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EXPLANATORY MEMORANDUM

The Limit values applicable to emissions of carbon monoxide (C0) and
unburnt hydrocarbons (HC) were Laid down for the Community as a whole in
Council Directive 70/220/EEC of 20 March 1970 on the approximation of the
laws of the Member States relating to measures to be taken against air

pollution by gases from pe@itive ignition engines of motor yehicles (1.

In the context of adaptation to technical progress, these limit values
were reduced in 1974 by Directive 74/290/EEC 2 and maximum values for
nitrogen oxide (NOX) emissions were laid down in 1976 in Directive
77/102/EEC (3). In crder to take account of more stringent requirements’
relating to the prectection of public health and the environment, the Llimit
values applicable to these three pollutants were then reduced in 1978

in Directive 78/665/EEC ),

In order that the progress achieved through the implementation of these
measures may not be cancelled out again by increases in traffic density

in highly urbanized areas of the Community, a further reduction in the
limit values seems to be required. The Commission, in close cooperation
with the experts of the national authorities and from the automobile
industry, has therefore examined the feasibility of lowering the level

of pollutant emissions. It has emerged that the present state of technical
development in motor-vehicle construction would make it possible, within a
relatively short time and in relation to the Limits laid down in Directive
78/665/EEC, to achieve a 23 % reduction in CO emissions and a 20 to

30 % reduction, according to the weight category, in the combined HC

and NOx emissions. This proposal for a Directive is based on those

findings.

Establishing a combined Limit value for the permissible emissions of

HC and MOx appeared to be advisable because it gives motor-vehicle
manufacturers considerable leeway in the choice of engine modifications

to be made for the purpose of reducing such emissions. This combined

value is also justified from the standpoint of air purity, since the latest
information reveals that it is precisely the interaction between these
pollutants in the atmosphere that contributes to the formation of photo~
chemical smog.

Y

(1 0d L 76, 6.4.1970, p. 1
(2) 0J L 159, 15.6.1974, p. 61
(3) 0J L 32, 3.2.1977, p. 32

(4) 0J L 223, 14.8.1978, p. 48
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The proposal also provides for the adoption of the constant-volume sampling
and analysis method (CVS) at present used in the United States, Japan and
Sweden. With this method it would be possible to increase the accuracy

of the measurements and standardize more effectively the metrological
facitities used by the technical departments responsible for type-approval
tests and by the manufacturers. Owing to the modification made to the
measuring procedure, it is no longer possible to compare directly the

Limit values for HC andg NOxLaid down in the prece ding directives with

those in this proposal.

At the request of the Commission, the manufacturers'associations have
assessed the repercussions of reinforcing the Community Directives in
terms of construction costs and, in particular, the fuel consumption of
the vehicle categories concerned. On the basis of the state of the art
required for the application of Directive 78/665/EEC, that study revealed,
on the one hand, that the need to improve the ignition and carburation
systems will result in higher construction costs and, on the other hand,
that fuel consumption is Llikely to increase by as much as 5 %, depending

on the type of vehicle.

The Commission took these arguments into account when it was considaring
the preparation of this proposal for a Directive. It is not of the opinion
that the application of the provisions relating to exhaust gases would
prevent the manufacturers from fulfilling the voluntary undertakings to
reduce consumption which they entered into at national level and which
should, as they indicated to thes Commission, result in a reduction of at
least 10 % in the fuel consumctionof cars sold in the Community in 1985

in comparison with 1978. On the contrary, having regard to the consumption
decreases already ascertained or announced, it considers that the options
open to manufacturers in this field are much more extensive than those

on which these undertakings are based, so that any increase in consumption
of up to 5 % resulting from the Community provisions relating to exhaust

gaces could bp offeat suring the time available.
After taking into consideration all the available information, the Commissicn
protection of the environment and of health justify a possible increase

in costs as well as less favourable prospects of reducing consumption to

the level indicated.

In view of the increasing use of diesel engines in cars and Light commercial

vehicles (vehicles in categories M1 and N1) it is advisable to bring the
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€0, HC and NOx emissions from such engines within the scope of the
Community Directives as a sequel to the Limitation of soot emissions from
diesel engines by means of the provisions of Directive 72/306/EEC (1).
Extending the scope to diesel engines requires an amendment to the
operative part of Directive 70/220/EEC. Consequently, such an amendment
cannot be made through the procedure of the Committee on the Adaptation
of the provisions of the Annexes to Technical Progress, but must be
placed before the Council for the purpose of adoption.

As in the case of previous amendments, this proposal is based on the

work of the Group of Rapporteurs on Atmospheric Pollution and Energy

(GRPE) of the United Nations Economic Commission for Europe, whose
Regulation No 15 corresponds in its technical content to Directive
70/220/EEC. Such an approach has the advantage of harmonization which goes
beyond the frontiers of the Community and enables the European
manufacturers to have access to a much larger market than that of the

Community alone.

In view of the work in progress in that body, and of the surveys conducted
by the Commission, the Member States had adopted a common attitude within
the Permanent Representatives Committee. Their representatives in Geneva
won acceptance for that opinion within the GRPE and thus made it possible
for the Economic Commission for Europe to notify the 04 series of amend-

ments to Regulation 15 to the Signatory States in May 1981.

In accordance with an undertaking given at the meetings of the Council

of Ministers for the Environment held in December 1980 and June 1981, the
Commission prepared this draft on the basis of the 04 series of amendments
to Regulation 15, as soon as it received the definitive texts from Geneva.
As desired by the Member States, this draft corresponds as closely as
possible in its technical aspects to the 04 series of amendments. The
proposed dates of application take account of the corresponding opinions

put forward by the experts from the Member States when the draft proposal

(1) 0J L 190, 20.8.1972



was being examined by the Working Party on Motor Vehicles at its 68th
meeting on 7-9 October 1981. These dates were chosen so that the
application of the amended Community provisions would not cause difficulties

for either the national authorities or the motor-vehicle manufacturers.

At this meeting the experts concurred with the Commission view that, given
the moderate nature of the measures proposed and the urgent need for a
decision to be taken in this connection, these measures should be dealt
with outside the scope of the general approach described in the Commission's
observations on the European automobile industry in 1981 (*). This new
approach will apply to all subsequent stages in the formulation of
Community rules in this area. The aims of these stages will be determined
on the basis of a detailed examination of the economic, environmental and
social effects of the measures envisaged. This will, at the same time,
ensure greater protection of human health and of the environment and

will provide a regulatory framework appropriate to the satisfactory

development of the Community automobile industry.

The global approach proposed by the Commission has been accepted by all
the national administrations and professional organizations represented
within the Working Party on Motor Vehicles. The machinery necessary f;r
taunching such an approach was set up in the field of pollution emissions
with the creation in January 1982 of the Working Party on Air Pollution.
This Working Party has 18 months in which to examine the technical
possibilities for reducing pollution emissions and to assess the
repercussions thereof, notably with regard to fuel consumption and vehicle
manufacturing and servicing costs. Its final report will enable the
Commission to forward to the Council, in good time, balanced proposals

on the regulatory measures to follow those contained in this draft.

() CGYLBAY 377 fimzl, 1 Juns 19871,



REMARKS CONCERNING THE PROPOSAL FOR A DIRECTIVE

Article 1 (1) amends Article 1 of Directive 70/220/EEC by providing that
diesel engines ('compression-ignition engines') shall henceforth fall
within the scope of this Directive. Paragraph (2) substitutes the
Annexes to this Directive for the Annexes to Directive 70/220/EEC, in-
ctuding the various amendments. Article 2 lays down the deadlines for

the adoption, publication and implementation of the provisions by the
authorities in the Member States. Observance of the Limit values proposed
for HC and NOX emissions 1is, on the face of it, impossible at present

in the case of vehicles of types other than cars. For this reason, Annex I
contains transitional provisions setting out less severe limits for such
vehicles.

By the date by which the Member States will have implemented the provisions
of Article 2 (3), the vehicles in respect of which type-approval was
granted before the entry into force of this Directive may have entered

into service for the first time. To enable a manufacturing conformity
inspection to be carried out subsequently in respect of these vehicles,

the transitional provisions lay down that the corresponding provisions

of Directive 70/220/EEC, as amended by Directive 78/665/EEC, shall remain

in force until that date.

