned at standard conditions, i.e. 293.2 K (20 °C

and 101. 3 kPa.

The Wobbe Index is the ratio of the calorific value of gas per unit
vol ume and the square root of its relative density under the sane
reference conditions:

Wobbe index = Hgs &M 4/ 8fgas

with

Hyes = calorific value of the fuel in M/ n? at 0°C
fi,,, = density of air at 0°C

figas = density of fuel at 0 °C

The Wbbbe Index is said to be gross or net according to
whether the calorific value is the gross or net calorific
val ue.
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Annex 11
ON- BOARD DI AGNOSTI CS (0OBD) FOR MOTOR VEHI CLES
| NTRODUCTI ON

Thi s annex applies to the functional aspects of on-board diagnostic
(OBD) system for the em ssion control of notor vehicles.

DEFI NI TI ONS
For the purposes of this annex:

“OBD’ means an on-board di agnostic system for enission contro
whi ch shall have the capability of identifying the likely area of
mal function by neans of fault codes stored in conmputer nenory.

“Vehicle type” means a category of power-driven vehicles which do
not differ in such essential engine and OBD system characteristics.

“Vehicle fam ly” neans a manufacturer's grouping of vehicles which,
through their design, are expected to have simlar exhaust enission
and OBD system characteristics. Each vehicle of this famly shal
have conplied with the requirenents of this Regul ation as defined
in appendix 2 to this annex.

“Emi ssion control systeni neans the el ectronic engi ne managenent
controller and any enission-related conponent in the exhaust or
evaporative system which supplies an input to or receives an out put
fromthis controller

“Mal function indicator (M)"” nmeans a visible or audible indicator
that clearly inforns the driver of the vehicle in the event of a
mal function of any em ssion-rel ated conponent connected to the OBD
system or the OBD systemitself.

“Mal function” neans the failure of an em ssion-related conponent or
systemthat would result in em ssions exceeding the limts in
par agraph 3. 3. 2.

“Secondary air” refers to air introduced into the exhaust system by
means of a punp or aspirator valve or other neans that is intended
to aid in the oxidation of HC and CO contained in the exhaust gas
stream

“Engine nmisfire” neans | ack of conbustion in the cylinder of a
positive-ignition engi ne due to absence of spark, poor fue
met ering, poor conpression or any other cause. In terns of OBD
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monitoring it is that percentage of nmisfires out of a total number
of firing events (as declared by the manufacturer) that woul d
result in enissions exceeding the linmts given in paragraph 3.3.2.
or that percentage that could |l ead to an exhaust catal yst, or
catal ysts, overheating causing irreversible damage.

"Type | test” neans the driving cycle (Parts One and Two) used for
em ssi on approvals, as detailed in annex 4, appendix 1.

A “driving cycle” consists of engine start-up, driving node where a
mal function woul d be detected if present, and engi ne shut-off.

A “warmup cycle” nmeans sufficient vehicle operation such that the
cool ant tenperature has risen by a |least 22 K fromengine starting
and reaches a mninumtenperature of 343 K (70 °C)

“Fuel trini refers to feedback adjustments to the base fue
schedul e. Short-termfuel trimrefers to dynam c or instantaneous
adj ustnments. Long-termfuel trimrefers to nuch nore gradua

adj ustnments to the fuel calibration schedule than short-termtrim
adj ustments. These | ong-term adj ust ments conpensate for vehicle

di fferences and gradual changes that occur over tine.

“Calculated I oad value” refers to an indication of the current
airflow divided by peak airflow, where peak airflowis corrected
for altitude, if available. This definition provides a

di mensi onl ess nunber that is not engi ne specific and provides the
service technician with an indication of the proportion of engine
capacity that is being used (with wide open throttle as 100 per
cent);

CLV = Current airflow atnospheric pressure (at sea | evel)
Peak airflow (at sea level) baronetric pressure

“Permanent enission default node” refers to a case where the engine
managenment controller permanently switches to a setting that does
not require an input froma failed conponent or system where such a
failed conmponent or systemwould result in an increase in em ssions
fromthe vehicle to a | evel above the Iimts given in

par agraph 3. 3. 2.

“Power take-off unit” neans an engi ne-driven output provision for
the purposes of powering auxiliary, vehicle nounted, equipnent.