QPINIONS OF THE EUROPEAN PARLIAMENT AND THE ECONOMIC AND SOCIAL COMMITTEE

Pursuant to the provisions of the second paragraph of Article 100, both

of these institutions must be consulted.

..I/ll.



PROPOSAL FOR A COUNCIL DIRECTIVE
amending Council Directive 70/220/EEC on the approximation
of the Laws of the Member States relating to measures to
be taken against air pollution by gases from positive-

ignition engines of motor vehicles



THE COUNCIL OF THE EUROPEAN COMMUNITIES -

Having regard to the Treaty establishing the European Economic Community,
Having regard to the proposal from the Commission,

Having regard to the Opinion of the European Parliament,

Having regard to the Opinion of the Economic and Social Committee,

Whereas the first programme of action of the European Community on the
protection of the environment, approved by the Council on 22 November 1973,
called for account to be taken of the latest scientific advances in
combating atmospheric polluticn caused by gases emitted from motor vehicles,
and amended the Directives already adopted to that end ;

M

wWhereas Council Directive 70/220/EEC Lays down

the Limit values for carbon monoxide and unburnt hydrocarbon emissions
from such engines ; whereas these Limit values were first reduced by
Council Directive 74/290/EEC(2) and supplemented, in accord-

ance with Commission Directive ??/102/EEC(3), by

Limit values for permissibie emissions of nitrogen oxides, whereas the
Limit values for these three pollutants were further Lowered by Commission
Directive 78/665/EEC<4);

Whereas the protection of public health and the environment necessitates

a further reduction in these Limit values ; whereas advances in motor-
vehicle engine design now enable such a reduction to be made ; whereas
during the period under consideration such a reduction will not jeopardize
the aims of Community policy in other fields, and in particular in that

of the rational use of energy ;

(1) 0J L 76, 6.4.1970, p. 1
(2) 0J L 159, 15.6.1974, p. 61
(3) 0J L 32, 3.2.1977, p. 32
(4) 0J L 223, 14.8,1978, p. 48



Whereas, in view of the increasing use of diesel engines in cars and light
commercial vehicles, it is advisable to reduce not only soot emissions,
which are covered by Council Directive 72/306/EEC(1),
but also the carbon monoxide, unburnt hydrocarbon and nitrogen oxide
emissions from such engines ; whereas bringing such engines within the
scope of Directive 70/220/EEC involves an amendment to the operative part
of the said Directive ; whereas that amendment would affect the content
of the technical Annexes; whereas the Commission has proposed to the
Council that part of this Directive be adopted by way of derogation from
Article 5 of Directive 70/220/EEC.

(1) o4 L 190, p. 1



Article 1

Directive 70/220/EEC is hereby amended as follows:

1. Article 1 s replaced by the following:

"Article 1

For the purposes of this Directive, 'vehicle' means any vehicle with a
positive ignition emgine or with a compressien ignition engine,
intended for use on the road, with or without bodywork, having

at lLeast four wheels, a permissible maximum mass of at Least

400 kg and a maximum design speed equal to or exceeding 50 km/h,

with the exception of agricultural tractors and machinery and

public works vehicles.”

2. The Annexes are replaced by the Annexes to this

Directive.
Article 2

1. From 1 October 1983, the Member States shall neither,on grounds
relating to air pollution by gases from an engine:

- refuse to grant EEC type-approval, or to issue the documents
referred to in the Last indent of Article 10 (1) of Directive
70/156/EEC, or to grant national type-approval of a type of
motor vehicle, ncr

- prohibit the entry into service of such vehicles,

where the lLevel of gaseous pollutants emitted from this type of
motor vehicle or from such vehicles meets the requirements of
Directive 70/220/EEC, as amended by this Directive.

2. From 1 October 198k Member States:

- shall no longer issue the document provided for in the lLast indent
of Article 10 (1) of Directive 70/156/EEC in respect of a type of
motor vehicle which emits gaseous pollutants at levels which do
not meet the reguirements of Directive 70/220/EEC, as * amended
by this Directive,

- may refuse national type-approval of a type of motor vehicle which
emits gaseous pollutants at levels which do not meet the requirements
of Directive 70/220/EEC, as amended by this Directive.

-l/--
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3. From 1 October 1986,  Member States may prohibit the entry into
service of vehicles which emit gaseous pollutants at levels which
do not meet the requirements of Directive 70/220/EEC, as
amended by this Directive.

Article 3

Member States shall bring into force the necessary provisions in
order to comply with this Directive not later than 30 September 1983

and shall forthwith inform the Commission thereof.

Article &

This Directive is addressed to the Member States.



ANNEX 1

SCOPE, DEFINITIONS, APPLICATION FOR EEC TYPE-APPROVAL, EEC TYPE-APPROVAL,
SPECIFICATIONS AND TESTS, EXTENSION OF TYPE-APPROVAL, CONFORMITY OF
PRODUCTION, TRANSITIONAL PROVISIONS.

1. SCOPE
This Directive applies to the emission of gaseous pollutants from all
motor vehicles of categories My and Nq 1) equipped with positive
ignition engines except two-stroke engines and with compression

ignition engines, covered by Article 1.

2. DEFINITIONS

For the purpoces of this Directive:

2.1. "Vehicle type”, with regard to the emission-of gaseous pollutants from the
engine, means a category of power—driven vehicles which do not differ

in such essential respects as:
2.1.1. the equivalent inertia determined in relation to the reference mass
as prescribed in Annex III, item 5.2., and

2.1.2. the engine and vehicle characteristics as defined in Annex II, items

1-6 and 8 and Annex VII ;

2.2. "Reference mass' means the mass of the vehicle in running order less

the uniform mass of the driver of 75 kg and increased by a uniform

mass of 100 kg;

2.2.1. "Mass of the vehicle in running order" means the mass defined under
item 2.6. of Annex 1 to Directive 70/156/EEC;

2.3. "Maximum mass' means the mass defined under item 2.7 of Annex I to
Directive 70/156/EEC

l.l.l

1) As defined in item 0.4 of Annex I to Directive 70/156/EEC (J.0. NO L 42 of
23.2.1970).



2.4.
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2-6.

2.7,

3.

3.1.

3.2.

3.2.1.

3.2.2.

3.2.3.

3.3.

-2 - Annex I

“Gaseous pollutants* means carbon monoxide, hydrocarbons (assuming

a ratio of CH1'85), and oxides of nitrogen, the latter being

expressed in nitrogen dioxide (NO>) equivalent;

"Engine crankcase" means the spaces in or external to an engine

which are connected to the oil sump by internal or external ducts

through which gases and vapours can escape;

"Cold start device” means a device which enriches the air fuel

mixture of the engines temporarily. This, to assist engines start

up;

"Starting aid" means a device which assists engine start up wWihtout

enrichment of the air fuel mixture of the engine, e.g., glow plug
and glow plug and injection timing changes.

APPLICATION FOR EEC TYPE-APPROVAL

The application for approval of a vehicle type with regard to the
emission of gasecus pollutants from its engine shall be submitted

by the vehicle manufacturer or by his appointed representative.

It shall be accompanied by the undermentioned documents in triplicate

and the following particulars:

A description of the engine type comprising all the particulars

referred to in Annex 1I;

drawings of the combustion chamber and of the piston, including the

piston rings;

maximum Lift of valves and angles of opening and closing in relation

to dead centres;

A vehicle representative of the vehicle type to be approved shall be
submitted for the tests described in section 5 of this annex toc the

technical service responsible for type-approval tests.

--/..



-3 - Annex I

4. EEC TYPE-APPROVAL

4.1, A form conforming to the model set out in Annex II shall be

attached to the EEC type-approval certificate.

5. : SPECIFICATIONS AMD TESTS

5.1. General
The components liable to affect the emission of gaseous pollutants
shall be so designed, constructed and assembled as to enable the

vehicle, in normal use, despite the vibration to which they may be
subjected, to comp!y with the provisions of this Directive.

5.2. Description cf tests

5.2.1. The vehicle shall be subjected, according to its category, to tests
of different types, as specified below. The tests are:

- type I, II and 111 if powered by a positive ignition engine,
and

- type I, if powered by a compression ignition engine.

5.2.T¢1e Type I test (verifying the average emission of gaseous pollutants

after a cold start).

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

item 1, whose maximum mass does not exceed 3.5 metric tons.

5.2.1.1.2. The vehicle shall be placed on a dynamometer bench equipped with a
means of load and inertia simulation. A test lLasting a total of
13 minutes and comprising four cycles shall be carried out without
interruption. Each cycle shall comprise 15 phases (idling,
acceleration, steady speed, deceleration, etc.). During the test
the exhaust gases shall be diluted and a proportional sample
collected in one or more bags. The exhaust gases of the vehicle
tested must be diluted, sampled and analysed following the procedure
described below; the total volume of the diluted ‘exhaust must be

measured.

l'/..



Annex I

5.2.1.1.3. The test shall be carried out by the procedure described in Annex III.

The methods used to collect and analyse the gases shall be those
analysis methods may be approved if it is found

prescribed. Other

that they yield equivalent results.

5.2.1.1.4. Subject to the provisions of items 5.2.1.1.4.2. and 5.2.1.1.5., the

test shall be repeated three times. For a vehicle of a given reference

mass, the mass of the carbon monoxide and the combined mass of the

hydrocarbons and of the nitrogen oxides obtained in the test shall be

tess than the amounts shown in the table below.

Reference mass

Carbon monoxide

Combined emission of

RW L4 hydrocarbons and
(kgl (g/test) oxidesLdf‘nitrogen
2 (g/test)
RW << 1 020 58 19,0
1 020 <RW « ' 250 67 20,5
1 250 <RW <. ! 470 76 22
1 470 =<RW << 1 70¢ 84 23,5
1 700 =<<RW == 1 930 93 25,0
1 930 —RW=< 2 150 101 26,5 "
2 150 =<<RW 110 28’(‘

5.2.1.1.4.1. Nevertheless, for each of the pollutants referred to in item 5.2.1.1.4.,
not more than one of the three results obtained may exceed by not more

than 10 per cent the Limit prescribed in that item for the vehicle

concerned, provided the arithmetical mean of the three results is below

the prescribed limit. Where the prescribed Limits are exceeded for moie

than one pollutant (j.e. carbon monoxide and the combined mass of
hydrocarbons and nitrogen oxides) it shall be immaterial whether this

occurs in the same test or in different tests (1).

a-/.'

(1) If one of the three results obtained of each of the pollutants exceeds by more
than 10 per cent the Limit prescribed in item 5.2.1.1.4. for the vehicle con-
cerned, the test may be continued as specified in item 5.2.1.1.4.2.



5.2.1.1.4.2.

5.2.1.1.5.

5.2.1‘1.5.1.

5.2-1.1.5-2-

-5 = Annex 1

The number of tests prescribed in item 5.2.1.1.4. above may on

the request of the manufacturer be increased to 10 tests provided
that the arithmetic mean (;i) of the three results performed for
carbon monoxide and:or for the combined emissions of hydrocarbons
and of oxides of nitrogen falls between 100 and 110 per cent of the
limit. In this case, the decision, after testing, shall depend
exclusively on the average results obtained from all 10 tests
(x<L).

The number of tests prescribed in item 5.2.1.1.4. above shall be
reduced in the conditions hereinafter defined, where vy is the
result of the first test and V2 the result of the second test for
each of the pollutants referred to in item 5.2.1.1.4.

Only one test shall be performed if V4 readings of carbon monoxide
as well as the combined hydrocarbon and oxides of nitrogen reading
are less than or equal to 0.70 L.

Only two tests shall be made if the results of both the carbon
monoxide and the combined value of hydrocarbons and oxides of
nitrogen are V4 &< 0.85 L, and if, at the same time, one of these
values is V42 0.70 L. In addition, the V, readings of both the
carbon monoxide emissions and the combined emissions of hydrocarbon

and oxides of nitrogen must satisfy the requirement that

v, + vz_é‘l.?O L; and Vz-é L.

1

.I/II



Annexe 1

yes

yes
granted

1 test
Vi, = G701
1 no
s v, > Liot
j no
2 tests
vy = 0 85L
and V’? -« L
and ¥+, = 1701
no
Vi, > 1,100
yes
o WV, TL
and wz zL
I _no
3 tests
V, <L
and 35'<=L
and %_j - ‘,.
] no
7 > 1.10L
yes or. VH‘ > L
and V.3 2 [
or. ¥ 2L
and V5 2 L
| no
nrli‘ 12‘L ‘:’3//3"1'
no

EEC type=-approval

ype-Approval of the European Test Procedure

- Figure 1: Flow Sheet for the T

. 3 yes
ol Vrrmire | )
no
 Pntion: T acrease
the aumber of yes — yes
tests to 10 oo <Réf63" | grantedgj)
(n = 10)
no
refuse refuse

. PPN U SO

(See item 5.2.)
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) 5.2.1.2. Type II test f:zarbon wonoxide emission test at idling speed)

3e2ale2al. With the excep:ion 0‘ vehicles powered by a compressicn igrnition

engine, this £33t shall be carried out on all vehicles referred to in

item 1 2bove.

5.2.1.2.2. The carhon aonoxide content by volume of the exhaust gases emitted
with the ergine 1dx1ﬁﬁ mist not exceed 3.5 per cent. When a check
is made in accordance with the provisions of Annex IV under operating
conditions not in conformity with the standards recommended by the
manufacturer { cenfiguration of the adjustment compenents), the

maximum content measured by voiume shall not exceed 4.5 per cent.

S5e2e1ele3a tonformity with the last preceding requirement shall be checked by

a test carvied out by the procedure described in Annex IV.

5.2.1.3. Type (11 test (verifying emissions of crankcase gases?

5e2.1.3.1. This test shali be carried out on all vehicles referred to in

jtem 1. above = icept those having compression igniticn engines.

| 5.2.1.3.2. The enginds crankcase ventilation system shall not permit the
emission of any of the crankcase gases into the atmosphere.

5.2.1.3.3. Confermity with the lLast preceding reguirement shall be checked
by a test carriec out by the procedure described in Annex V.

6. EXTEMSION GF EEC TYPE~APPROVAL
6.1. Vehicle types of differert reference weights
6.1.1. Approval of a vehicle type may under the following conditions be

extended to vehicle types which differ from the type approved only
in respezt of their reference mass.

‘ .
| 6.1.1.1. Approval may be extended to vehicle types of a reference mass
' requiring merely the use of the next higher or next lower equivalent

inertia.

l‘i".‘



6-'1‘01 -2-

6.1.1.3.

6.2.

6’.2_1-

6.2.1.1 .

6.2020

6.2.3.

% /
-t ghnex I

If the refersnce mass of the wshicle type for which extension of
the approval is requested regquires the use of a {lywheel of equi~
valent inertia higher than that used Yer the vehicle type already

approved, extension of the spsroval shell be granted.

If the refzrence mass of the vahicle type for which extension of
the epproval is requestes reguires the use of a flywheel of equi-
valent inertia lower than that used for the vehicle type atready'
approved, exterision of the approval shall be granted if the masses
of the pollutants obtained Trom the vehicle already approved are
within the (imits prescribed for the vehicle for which extension

of the approval g requested.

Vehicle types with different over—zil gear ratios

Approval granted to a vehicle type may under tiue following conditions
be extended to vehicle types differing from the type approval only

in respect of their over—all transmisgion ratios:

For each of the transmission ratice used in the type i1 test, it shall
be necessary to determine the propevticn E=!§w%?!1—-where vi and V2
are respectively the speed 2t 1,000 r.pom. of tée engine of the
vehicle type approved and the speed of the vehicle type for which

extension of the approval is reguested.

1f for each gear ratio Eggﬂ per cent, the extension shall be granted

without repeating the type I tests.

If for at least one gear ratio E 3 3 per cent and if for each gear
ratio E& 13 per cent, the type I tests shall be repeated, but may
be pefformed'in a lLaboratory chosen by the manufacturer subject to
the approval of the Authorities gianting approval. The report of
the tests shall be sent te the techrical service.

-!/..
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6.4.

Annex 1

Vehicle types of different reference masses and different over-all

transmission ratios

Approval granted to & vehicle type may be extended to vehicle types

differing from the approved type only in respect of their reference
mass and their over-all transmission ratios, provided that all the

conditions prescribed in items 6.1. and 6.2. are fulfilled.

Note

When a vehicle type has been approved in accordance with the provisicns

of items 6.1. to &.3., such approval may not be extended to other vehicle

‘types.