“Access” neans the availability of all emission-related OBD data
including all fault codes required for the inspection, diagnosis,
servicing or repair of em ssions-related parts of the vehicle, via
the serial interface for the standard di agnostic connection
(pursuant to appendix 1 to this annex, paragraph 6.5.3.5.).
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2.17.1

2.17. 2.

2.

3.

. 17.

18.

1

1

1

“Unrestricted” neans:

access not dependent on an access code obtainable only fromthe
manuf acturer, or a simlar device, or

access allowi ng evaluation of the data produced w thout the need
for any unique decoding information, unless that information itself
i s standardi sed.

“Standardi sed” nmeans that all data streaminformation, including
all fault codes used, shall be produced only in accordance with

i ndustry standards which, by virtue of the fact that their fornmat
and their pernmitted options are clearly defined, provide for a
mexi mum | evel of harnmonisation in the notor vehicle industry, and
whose use is expressly permitted in this Regul ation.

REQUI REMENTS AND TESTS

Al'l vehicles shall be equipped with an OBD system so desi gned,
constructed and installed in a vehicle as to enable it to identify
types of deterioration or malfunction over the entire |life of the
vehicle. |In achieving this objective the approval authority shal
accept that vehicles which have travelled distances in excess of
the Type V durability distance, referred to in paragraph 3.3.1.

may show sone deterioration in OBD system perfornmance such that the
enmission limts given in paragraph 3.3.2. nmay be exceeded before
the OBD systemsignals a failure to the driver of the vehicle.

Access to the OBD systemrequired for the inspection, diagnosis,
servicing or repair of the vehicle shall be unrestricted and
standardi sed. Al emi ssion-related fault codes shall be consistent
with | SO DS 15031-6 (SAE J 2012, dated July 1996).

No later than three nonths after the manufacturer has provided any
aut hori sed deal er or repair shop with repair information, the
manuf acturer shall make that information (including all subsequent
amendnment s and suppl enments) avail abl e upon reasonabl e and non-

di scrimnatory paynment and shall notify the approval authority
accordi ngly.

In the event of failure to conply with these provisions the
approval authority shall act to ensure that repair information is
avail abl e, in accordance with the procedures |aid down for type
approval and in-service surveys.

The OBD system shall be so designed, constructed and installed in a
vehicle as to enable it to conply with the requirenments of this
annex during conditions of normal use.
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Tenporary di sabl ement of the OBD system

A manufacturer may disable the OBD systemif its ability to nonitor
is affected by |ow fuel |evels. Disablenment shall not occur when
the fuel tank level is above 20 per cent of the nom nal capacity of
the fuel tank.

A manufacturer may disable the OBD system at anbi ent engine
starting tenperatures below 266 K (-7 °C) or at elevations over
2,500 netres above sea | evel provided the manufacturer subnmits data
and/ or an engi neering eval uati on whi ch adequately denmonstrate that
nmoni toring woul d be unreliable when such conditions exist. A

manuf acturer nay al so request di sabl ement of the OBD system at

ot her anbient engine starting tenperatures if he denpnstrates to
the authority with data and/or an engi neering eval uation that

m sdi agnosi s woul d occur under such conditions.

For vehicl es designed to acconmpdate the installation of power
take-of f units, disablenment of affected nmonitoring systens is
perm tted provided di sabl enent occurs only when the power take-off
unit is active.

Engine misfire in vehicles equipped with positive-ignition engines

Manuf acturers nmay adopt higher nisfire percentage mal function
criteria than those declared to the authority, under specific
engi ne speed and | oad conditions where it can be denpnstrated to
the authority that the detection of |lower levels of msfire would
be unreliable.

Manuf acturers who can denonstrate to the authority that the
detection of higher levels of misfire percentages is still not
feasible may disable the msfire nonitoring system when such
condi tions exist.

Description of tests

The test are carried out on the vehicle used for the Type V
durability test, given in annex 9, and using the test procedure in
appendix 1 to this annex. Tests are carried out at the conclusion
of the Type V durability testing.

Wien no Type V durability testing is carried out, or at the request
of the manufacturer, a suitably aged and representative vehicle my
be used for these OBD denmonstration tests.

The OBD system shall indicate the failure of an em ssion-rel ated
conmponent or system when that failure results in an increase in
eni ssions above the linmts given bel ow



Reference mass | Massofcarbon monoxide | Massofhydro-carbons | Massofoxidesofnitrogen | Massofparticulates

Vehicle (RW) (kQ) co HC NOXx PM

L1 (g/km) L2 (g/km) L3 (g/km) L4 (g/km)

Category Class Petrol Diesel Petrol Diesel Petrol Diesel Diesel (1)
M (2) - all 3.2 3.2 04 04 0.6 1.2 0.18
N; (3) | RW < 1,305 3.2 3.2 0.4 04 0.6 1.2 0.18
1 1,305 < RW # 1,760 58 4 0.5 05 0.7 1.6 0.23
i 1,760 < RW 7.3 4.8 0.6 0.6 0.8 1.9 0.28

(1) For conpression-ignition engines.

(2) Except vehicles the maxi mum mass of which exceeds 2,500 kg.

(3) And those category M vehicles which are specified in note (2).
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Monitoring requirenments for vehicles equi pped with positive-
ignition engines

In satisfying the requirenents of paragraph 3.3.2. the OBD system
shall, at a m nimum nonitor for

reduction in the efficiency of the catalytic converter with
respect to the em ssions of HC only;

the presence of engine msfire in the engi ne operating region
bounded by the follow ng lines:

(a) a maxi mum speed of 4,500 mn?! or 1,000 mn?! greater than
the hi ghest speed occurring during a Type | test cycle,
whi chever is the | ower;

(b) the positive torque line (i.e. engine load with the
transmission in neutral);

(c) a line joining the follow ng engi ne operating points: the
positive torque line at 3,000 mn! and a point on the
mexi mum speed line defined in (a) above with the engine's
mani fol d vacuum at 13.33 kPa | ower than that at the
positive torque line.

oxygen sensor deterioration

ot her em ssion control system conponents or systens, or enission-
rel ated power-train conponents or systems which are connected to a
computer, the failure of which may result in exhaust em ssions
exceeding the limts given in paragraph 3.3.2;

any other emission-related power-train conponent connected to a
conmput er shall be nonitored for circuit continuity;

the el ectronic evaporative enission purge control shall, at a
m ni rum be nonitored for circuit continuity.

Monitoring requirenments for vehicles equi pped with conpression-
ignition engines

In satisfying the requirenents of paragraph 3.3.2. the OBD system
shall ronitor:

Where fitted, reduction in the efficiency of the catalytic
converter;

VWhere fitted, the functionality and integrity of the particulate



TRANS/ WP, 29/ 741

page 220

3.3.4.3.

3.3.4.4.

trap;

The fuel-injection systemelectronic fuel quantity and timng
actuator(s) is/are nmonitored for circuit continuity and tota
functional failure;

Ot her em ssion control system conponents or systens, or enission-
rel ated power-train conponents or systems, which are connected to
a computer, the failure of which may result in exhaust em ssions
exceeding the limts given in paragraph 3.3.2. Exanples of such
systens or conponents are those for nonitoring and control of air
mass-flow, air volumetric flow (and tenperature), boost pressure
and inlet manifold pressure (and rel evant sensors to enabl e these
functions to be carried out).

Any other em ssion-related power-train conmponent connected to a
comput er shall be nonitored for circuit continuity.

Manuf acturers may denonstrate to the approval authority that
certain conponents or systenms need not be nonitored if, in the
event of their total failure or renpoval, em ssions do not exceed
the emission limts given in paragraph 3.3.2.

A sequence of diagnostic checks shall be initiated at each engine
start and conpleted at |east once provided that the correct test
conditions are net. The test conditions shall be selected in such
a way that they all occur under normal driving as represented by
the Type | test.

Activation of malfunction indicator (M)

The OBD system shall incorporate a malfunction indicator readily
perceivable to the vehicle operator. The M shall not be used for
any ot her purpose except to indicate energency start-up or |inp-
home routines to the driver. The M shall be visible in al
reasonabl e lighting conditions. Wen activated, it shall display a
synmbol in conformty with I1SO 2575 1/. A vehicle shall not be

equi pped with nore than one general purpose M for em ssion-

rel ated problens. Separate specific purpose telltales (e. g. brake
system fasten seat belt, oil pressure, etc.) are permtted. The
use of red colour for an M is prohibited.