CONFORMITY OF PRIBUCTION

As a general rule, conformity of production models, with regard to

Limitation of the emiscion of gaseous pollutants from the engine, shall

be checked on the basis of the description in the Annex to the type-approval

certificate set out in annex VII and, where necessary, of all or some of the

tests of Types I, il and III described in item 5.2.

Conformity of the vehicle in a Type I test shall be checked as foltlows:

A vehicle shall he taken from the series and subjected to the test
described ir item 5.2.1.%. However, the Limits shown in item 5.2.1.1.4,

shall be‘repiaced by the following:

Reference weight Carbon monoxide Cdmbined standard for 2

RYW L1 hydrocartons and oxides

Cgd (a/test) of nitrogen t

L2 }

. {gltest) \

RW « ? 020 70 25,8 !
1 020 << RW « 1 250 80 25,6
1250 <<RW & 1 470 91 27,5
1 470 <<RW = 7 700 101 29,4
1 700 =<<RW s T 930 112 31,3

1 930 << RW <= 2 150 121 33,1

2 150 << RW ! 132 35,0




7e1et24

7.1.2.

om——————————

(&3 SZ 82—(-’5—:-’9— where x is any one of the individual results obtained

-10 - Annex I

If the vehicle taken from the series does not satisfy the require-
ments of item 8.3.1. 1., the manufacturer may ask for measurements
to be performed on a sample of vehicles taken from the series and
including the vehicle originally taken. The manufacturer shatl
determine the size n of the sample. Vehicles other than the vehicle

‘origianlly taken shall be subjected to a single type I test.

The result to be taken into consideration for the vehicle taken
originally is the arithmetical mean of the three type I tests carried
out on the vehicle. The arithmetic mean (x) of the results obtained
with the sample and the standard deviation S(1) shall be determined
for both the carbon monoxide emission and for the combined emissions
of hydrocarbons and oxides of nitrogen. The product1on of the series
shall then be deemed to conform if the following condition is met:

Al

x + k.SEL

~ where

'L* js the Limit value lLaid down in item 8.3.1.1. for the emissions
of carbon monoxide and the combined emissions of hydrocarbons and

oxides of nitrogen;

'k' is a statistical factor depending on n and given in the following

table:
; 3|
a | 2 | 3| 4 s | s |7 ¢ | s ! ow |
‘x |0,973 ] 0,623 0,335 5,221 16,376 0,362 0,327 2,295 | S,
a w | 22| | w15 ) 16| ] oo bo:s
| ]
i

k10,265 | 0,253 c,222] ¢,273 0 5,224 (0,226 | 0,220 ¢,203 | 2,298

1f n= 20, k = =i

In a type II or type III test carried out on a vehicle taken from the
series, the conditioQ§ laid down in items 5.2.1.2.2. and 5.2.1.3.2. shall
be complied with.

|Q/.-

2

=1 with the sample Ne
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Notwithstanding the provisions of Annex III, point 3.1.1., the
technical service responsible for verifying the conformity of
production may, with the consent of the manufacturer, carry
out tests of types I, I1 and I1I on vehicles which have been
driven less than 3,000 km.

TRANSITIONAL PROVISIONS

Concerning type-apprcval and checking of production conformity

of vehicles other than those of category Mq as well as of vehicles
of category M1 designed to carry more than six occupants, the
Limits for the combined emissions of hydrocarbons and oxides of
nitrogen are those resulting from the multiplication of the values
Ly given in the tables of items 5.2.1.1.4. and 7.1.1.1. by a factor
of 1.25.

For checking of production conformity of vehicles which have been
type-aoproved befor2 the 1.10.198. as far as their emissions of
pollutants are concerned, in accordance with the provisions of
Birective 70/220/EEC as amended by Directive 78/665/EEC, the
provisions of the abovs-mentionned Directive remain applicable

until the Member States make use of Article 2, para 3.
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ANNEX IT

ESCENTIAL CHARACTERISTICS OF THE ENGINE AND INFORHATION
CONCERIING ‘THE CONDUCT OF TESTS 1/

1. Degcription of cnaine
l.l. IIaJ{O 00.00...00..0‘0.....0..!..0.0.00'.‘.l.lOO.D.l...‘.'.l.......'...

lov2¢ 'It)'pe S0 000000 0000000000000 000000000000000000900000000900P000000000ks03

1.3, Working principle: positive ignition/compression ignition,

four stroke/two stroke ;/ 0 0000000000000 000C00000sNcectoncensore
1.4. Dore .........'.............'.‘..‘.....‘.m
1'50 Utrolke .o-................................mm

1.6, Number and layout of cylindors and firing order seecsssececsvssccons

107. Cylinder capacit}' R R ryxyy] cm3

1-80 Compreaoion rﬁtiOZ/ 00 0000 000000000000 000000doetoncosestndtidscosones
1.9. Dr&"in@ﬂ Of cqﬂbuﬂt'i.on Chmnbe.r and piﬂton CYOWM ssvecsscssssssscssne

1.10 Cooling system : liquid/air cooling (3)

1.1 Supercharger: yes/no é/ Degcription of the system .esesecocesccers

@5 064 550008008000 PP P ECIPEPOPPIUPENB VRO IPLIIINESGeO 000N sPIEsGISIOE

1,12, Intake systom

Intaize manifold: teesecessersoscecsee DESCTIPEION saveevescennevesues
j\kir -f\.:‘Ll.t.eI.:_O.'O...QO._llQ 1Ia.lce L2 2N B I B R Y B BN ‘:Lype 20 PP PP R VEBS OB AE RS

Intalze silencer: ceavesen Male eecsecncsstr e T,ype vesruoestescevinese

1.13. Device for recycling crank-case gases (description and diagrams)
2. Additional anti-pollution devices (if any, and if not covered by

anothor hcading)

T2seription and dlAfYOMG cesececscocransosassscossscoscosresssvensens

(See notes at the end of this annex)
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_ Air intolce and fuel food .

Deccription and diapram~.of inlet pipeo an? their atcosedries
(dash-pot, heating device, additional air intalies, etc.)

GO0 00 COSIOOO GBS NOONDORICTRIOGPOES NS00 0000000000 000C000000PRRVIGBSIIBIOPOBIGEOIEGDS

Puel feod

by -CCIIbU.IOttOI'(D) y evesscansssesevseasscs NUMDOY sedoevsccvcsssconee

IIOJ:G l......l..Q.‘.....O-ll.’...‘."..‘0.l....".'.‘q‘...............

Wpe C......O‘l....l.0‘........‘...‘...".......“‘.'....'....’.......

"Mjustments 2/

Jetﬂhco;c;o;oclooc-ooccoo.

V(.'nturio 0400000000000 000 ' ourve of fuel dOlivery. ) J’

plotted against air flow,
and pettinge required to
koep to the curve 3/2/

Float-chamber 1ovel +e....) or

Vioight of £108t seesveoens

"T10at NEOALC +essecscssess

Feed Pump

Pressure 2/ teeeserssserssesasseensss OX characteristic diagrem 2/..

By fuel injection 3/ cystem description
Vorking principlo:. Intake manifold/direct injection

‘:Lnjéction PIOChmﬂbGr/BUirl chambex _3:/'ooo.oooooooo_o-ooo-tco-oooooaooa

nl-e]: .p.‘m!p 0..0'_0.0......0..‘........0...0.l'.....0..‘.....‘..5';.....

l’xa-l:e .0....0....’...........................‘0......‘.............‘..

hpe GO S S 0OO0P V0O OL 080880000 0000000600 060000600600 0000006P800600000000000¢0

Delivery: mm3 per otroke at a pump opeed of rpm 2 _?3/
or, alternatively, a chaxactexiotic diagram 2/ 3
celibration: procedure:' tott bbnbh/engine 3 eeecvssscevsesesnsreses

I}'ljection timim ....'.".....0.....‘.0..‘...........O...O.l.."‘.......'

Injection'cur\'e QI;‘O;;OOQIOCOOo.o.oo.oooaooco.aoul.o-o...ool.....l..



3.2.2.3.1.