For strategies requiring nore than two preconditioning cycles for
M activation, the manufacturer shall provide data and/or an
engi neering eval uati on which adequately denonstrates that the

1/

International Standard | SO 2575-1982 (E), entitled "Road vehicles:

Synbors for control indicators and tell-tales”, Symbol Nunmber 4.36.
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monitoring systemis equally effective and tinmely in detecting
conmponent deterioration. Strategies requiring on average nore than
10 driving cycles for M activation are not accepted. The M shal
al so activate whenever the engine control enters a permanent

eni ssion default node of operation if the enmission limts given in
paragraph 3.3.2. are exceeded. The M shall operate in a distinct
warni ng node, e. g. a flashing |ight, under any period during

whi ch engine msfire occurs at a level likely to cause catal yst
damage, as specified by the manufacturer. The M shall also
activate when the vehicle's ignitionis in the 'key-on' position
before engine starting or cranking and de-activate after engine
starting if no malfunction has previously been detected.

3. 6. Fault code storage

The OBD system shall record code(s) indicating the status of the
eni ssion-control system Separate status codes shall be used to
identify correctly functioning enission control systens and those
eni ssion control systens that need further vehicle operation to be
fully evaluated. Fault codes that cause M activation due to
deterioration or malfunction or permanent emi ssion default nodes
of operation shall be stored and that fault code shall identify
the type of nalfunction.

3.6.1. The di stance travelled by the vehicle since the M was activated
shall be available at any instant through the serial port on the
standard |ink connector. 2/

3.6. 2. In the case of vehicles equi pped with positive-ignition engines,
m sfiring cylinders need not be uniquely identified if a distinct
single or multiple cylinder msfire fault code is stored.

3.7. Exti ngui shing the M

3.7.1. For misfire mal functions at levels likely to cause catal yst damage
(as specified by the manufacturer), the M may be switched to the
normal node of activation if the misfire is not present any nore,
or if the engine is operated after changes to speed and | oad

conditions where the level of misfire will not cause catal yst
dammage.
3.7.2. For all other malfunctions, the M may be de-activated after three

subsequent sequential driving cycles during which the nonitoring

2/ This requirement is only applicable to vehicles with an electronic
speed input to the engi ne management provided the | SO standards are conpl eted
within a |lead-tine conpatible with the application of the technology. It

applies to all vehicles entering service from 1 January 2005.
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3.

3.

8.

1

system responsi bl e for activating the M ceases to detect the
mal function and if no other nal function has been identified that
woul d i ndependently activate the M.

Erasing a fault code

The OBD system may erase a fault code and the distance travelled
and freeze-frame information if the sane fault is not re-
registered in at | east 40 engine warmup cycl es.
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Annex 11 - Appendix 1

FUNCTI ONAL ASPECTS OF ON- BOARD DI AGNOSTI C (OBD) SYSTEMS
| NTRODUCTI ON

Thi s appendi x describes the procedure of the test according to
paragraph 5 of annex 11. The procedure describes a nethod for
checking the function of the on-board diagnostic (OBD) system
installed on the vehicle by failure sinmulation of relevant systens
in the engi ne managenment or emi ssion control system It also sets
procedures for determ ning the durability of OBD systens.

The manufacturer shall make avail able the defective conponents
and/or electrical devices which would be used to sinulate
failures. When nmeasured over the Type | test cycle, such defective
conponents or devices shall not cause the vehicle enmissions to
exceed the limts of paragraph 3.3.2. by nore than 20 per cent.

When the vehicle is tested with the defective conponent or device
fitted, the OBD systemis approved if the M is activated.

DESCRI PTI ON OF TEST
The testing of OBD systens consists of the foll owing phases:

simul ati on of malfunction of a conmponent of the engi ne managenent
or em ssion control system

preconditioning of the vehicle with a sinulated mal function over
preconditioning specified in paragraph 6.2.1.

driving the vehicle with a sinmulated mal function over the Type
test cycle and measuring the em ssions of the vehicle,

determ ni ng whether the OBD systemreacts to the simulated
mal function and indicates nmalfunction in an appropriate manner to
the vehicle driver.

Al ternatively, at the request of the manufacturer, malfunction of
one or nore conponents may be electronically sinulated according
to the requirenments of paragraph 6. bel ow

Manuf acturers may request that nonitoring take place outside the
Type | test cycle if it can be denpnstrated to the authority that
moni toring during conditions encountered during the Type | test
cycle woul d inpose restrictive nmonitoring conditions when the
vehicle is used in service.
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TEST VEH CLE AND FUEL
Vehi cl e

The test vehicle shall neet the requirenents of paragraph 3. 1.
of annex 4.

Fuel

The appropriate reference fuel as described in annex 10 or
annex 10a shall be used for testing.