3.2.2.3.2.
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InjeCtOI NOZZLE tesveveesessanessresarsssenssssocacssrasessscecsantos

GOVOITIOY 4o wsesscacensasevnasssancscarnassatacsocsatcsnsonassasssesiesscasn
1Iali0 seeeeneevosasvrsasasasesstsasssanoescrrssssscnssesonanssssocsnssos
Dy DE seseeesaanvesnsoanaaosesncsascossaessrsscnvasonanttsoosnasosoassas
Cut—0lL point under 10ad MiNe  4eveeseesonsoonnsecoatsaccasasasssas
HMaximum specd withouf loéd min."1 ceveesesesesastrtsenerenosatssss s
TATE 8PCRU vevessnoscensoessceoseesonennrsasonscsacassossesnnssnsonasss
Cold ©tnTt dOVICE seveeveensassosnoesossvarssscsssosacssassascasnnes
ITake teueeeereeoesooseoanssnsosesosassosansasosnnsesonsasossoessasesss
Type ............h.............,....................{...............

SySJGem dOSCIiption 600 0N 0 8PP G ET CO P AP SN AR RO eSO RROIESPIOPNSIOEBEITENYTSDS

S‘bmtin{? a:j-(l LY IR B N I Y N I S B I T R B B I B I R B B N ORI B R N BB IR NN B Y R Y Y B N R B B R R B R Y AR BE N )
HMalke

L R R A R A A A N A A N A N IR AL I I O B S B B N B B A S B I IR B BRI A A S B I BRI B I BN Y ]

Type 0N e eS80 0 U0 GES 0P EPANGEIPST EPOT LRI TPEIBNLOLEPNPELIOSINOTESEOEOIEPRESIBSERNTEY

Sb’stem dCSCIiptioll € € 08 8P S0 L NEEN IO BGN T P0EPELEINEE0L eI SRNS OIS EERSITETPES

Valve timing or equivalcnt data

Haximum 1ilt of valves, angles of opening and closing, or timing
detailn of alternative digstribution systemg, in relation to top

dO&d Cenbl‘e LR I A A A B S AP A B IS A Y IR NI B B BN B R I I B I N N SRR BCAY B RU Y B S AR RPN LI Y SO Y

LN AL R N R RN NI I I R A A A A I IR B I I B B B IR A Y B BT B A B B I BN B IC U R E B BB BN B Y

‘ﬂ.ererenCe mld/or Scttin.g Imges.}/4--0.oooo'v‘o-ouoooo.n-a.t‘.o'.'nocc

Tenition
Ignition system type
Tale

LR N A R N N N N NN NN NN RN EENERNE NIRRT NN RN NI NI N
'I’:ypp R A N N N A R A A A N N N RN ERENEX NN
Ignitipl’l adv_anp_e cuxrve 2/ LR R I N A N R R R A NN N R R NN NER IR N

Iﬁnition timing g/ ® 4 8800 PP et P EIAL I AT EIPP PRI INTEIIRISEIORRIOEETLS

Contact-point gap 2/ and dwell-angle 3/ 2/

Iithaust gystem

Description and AiofYoms seeeeesseenceasnsssssssrsccersssscssesonrss

15
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7.
7.1,
7.1.1.
7.1.2.
7.1.3.
7.2,
7.2.1,
7e2¢24

73

705-2.

9.
9‘1.

9.2.

7.3,

Additional information en test conditionc

Spaxliing nlung

Dltﬂ:c 0000000000080 0000008000000 08000000 00000008000000n00000000000b00

'Iyi)c L B B BN BUBE BB BN BN B BN B AN B R B Y O BN NN IR NN BB BN BEAY N B AR N N N B A AN BN A N N NI N N N NN NN N ]

Spa:lc-cap ﬂettinc LAC B B B BB BN N BN BN BN U B BB B A K BN AN B BK AE IL AN N N I N N NN N N RN NN NN NN NN ]

Irnition coil

1.
II("A\.O S50 0000000000000 B8P S00P0880008000000000000000000008000000800008

’Q/pc G608 0000400000000 000000008000 0000000080080 6000000000000 0000s8sns e

Irnition conden:ex

Liake 00 00 0 0000000000000 0000000000000 0000000P000000000000000000600000080

'I‘}'l)e @O B O H 5 20 00000000 PRI OLORNODEPIBOCGOEERLIAOINSLOENOIEOIENNOINIDBDASESOSEBOIOLOLLNDOD

Ingine pecrformance (doclaxcd by manufacturoer)

Idle Iopmmo_2/.aomaouo-0'-oaalooouononaencnoono.caoonooonounvcacocno

Carbon monoxide content by volume in the exhaust gas vith the engine
idling ~ pner cont (monulacturer's ctandard) .eveeeeeveesscervsoocnss

R.poa. of maxtimum pover ﬁ/ cessccecesnt enasrsatnes s rseen o entns

Maximum power'............................ kW Caccording to the method

described in Annex I of Directive 80/1269/EEC)

.LUinC&nt uSOd ® 5504008000 06000008000 0000000000000 000000000000080000000

Hake R R N NN S A A A B R N I A N N N N N N RN NN N N N Y Y RN]

f
Qype 08 6 09 500G 0B ENS S LI LSBEL LR DNCALEINEPILEPLLIANLILIOIEBIABRITIENGEDS

;/ In.the case of aon-conventional enginco and cystems, particulars

QV Specify the tolerance. —

equivalent to those referrcd to here shall be supplied by the manufacturer.

3/ Strilte out what does not apply.
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Annex III
TYPE T TELT
(Veriﬂying the average cmission ol pollutants in o congested urban arca aftor o
cold start)
1. INTRCDUCTION
This anuncx degeribes the procedurce fur the bype--I tost defined in
jtem 5.2.1.1. of Annex I.
2. OPERATING CYCIE ON THE CHASSIS DYNAMOMETER

2.1, Description of the cy-le

The opereting cycle on the chasgis dynamometer shall be that indicated
in the following table and depicted in the graph in appendix L. The

breakdown by operations is also given in the table im the said appendix.

2.2, Gencral conditions under which the cyele is carried out

Preliminary testing cycles should be carried out if necessary to
determine hou besl to cetuate the acccelerator and brake controls so as
to achicve n cyecle approximating lo the lheoret.cal cycle within the
prescribed limils.

2.3, Use of the gear--box

2e7.1. If the maximum :peed which can be obtained in first geoar Ls below
15 km/h, ibe¢ second, Lhird and fourtl gears shall be uned. The
sceond, bthird and fourth goars moy olso be used when the driving
instructions recommend sbtarting in second genr on level ground, or
vhen first gear is therein dofined as a gear resorved for
cross~country driving, crawling or touing.

2.3.2, Vehicles couipped with somi-automati c-shift gear-boxes shall be
tested by using the gears normelly cmployed for driving, and the
gear shift shall be uscd in accordance with the manufacturer's
instructions.

2.3.3. Vehicles equipped with aubomnlic-ghi £t gear-boxes shall be tested
with the highest gear ("Drive") cngaged. The accelerator shall be
used in such o way as bt obtoin the steadicest aceoleration possible,
cunabling the various gears to be cngaged in the normal ordor.
arthermore, the gear--change points shown in appendix 1 to this
anncx shall not apply; acccloration shall continue throughout
the period represrmied by the straight line conncceting the end
of cach period of jdling with the beginning of the next tollowing
peried of steady uspeed. The tolerances given in item 2.4.

below shall apply.



OPERATING CYCLE ON THE CHASSIS DYNAMOMETER

Annex III

Duration of each ) )
g o e T B o e | V| SRR
1 Idling 1 11 11 11 6secPM+5secK,
2 Acceleration 2 104 0-15 4 4 15 1
3 Steady speed 15 23 1
4 Deceleration — 069 15-10 2 25 1
5 Deceleration, 4 ] 3
clutch disengaged — 092 10-0 3 28 K1
6 Idling 5 21 21 49 16 sec PM+5 secK;
7 Acceleration 083 0-15 54 1
8 Gear change 6 2 l 12 56
9 Acceleration 0-94 15-32 61 2
10 Steady speed 7 32 24 24 85
11 Deceleration ~—=075 32-10 8 93 2
12 Deceleration, 8 } 1
clutch disengaged —092 | 10-0 3 96 K,
13 1dling 9 21 21 117 16 sec PM+-5 secK;
14 Acceleration 0-83 0-15 M 122 1
15 Gear change 2 124
16 Acceleration 10 062 15-35 9 26 133 2
17 Gear change 2 135
18 Acceleration 0-52 35-50 8 143 3
19 Steady speed 11 50 12 12 155 3
20 Deceleration 12 —052 | 50-35 8 8 163 3
21 | Steady speed 13 35 13 13] 176 3
22 Gear change 178
23 Deceleration 14 { —O086 | 32-10 7 12 185 2
24 Deceleration,
clutch disengaged — 092 10-0 188 Ky
25 Idling 15 7 7 195 7 sec PM
!PM - Gearbox in neutral, cluich engaged.