TEST TEMPERATURE AND PRESSURE

The test tenperature and pressure shall neet the requirenents of
the Type | test as described in annex 4.

TEST EQUI PMENT

Chassi s dynanonet er

The chassi s dynanoneter shall neet the requirenents of annex 4.
OBD TEST PROCEDURE

The operating cycle on the chassis dynanoneter shall neet the
requi renents of annex 4.

Vehi cl e preconditioning

According to the engine type and after introduction of one of the
failure nodes given in paragraph 6.3., the vehicle shall be
preconditioned by driving at |east two consecutive Type | tests
(Parts One and Two). For conpression-ignition engined vehicles an
addi tional preconditioning of two Part Two cycles is permtted.

At the request of the manufacturer, alternative preconditioning
met hods nmay be used.

Fai lure nodes to be tested
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Positive-ignition engined vehicles:

Repl acement of the catalyst with a deteriorated or defective
catal yst or electronic sinmulation of such a failure.

Engine misfire conditions according to the conditions for misfire
monitoring given in paragraph 3.3.3.2. of annex 11.

Repl acement of the oxygen sensor with a deteriorated or defective
oxygen sensor or electronic simulation of such a failure.

El ectrical disconnection of any other em ssion-rel ated conponent
connected to a power-train nmanagenent conputer.

El ectrical disconnection of the el ectronic evaporative purge
control device (if equipped). For this specific failure nmode, the
Type | test shall not be perforned.

Conpr ession-ignition engined vehicl es:

VWhere fitted, replacenent of the catalyst with a deteriorated or
defective catalyst or electronic simulation of such a failure.

Where fitted, total renmpval of the particulate trap or, where
sensors are an integral part of the trap, a defective trap
assenbl y.

El ectrical disconnection of any fuelling systemelectronic fue
quantity and timng actuator

El ectrical disconnection of any other enission-related conmponent
connected to a power-train nmanagement conputer.

In meeting the requirenents of paragraphs 6.3.2.3. and 6.3.2.4.,
and with the agreenent of the approval authority, the manufacturer
shall take appropriate steps to denpnstrate that the OBD system
will indicate a fault when di sconnection occurs.

OBD system t est
Vehicles fitted with positive-ignition engines:

After vehicle preconditioning according to paragraph 6.2., the
test vehicle is driven over a Type | test (Parts One and Two).

The M shall activate before the end of this test under any of the
conditions given in paragraphs 6.4.1.2. to 6.4.1.5. The technica
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6.4.2.2.

6.4.2.3.

service may substitute those conditions by others in accordance
wi th paragraph 6.4.1.6. However, the total nunber of failures
simul ated shall not exceed four (4) for the purpose of type
approval

Repl acement of a catalyst with a deteriorated or defective

catal yst or electronic sinmulation of a deteriorated or defective
catalyst that results in em ssions exceeding the HC limt given in
paragraph 3.3.2. of annex 11

An induced msfire condition according to the conditions for

m sfire nonitoring given in paragraph 3.3.3.2. of annex 11 that
results in em ssions exceeding any of the limts given in

par agr aph 3. 3. 2.

Repl acement of an oxygen sensor with a deteriorated or defective
oxygen sensor or electronic simulation of a deteriorated or
defective oxygen sensor that results in enmi ssions exceeding any of
the limts given in paragraph 3.3.2. of annex 11.

El ectrical disconnection of the el ectronic evaporative purge
control device (if equipped).

El ectrical disconnection of any other emission-related power-train
conmponent connected to a conputer that results in enissions
exceeding any of the limts given in paragraph 3.3.2. of annex 11.

Vehicles fitted with conpression-ignition engines:

After vehicle preconditioning according to paragraph 6.2., the
test vehicle is driven over a Type | test (Parts One and Two).

The M shall activate before the end of this test under any of the
conditions given in paragraphs 6.4.2.2. to 6.4.2.5. The technica
service may substitute those conditions by others in accordance
with paragraph 6.4.2.5. However, the total nunber of failures

si mul ated shall not exceed four for the purposes of type approval

VWhere fitted, replacenment of a catalyst with a deteriorated or
defective catalyst or electronic simulation of a deteriorated or
defective catalyst that results in enm ssions exceeding lints
given in paragraph 3.3.2. of annex 11.

Where fitted, total rempval of the particulate trap or replacenent
of the particulate trap with a defective particulate trap neeting
the conditions of paragraph 6.3.2.2. that results in enissions
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exceeding the limts given in paragraph 3.3.2. of annex 11.

Wth reference to paragraph 6.3.2.5., disconnection of any
fuelling systemelectronic fuel quantity and timng actuator that
results in emssions exceeding any of the limts given in
paragraph 3.3.2. of annex 11

Wth reference to paragraph 6.3.2.5., disconnection of any other
eni ssion-rel ated power-train component connected to a computer
that results in em ssions exceeding any of the limts given in
par agraph 3.3.2. of annex 11.

Di agnosti c signals

Upon determ nation of the first mal function of any conponent or
system 'freeze-frame' engine conditions present at the tinme shal
be stored in conputer nmenory. Should a subsequent fuel system or
m sfire mal function occur, any previously stored freeze-frane
conditions shall be replaced by the fuel systemor msfire

condi tions (whichever occurs first). Stored engine conditions
shall include, but are not limted to cal cul ated | oad val ue,
engi ne speed, fuel trimvalue(s) (if available), fuel pressure (if
avail able), vehicle speed (if avail able), cool ant tenperature,

i ntake manifold pressure (if available), closed- or open-I|oop
operation (if available) and the fault code which caused the data
to be stored. The manufacturer shall choose the nost appropriate
set of conditions facilitating effective repairs for freeze-frane
storage. Only one frame of data is required. Manufacturers may
choose to store additional franmes provided that at |east the
required frame can be read by a generic scan tool neeting the
specifications of paragraphs 6.5.3.2. and 6.5.3.3. If the fault
code causing the conditions to be stored is erased in accordance
with paragraph 3.7. of annex 11, the stored engine conditions my
al so be erased.

If available, the following signals in addition to the required
freeze-frane information shall be made avail abl e on denand t hrough
the serial port on the standardised data |ink connector, if the
information is available to the on-board conmputer or can be
determ ned using infornation available to the on-board conputer:

di agnostic troubl e codes, engine cool ant tenperature, fuel contro
system status (cl osed-|oop, open-loop, other), fuel trim ignition
timng advance, intake air tenperature, manifold air pressure, air
flow rate, engine speed, throttle position sensor output val ue,
secondary air status (upstream downstream or atnosphere),
cal cul ated | oad val ue, vehicle speed and fuel pressure.

The signals shall be provided in standard units based on the
speci fications given in paragraph 6.5.3. Actual signals shall be
clearly identified separately from default value or |inp-hone
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6.5.1.3.

6.5.1.4.

6.5.2.

6.5.3.

6.5.3.1.

signals. In addition, the capability to perform bi-directiona

di agnostic control based on the specifications given in

par agraph 6.5.3. shall be nade avail able on demand through the
serial port on the standardi sed data |ink connector according to
the specifications given in paragraph 6.5. 3.

For all emission control systems for which specific on-board

eval uation tests are conducted (catal yst, oxygen sensor, etc.),
except misfire detection, fuel system nonitoring and conprehensive
conmponent nmonitoring, the results of the nbpst recent test
performed by the vehicle and the limts to which the systemis
conpared shall be nade avail able through the serial data port on
t he standardi sed data |ink connector according to the

speci fications given in paragraph 6.5.3. For the nonitored
conponents and systens excepted above, a pass/fail indication for
the nost recent test results shall be available through the data
i nk connector.

The OBD requirements to which the vehicle is certified (i.e.
annex 11 or the alternative requirenents specified in

paragraph 5.) and the major emission control systens nonitored by
the OBD system consistent with paragraph 6.5.3.3. shall be

avail abl e through the serial data port on the standardi sed data
link connector according to the specifications given in

par agar ph 6.5. 3.

The emission control diaghostic systemis not required to eval uate
conmponents during mal function if such evaluation would result in a
risk to safety or conponent failure.

The emi ssion control diagnostic systemshall provide for
standardi sed and unrestricted access and conformw th the
followi ng | SO and/ or SAE standards. Some of the |SO standards have
been derived from Soci ety of Autonotive Engi neers Standards (SAE)
and Recommended Practices. Were this is the case, the appropriate
SAE reference appears in parentheses.

One of the followi ng standards with the restrictions as descri bed
shall be used as the on-board to off-board comruni cations |ink

| SO 9141-2 ' Road Vehicles’ Diagnostic Systens’ CARB Requirenents
for the Interchange of Digital Information'

| SO 11519-4 ' Road Vehicles’ Low Speed Serial Data Conmmuni cation
Part 4: Class B Data Conmunication Interface (SAE J1850)'.