K,, Ky = First or second gear

d, clutch disengaged.
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Vehicles equipped with an overdrive which the driver cen actuate shall
be trsted with the overdrive out c¢f action.

Tnleranceg

L tolerance of + 1 km/h ohall be nllowed.botween the indicated specd
nnd Lhe theoretical speed during sccoleration, during nteady speed,

and during deceleration when the vehicle's Lrikes afoguoﬂd. If the
vehicle decelerates more rapidly without the use of the brakes, only
the provisions of item 6.5.3. below shall apply. Speed

tolerances greater than those prescribed shhll ve accepted during phase
changes provided that the tolcrances are never exceeded for mere

than 0.5 sccond on any one occaslon,

Time tolcrances of % 0.5 nsecond. The above tolerances shall apply
aqually at the beginning and ot the ond of cach gear~changing

period.1 !

The specd and time tolerances shall be combined as indicated in
appendix 1 to this annex.

VE{IICLE AND FUEL

Teot vehicle

The vehicle shall be presented in good mechanical condition.,” It shall
have been run-in and have been driven at least 3,000 km beforc the test.
The exheust device shall not exhibit any leek likely io reduce the
quantity of gas colleccted, which quantity shall be that emcrging from
the engine,

The tightness of the admission gystem may be checked to ensure that
carburation is not affected by an acoidental intake of air.

The settings of the engine and of the vchicle's controls shall be those
prescribed by the manufacturer. This requirement also applics, in
particular, to the settings for i1dling (rotation spced and carbon
monoxide content of thc exhaust gases), for the cold start dovice and

for the exhaust gas cleaning systcm.

1/ It ghould be noted that the time of 2 geconds alloved includes the time
for changing the combination und, if necccssary, a cortain amount of latitude to
cateh up with the coycle.
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3.1.5. The vehicle to be tested, or an cguivalent vchirle, shall be fitted, if
necessoxry, with a device to permit the measurement of the characteristic
parameters necessary for chassis dynamometer setting, in conformity with
toxt of item 4.1.1. .

3.1.6. The laboratory may verify that the vehicle conforms to the porformances
stated by the monufacturer, that it can be used for normal driving and,
more particularly, that it is capable of starting when cold and when hot.

3.1.7. A vehicle equipped with a calalytic converter shall be tested with the
catalyst fitted, if the vehicle marufacturer states that the vehicle so
equipped and supplied with gasocline having a lead content of up to
0.4 g/l is capable of complying with the provisions of this Directive
for the catalyst 1ife as dcefined by the car manufacturer.

3.2, Fuel

The appropriate reference fucl as defined in Annex VI shall be used for

testing.
4. TEST EQUIPMENT
4.1, Chassis dynamometer
4.1.1. The dyncmometer must be capable of simulating road load within one

of the following classifications:
= Dynamometer with fixed load curve, i.c. a dynamometer whose physical
characteristics provide a fixed load curve shape.
= Dynamometer with adjustable load curve, i.e. n dynamometer with at

least two road lood paramcters thal can be adjusted to shape the
load curve.

4.1.2. The setting of the dynamomcter shall not be affected by the lapse
of time. I% shall not produce any vibrations percepiible to the
vehicle and likely to impair the vehicle's normal operations,

4.1.3. It shall be equipped with means to simulate incrtia and load.
These simulators shall be connected to the front roller, in the case
of a two roller dynamomcter.,

4.1;4. Accuracy

4.1.4.1. It shall be vossible to measure and read the indicated load to an
accuracy of ¥ 5 per cent.

4.1.4.2, In the casc of a dynamomctber with o fixed load curve the accuracy of

i the lcad sctting at 50 km/h shnll be & 5 per cent. In the case of a
dynamometer with adjustlable load curve the accuracy of matching
dynamometer load to road load shall be 5 per cent ot 30, 40 and
50 km/h and 10 per cent at 20 km/h. Below this dynamometer absorption

must be positive.
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The total inortic of the rutating parts (including the simulated
incrtin where applicable) must be known and must be within ¥ 20 kg
of the incrtin class for the test,

The apeed of the vehdcele shall be measnurced by the speed of rotation
of the voller (the front roller in the case of 2 two roller
dynamometer). It sholl be meeoured with an accuracy of ta km/h at
speeds above 10 km/h.

Load and Incertin Scotting

Dynmometoer with fixed lord curves the load simulator shall be

ad juslrd to absorb the power excrted on the driving wheels at o
stendy spead of 50 km/h. The means by which this load is dotermined
and sct arc dcescribed in appendix 3.

Dynamomecter with adjustable load curve: the lond simulator shall be.
adjusted in order to abuorb the poucr exerted on the driving wheels
al gteedy specds of 20, 30, 40 and 50 km/h. The: means by which these
londus eprc determined 2nd set cxre described in appendix 3.

Inertin

Dynamiometers with celectrical inertia simulation muut be demonstrated
to be cquivalent to mechanicel inertia systems. The means by which
cguivalence is established is desceribed in appendix 4.

Exhausl gas-sompling gystem

The exhoust gno-sampling systom is designed to cnable the measurements of
the true mass emission of pollutants by the vehicle exhaust. The system
that shall bLe uged is the Constant Volume Sampler system. This
requircs thot the vehicle exhruct be continuously diluted with embiont
air undor controllod eonditions. In the Conatrnt Volume Sempler concept
of meamurivg mass emivoionn, two ennddlions nuat bo gatlelicd, the

total volue - of Lthe mixture of cxheust ond dilution alr must be

measured ond o continuously proportional samplce of the velunc must be
collccted for anrlysis. Mnos cmissions rre determined from the sample
concentrations corructed for the vollutont content nf the ambicnt air,
and totalized flow over the teout period.

The flow through the system shall b sufficient to climinatce weter
condensation et 711 conditions which may occur during o test, as dofincd

in eppendix 5.
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Pig. 1 gives a schemetic diagram of the general concept. Appendix 5
gives examples of three types of Constant Volume Sampler system which
satisfy the requirements set out in this Annex.

The gas and air mixturc shall be homogencous ot point S2 of the
sampling probe.

The probe shall extract a truc samplce of the diluted cxhaust gases.

The systcm should be {ree of gas lcaks. The design and materials shall
be such that the gystem docs not influence the pollutant concentration
in the diluted oxhausi gas. Should any component (heat exchanger, .
blower cte.) change the concentration of any pollutent gas in the ‘
diluted gas then sompling for that pollutant shall be carried out ’
before that component if tho probhlom cannot be corrccted.

If the vehicle being tested is cquipped with an exhaust pipe comprising
several branches, the connceting tubes shall be connected as near as
possible to the yehicle.

Static pressurc variciions ot the tailpipe(s) of the vehicle shall
remain within + 1.25kPa of the static pressurc variations. measured
during the dynamometcr driving cycle with no connexion to the
trilpipe(s). Smmpling systems capablo of maintaining the static pressure
to within + 0.25kPa will be used if o writlen request, from a
manufacturcer to the Adminisiration granting the approvel substantiates
the nced for the eloscr tolerance. Thé back~pressurc shall be measurcd
in the exhaust pipe os near as possible to its ond or in an oxtension
having the samc diamcter.

The various valves used to direct the cxhaust gases shell be of a
quick—adjustment, quick-acting typc.

The Gas Samples shr1l bo collected in sample bags of ndequate capacity.
These bags shall be made of such matorinls as will not change the
pollutant gas by morce Lhan X 2 per cent after 20 minutes of storage.

Analvtical equinment

Provisions

Pollutant gases shall be annlyued with the following instruments:
Carbon monoxide (CO) nnd carbon dioxide (002) analysiss

The carbon monoxide and carbon dioxide analyscrs shall bc of the

non-dispersive infrared (NDIR) absorption type.
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Hydrocarbons (HC) analysis - spark i;nition engines:

The hydrocarbons analyscr shall be of the flame ionization (FID)
type c~librated with propanc gas oxpressed cquivalent to carbon
atoms (C ),

Hydrocarbons {(HC) analysic -- compression ignition engines:

The hydrocarbons snalysor shall be of the flame djonization type
with Detcetor, Valves, Pipowork, ctc. heated to 190 * 10°C (HFID)«
It shall bLe calibrated with propanc gag cxpressed cquivalont to
carbon atoms (C ).