Em ssion-rel ated nessages shall use the cyclic redundancy check
and the three-byte header and not use inter-byte separation or
check suns.
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I SO DI'S 14230 Part 4 'Road Vehicles’ Diagnostic Systems Keyword
Pr ot ocol 2000

Test equi pnrent and di agnostic tools needed to comrunicate with OBD
systems shall neet or exceed the functional specification given in
| SO DI'S 15031-4.

Basi ¢ di agnostic data, (as specified in paragraph 6.5.1.) and bi-
directional control information shall be provided using the fornat
and units described in 1SO DS 15031-5 and shall be avail abl e
using a diagnostic tool nmeeting the requirenments

of 1SO DI'S 15031-4.

When a fault is registered, the manufacturer shall identify the
fault using the nost appropriate fault code consistent with those
given in paragraph 6.3. of 1SO DS 15031-6 (SAE J2012 dated

July 1996), relating to "Power-train system di agnostic trouble
codes'. The fault codes shall be fully accessible by standardi sed
di agnostic equi pnent conplying with the provisions of

par agr aph 6.5. 3. 2.

The note in paragraph 6.3. of 1SO DI S 15031-6 (SAE J2012 dated
July 1996) inmediately preceding the list of fault codes in the
same paragraph does not apply.

The connection interface between the vehicle and the diagnostic
tester shall meet all the requirements of SO DI'S 15031-3. The
installation position shall be subject to agreenent of the
approval authority such that it is readily accessible by service
personnel but protected fromtanpering by non-qualified personnel

The manufacturer shall al so nmake accessible, where appropriate
upon paynent, to repairers who are not undertakings within the
distribution system the technical information required for the
repair or mai ntenance of notor vehicles unless that information is
covered by an intellectual property right or constitutes
essential, secret know how which is identified in an appropriate
form in such case, the necessary technical information shall not
be withheld inproperly.



TRANS/ WP, 29/ 741

page 230
Annex 11 - Appendix 2
ESSENTI AL CHARACTERI STI CS OF THE VEH CLE FAM LY

1. PARAMETERS DEFI NI NG THE OBD FAM LY
The OBD fanily may be defined by basic design paraneters which
shall be commopn to vehicles within the family. In some cases there
may be interaction of paraneters. These effects shall also be
taken into consideration to ensure that only vehicles with simlar
exhaust em ssion characteristics are included within an OBD
famly.

2. To this end, those vehicle types whose paraneters descri bed bel ow

are identical are considered to belong to the sanme engi ne/ eni ssion
control /OBD system conbi nati on.

Engi ne:

(a) Conmbustion process (i. e. positive-ignition, conpression-
ignition, two-stroke, four-stroke),

(b) met hod of engine fuelling (i. e. carburettor or fue

i njection).
Em ssion control system

(a) type of catalytic converter (i. e. oxidation, three-way,
heat ed catal yst, other),

(b) type of particulate trap
(c) secondary air injection (i. e. with or wthout),
(d) exhaust gas recirculation (i. e. with or wthout)

OBD parts and functi oning.

t he met hods of OBD functional nonitoring, malfunction
detection and mal function indication to the vehicle driver
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Annex 12

GRANTI NG OF AN ECE TYPE APPROVAL FOR A VEHI CLE
FUELLED BY LPG OR NATURAL GAS (NG

| NTRODUCT! ON

This annex describes the special requirenents that apply in the
case of an approval of a vehicle that runs on LPG or natural gas
(NG, or that can run either on unleaded or LPG or natural gas, in
so far as the testing on LPG or natural gas is concerned.

In the case of LPG and natural gas there is on the market a | arge
variation in fuel conposition, requiring the fuelling systemto
adapt its fuelling rates to these conmpositions. To denonstrate
this capability, the vehicle has to be tested in the test Type

on two extrene reference fuels and denonstrate the self-
adaptability of the fuelling system \Wenever the self
adaptability of a fuelling system has been denbnstrated on a
vehi cl e, such a vehicle may be considered as a parent of a famly
Vehicles that conply with the requirenents of nenbers of that
famly, if fitted with the sane fuelling system need to be tested
on only one fuel

DEFI NI TI ONS
For the purpose of this annex:

A "parent vehicle" neans a vehicle that is selected to act as the
vehicle on which the self-adaptability of a fuelling systemis
going to be denpbnstrated, and to which the nenbers of a famly
refer. It is possible to have nore than one parent vehicle in a
famly.

Menber of the famly

A "nenber of the fanmily" is a vehicle that shares the foll ow ng
essential characteristics with its parent(s):

(a) It is produced by the same nmanufacturer;
(b) It is subject to the sane enmission limts;
(c) If the gas fuelling systemhas a central netering for the

whol e engi ne:

It has a certified power output between 0.7 and 1.15 tines
that of the parent vehicle.
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3.1.1.1.

If the gas fuelling system has an individual netering per
cylinder:

It has a certified power output per cylinder between
0.7 and 1.15 tinmes that of the parent vehicle.

(d) If fitted with a catalyst, it has the sane type of
catalyst i.e. three way, oxidation, de-NQ.

(e) It has a gas fuelling system (including the pressure
regul ator) fromthe sane system nmanufacturer and of
the sane type: induction, vapour injection (single
point, nultipoint), liquid injection (single point,
mul ti point).

() This gas fuelling systemis controlled by an ECU of
the sane type and technical specification, containing
the sane software principles and control strategy.

Wth regard to requirenent (c): in the case where a denonstration
shows two gas-fuelled vehicles could be nenbers of the same famly
with the exception of their certified power output, respectively
P1 and P2 (P1 < P2), and both are tested as if were parent
vehicles the famly relation will be considered valid for any
vehicle with a certified power output between 0.7 P1 and 1.15 P2

GRANTI NG OF A TYPE APPROVAL
Type approval is granted subject to the foll owi ng requirenents:
Exhaust em ssions approval of a parent vehicle

The parent vehicle should denonstrate its capability to adapt to
any fuel conposition that nmay occur across the market. In the
case of LPG there are variations in C3/C4 conposition. In the
case of natural gas there are generally two types of fuel, high
calorific fuel (Hgas) and low calorific fuel (L-gas), but with a
significant spread within both ranges; they differ significantly
in Wobbe index. These variations are reflected in the reference
fuel s.

The parent vehicle(s) shall be tested in the test Type | on the
two extrenme reference fuels of annex 10a.

If the transition fromone fuel to another is in practice aided
through the use of a switch, this switch shall not be used during
type approval. 1In such a case on the manufacturer’s request and
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service the pre-conditioning
of annex 4 may be extended.

3.1.2. The vehicle(s) is (are) considered to conformif, with both
reference fuels, the vehicle conplies with the emission limts.
3.1.3. The ratio of enmission results “r” should be deternined for each
pol |l utant as shown bel ow:
Type(s) of fuel Ref erence fuels Cal cul ation of “r”
LPG and petrol Fuel A
(Approval B) B
r=—
A
or LPG only Fuel B
(Approval D)
NG and petrol Fuel G 20
(Approval B) G25
r=——
or NG only Fuel G 25 G20
(Approval D)
3. 2. Exhaust em ssions approval of a menber of the fanmily
For a nenber of the family a test Type | shall be perforned with
one reference fuel. This reference fuel nay be either reference
fuel. The vehicle is considered to conply if the follow ng
requi renents are net:
3.2.1. The vehicle conplies with the definition of a fam |y nenber as
defined under paragraph 2.2. above.
3.2.2. If the test fuel is reference fuel LPG or G20 for NG, the
enmi ssion result shall be nmultiplied by the relevant factor “r” if
r > 1; no correction is needed.
If the test fuel is reference fuel LPG or &5 for NG, the
enmi ssion result shall be divided by the relevant factor “r” if
r <1, no correction is needed.
3.2.3. The vehicle shall conply with the enmission linmts valid for the
rel evant category for both nmeasured and cal cul ated eni ssions.
3.2.4. If repeated tests are nmade on the sanme engine the results on

reference fuel
shall first be averaged; the

or A, and those on reference fuel G25,

[13 1]

r

fromthese averaged results.

factor shal

or B,
t hen be cal cul at ed
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GENERAL CONDI TlI ONS

Tests for conformty of production may be perforned with a
conmercial fuel of which the C3/C4 ratio |ies between those of the
reference fuels in the case of LPG or of which the Wbbe index
lies between those of the extrene reference fuels in the case of
NG In that case a fuel analysis needs to be present.