Nitrogen oxide (NOX) annlysis?

The nitrogen oxide analyser shall be either of the chemiluminescent (CLA)
or of the non-dispensive ultra~violett resonance absorption (NDUVR) type,
both with an NOy = NO converter.

Accuracy

The annlyscrs shall have a measuring range compatible with the

accuracy required to mensurce the concentrations of the coxhaust gas

sample pollutants.

Measurcment error shnll rnot execced £ 3 per cent, disrcgarding the truc
value of the calibration gascs.

For concentrations of less than 100 ppm the measurcment crror shall not
exceed 3 ppm., The ambient air sample shall be measurcd on the same
analyser anl range ag the corrvesponding diluted coxhaust scmplo.

Tce-trap

No gas drying device shall be uscd before the analysers unless shown to
have no effect on the pollutant content of the gas strcanm.

Particular requircments for compression ignition cngincss

L heated sample line for o continuous HC-analysis with the flame jonization
detector C(HFID), including recorder (R) is to be used. The average
concentration of the measurcd hydrocnrbons shnll be determined by
integration. Throughout the test, the tomperature of the heated sample
lince shall be controlled at 190 X 10°C. The heated sampling line shall
be fitted with a heated filter (F‘H\ (99 por cent eofficient with
particle = 0.3 pum to extract any solid particles from the continuous
flow of gas required for analysis,

The sampling systom response time (from the probe to the analyser inlet)
shall be no morce than 4 scconds.

The HFID must be used with a constant flow (heat cxchanger) systom to
ensure o representative sample, unless compensation for varying CFV or
CF0 flow is made.
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Calibreticon -

Each annlyscr shall be calibrated as ofton as necessary and in any
case in thg month hofore typu approval testing and at lcenst once cevery
8ix months for verifying conformity of production.

The calibration method that shall be uscd is described in eppendix 6
for the analysers indicated in item 4.3.1.

Volume meagurcment

The method of merumring tolnl dilute c*hnuat volume ingcorporcted
in the Conslrnt Volume Sampler shall be such that mensurcnent is

accurate to * € pur ccnt,

Constant Volume Sampler Colibreation

The Constent Volunme Sqmpler system volume measurcment dovice shall be
cnlibratcd by a mcthod sufficicnt to ensure the prescribed accuracy
and at a frequency sufficient to maintain such sccuracy.

An c¢xample of a calibration procedure which will give the required
accuracy is given in nnpendix 6. The method shall utilize a flow
mctering device which is dynamic and suitable for the high ‘flow rate
encountered in Conatant Volume Sampler testing. The device shall be
of ccertificd rcourncy tranrcable to an approved national or

international stenderd.

Gascy

Purc Geasce

Tt.: following purc geses shnll bo available, if nccossary, for

cnlibration and opcration:
Purified nitrogen (purity £ 1 ppm C < 1 ppm CO, <« 400 ppm €O,
=< 0,1 ppm HO);
Furificd synthetic air (opurity =<1 pmC
=< 400 ppm cog,é 0.1 pom NO); |
oxyc:m content hetween 18 ant 21 per ecent vol;
Purificd. oxygen. (purity>>.99.5 por cent vol 02),~
Purificd hydrogen (and mixtur. containing hydrogen)
(purity < 1 ppm €.y & 400 prm €O, ).

1= 1 rpm CO,
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4.5.2, Calibration and span gnscs
Gascs having the folloying chemical compositions shell be availables
Mixtures of:
CBHB and purificd synthetic air (scc item 4.5.1.);
C0 and purifiecd nitrogen;
002 and purificd nitrogen;
NO and purified nitrogen
(the amount of N02 contained in this celibration gas musf‘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 fisurec.
The concentrations specificd in appendix 6 may also be
obtained by mecans of a gas divider, diluting with purificd N2 or with
purificd synthetic air. The accuracy of the mixing device shall be such

that the concentrations of the diluted calibration gases may be determined
within & 2 per cent.

4.6, Additional equipment

4.6.1. Temperaturcs
The tcmperatures indicated in appendix 8 shall be measurcd with an
accuracy of + 1.5°C,
4,6.2, Pressure
The atrospheric pressurce shall be measurable to within I 0.1 kPa.
4.,6.3, Lbsolute humidity
The absolute humidity (I} shall be measurable o within ¥ 5 per cent.
4.7, - The exhoust gas-sampling system shnll be verified by the method
doscribed.in appendix 7, ditem 3. The maximum permissible deviation
between the quantity of gas introduced and the quantity of gas measured
shall be 5 per cent,
5. PREPARiNG THE TEST

5.1, Adjustment of inertia simulators to the vehicle's translatory inertias

An inertia simulator shall be used cnabling a total inertia of the
rotating masses to be obtained proportional to the rcference weight

within:the following limits:
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Reference mass of vehicle | Equivalent inertias
(ﬁ!) o (kgl;)
RW = 790 6860
750 - RW = 850 8C0
890 = RW g 1020 910
1020 < RW g 1250 1130
1250 < RW g 1470 1360
1470 = RW g 1700 1590
1700 < RW g 1930 1810
19%0 = RW £ 2150 2040
°150 < RW .~ 2380 2270
23680 < RW g 2610 2270
2610 -2 RW 2270
i

Sotting of dynrmometcr

The load ghall be adjusted according to methods described in

item 4.1.4.

The method used and the values obtained (equivalent inertia -
charecteristic adjustment paramcter) shall be recorded in tho test report.
Conditioning of vchicle

Before the test, the vehicle shall bo kept in a room in which the

temperature remains relatively constant betwecen 20°C and 30°C,

This conditioning shnll be carricd out for at least six hours and shall
continuc until the engine oil temperaturc and coolant, if nny, have
renched the temperature of the room to within * 2°C.

At the request of the monufacturer, the test shall be carried out not
later than 30 hours after the vehicle hné been run ot its normel
tomperature. j

The tyrce pressurce shell be the same ~s thnt indiecnted by the manufactuter
and uscd for the preliminaxy rond test for brakce adjustment.

The tyre pressurcs may be increreed oy up to 50 per cent from the
manufacturcr!'s recomaended selting in the cnge of n two roll dynomometeér.

The actunl pressure used shnall be rccordéd in the test rcport,
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PROCEDURE FOR BENCH TESTS

Special conditions for carrying out the cycle

During the test, the test cell toemperaturc shall be between 20° and 30°C.
The absolutc humidity (H) of cither the air in the test céll or the
intake air of the cngine shall be such that:

5.5 £ H L 12.2 gH,C,O/kg dry oir,
The vehicle ghall be approximately horizontsl during the test so as to
avoid any abnormal distribution of the fucl.
The test shall be carried out with the bonnet raiscd unless this is
tcchnically imposgsible. An auxilinry ventilating device acting oﬁ the
radiator (watcr-cooling) or on the cir intake (air-cooling) moay be uscd
if neccessary to keep the engine temperature normal.
During the test the apeed shail be recorded against time so that the
correctness of lhe cycles poerformed can be asscsscd,

Starting-up the cnginc

The engine shell be started up by means of the devices provided for this
purpose occording to the manufacturcr's instructions, as incorporated
in the drivers hondhook of production vcehicles,.

The engine shall be kept idling for o period of 40 scconds. The first
cycle shall begin al the ond of the anforesald poriod of 40 sceonds

at idle,

Idling

Manual-shift or semi-automatic gear-box.

During pceriods of idling the clutch shall be cngaged and the gears in
neutral,

To cnable the accelerations to be performed according to the normal
cycle the vehicle shall be placed in firsl gear, with the clutch
disengaged, 5 scconds before the acceleration following the idling
period considered. i

The first idling period ot the beginning of the cycle shall consist of
6 scvconds of idling in ncutrel with the clutich engaged and 5 scconds

in first gear with the clutch discengaged.

For the idling periods during each cyclc the corresponding times shall
be 16 seconds in neutral and 5 seconds in lirst gear with the clutch
disengaged.

The idling period between lwo successive oycles shall comprise 13 seconds

in neutral with the clutch engaged.
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Automatic.-shift gear-box.

Aftor initial engagement the selector shall not be opernted at any
time during the test except in accordance with item 6.4.3.
Accclerations V .
Accelerntions shall be so performed that the rate of acceleration is
as conulant ns possible throughout the phase.

If an acceleration cannot bhe carried out in the prescribed time, the
extru time reouired nhinll be deducted from the timo nlloved for changing
the combinnticn, if possible, and in any case, from the subsequent .
steady~speed pericd.

Automatic-shift gear-boxes

If an acceleration cannoct be carried out in the prescribed time the
geoar selector shall be operated in accordance with reouirements for
manunl--shift gear-boxes,

Deceleralions

A1l dccelerations shall be effected by removing the foot completely

from the nccelerator, the clutch remaining engaged. The clutch shall
be digengaged, without use of the grar lever, at a spced of 10 km/h; )
If the period of deccleration is longer thon that prescribed for the
corrcsponding phasc, the vchicle's brakes shall be used to enable the
timing of the cycle to be abided by.

If the period of deccleration is shorter than thnt prescribed for the
corresponding phase, the timing of the theorctical cycle shall be
regtored by constant speed or idling period merging into the following
operation, . _

Lt the end of thc deceleration period (halt of the vchicle on the rollers)
the gears shall be placed in ncutral and the clutch engaged. .

Steady specds

"Pumping" or the closing of the throttle shall be avoided when passing
from ncecleration to the following steady oneed.,

Periods of congtant speed shell be achicved by keeping tiic accelerater
position fixed,

PROCEDURE FOR SAMPLING AlD ANALYSIS

Sampling

Sampling shall begin at the beginning of the test oycle ao defined in

item 6.2.2. and end at the end of the idling period

aftor tho fourth cycle.
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Analysis
The exhoust gascs contained in the bag shall be analysed as soon as
possible and in any event not loter than 20 minuftes after the end of
the test cycle,
Prior to each sample analysis the analyser range to be used for
each pollutant shall be set to zero with the appropriéte Zero gas.
The analyscrs shall then be set to the calibration curves by means of
gpan gases of nominal concentrations of 70 to 100 per cent of the range.
The analysers zeros sholl then he rechecked, I the reading differs by
more than 2 per cent of range from bthot sct in item 7.2.2.
the procedurc shall be roponted.
The samples shall then be analysed.
After the analysis zero and span points shall be rechecked using the
same gases, If these rcchecks arc within 2 per cent of those in
item T7.2.3., then the analysis shall be considered acceptable.
At all points in this section the flow rates and pressures of the various
gases must be the same as those used during calibration of the analysers.
The figure adopted for the content of the gases in cach of the pollutants
measurcd shall be that read off after stabilization of the measuring
device, Hydrocarbon mass emissions of compression ignition engines shall
be calculated from the integrated HFID reading, corrected for varying flow
if necessary as shown in appendix 5.
DETERMINATION OF THE QUANTITY OF GASEOUS POLLUTANTS EMITTED

The volume considcerced

The volume to be considered shall be corrccted to conform to the
conditions of 101.33 kPa and 27%.2 XK.

Total mass of gaseous pollutants emitted

The mass, M, of each pollutant cmitted by the vcechicle during the test
shall be detemmined by obtoining the product of the voluminal
concentration and the volume of the gas in questidn,—with due regard for
the following densitics at the above-mentioned reference condition.

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

In the casc of hydrocarbons (CII1 85) a = 0.619 g/1
In the case of nitrogen oxides (NOO) d = 2,05 g/l

Appendix 8 gives calculations relative to the various
methods, followed by examples, to determince the quantity of gaseous

pollutants emitted,
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BREAKDOWN OF THE OPERATING CYCLE USLD FFOR THE TYPE I TEST

Time Percentage
(1) Breakdown by phases
TAling seeesesascssesoseconas 60 o 30.8 )
Idling, vehicle moving, clutch ) 35.4
engaged on one comhination g s 4.6 ;
Gear=shift ceeeeveascecnssans ey 4.1
Accelerations seseseesacesass 36 18.5
Steady-sopeed periocds <.ecevee 57 o 29.2
Decelerations ccseeescenscnascs 25 o 12.8
195 o . 100 %
(2) Breakdown by use of gears
IdLiNg seesesesssesssessacnns GO s 30.8 )
Tdling, vehicle moving, clutch 354
engaged on one combination 9 g 4.6
Gear-shift +eiveesesserossone 8 o 4.1
first Bear .eeecevcecoocnes 24 5 12.3
56CONA ZEAT sevesncsnsoonse 53 1 27.2
third gear .eceveecssesssse 41 s 21
195 o 100 b

Average speed during test: 19 lm/h  Effective running time: 195 s
heoretical distance covered per cycle. 1.013 Im

Lquivalent distance for the test (4 cycles): 4,052 Im
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OPERATING CYCLE FOR THE TYPE-I TEST
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Annex III = Appendix 2'

CHASSTS DYNAMOMETER WITH FIXED LOAD CINVE

1. IIFINITION OF A CHASSIS DYNAMOMITLL:
1.1, Introduction

In the event that the total resistance to progress on the road cannot

be reproduced on the chagsin dynsmoneter, between speeds of 10 and 50 km/h,
it ip recommended to use a chasosis dynamometer having the cheracteristics
defined below.

l.2. Definition
1.2.1, The chasais dynamometer mey have ono or two rollers.

The front roller shall drive, directly or indirectly, the inertial macses
end the power absorption device.
1.2.2, Having sot the load at 50 lm/h hy onc of the methods described in
item 3, K can be determined from P = KV3, '
The power absorbed (Pa) by the brake and the chassis' internal frictional
effects from the reference setting to & vehicle speed of 50 km/h, axre
as follows:
If V =12 km/h:
Pa:xv5isﬁ,xv3i5%w50
(without being nogativo)
If V< 12 xm/h:
Pa wi?t}be betweeg 0O and
P = KVJ, + 5% vy, + 5% PVeq
where K is a characteristic of the chessic dynamometer and PVSO is the

power abgorbed at 50 lon/h.

2. METHOD OF CALIBRATING THE ROLILR ILIICH
2.1. Introduction

This appendix dcseribes the method to be used to determine the power
absorbed by a dynamometric brake,

The povwer :bsorbed comprises the power cbsorbed by frictional cffects
end the power absorbed by the power-abocorption device. The dynomometer
is brought into operation beyond the renge of test speeds. The device
used for starting up the dynamomcter is then d&sconnected: the

rotational spced of the driven roller decreanses,



- 18 -

Annex IIl

Appendix 2, page 2

-

y/w] ut poadg

06 Ad $56

ML ¥6 3
0S& Ad %5

FXA\,

-+

Q\EM ut Awmv xomod PpsqIosqy

v

¢l Ad

06 Ad



2.2.

2.2010

2.202.

2.2.3.

2.2.4,
2.2,5,
2.2.6.
2.2.7.
2.2.8.

202.9.
2.2,10.

2.2,11,

_19_
Annex III
Appendix 2, page 3

The kinetic enexrgy of rollers is dissiprted by the powor-absorption unit
and by the frictional cffectc., Lhia method disregards variations in
the roller's intemmnl frictional cffects coused by rollqrs with or
without the vchicles The frictioual effects of the recar roller shall
he disregarded when this is frce.

Colibrating the power indicator +n 50 lm/h ag e function of the power
nbaorboed

Tho following procedure sholl Le uned:

Mocoure the rotntionand spocd of thn roller if thie han not already been
done, A {ifth whcel, 2 revolution countur or some other method may
be usod,

Place the vehicle on the dynomometer or‘devise some other method of
staxrting up the dynemometer,

Usn the fly-vhcel or any other system of inertia simuletion for the
particuloar inertia class to be uuved.

Bring the dynsmometer to » speed of 50 m/h.

Note the power indicated (Pi).

Bring the dynamometer to a specd of 60 m/h.

Disconnect the device used to start up the dynamometer.

Note the time taken by the dynamometer to prss from a speed of 55 km/h
to a speed of 45 km/h,

3et the power-absorption device at o different level.

The requirrments of “jtems 2.2.4. to 2.2.9. shall be repeated
sufficiently often to covcr the rr~ngo of road powers used.

Calculate the power absorbed, using the formula:

M (v, 2 v22)

P =_1"1 -
a
2 000 ¢

where
Pa = power absorbed in IV;
MJ = equivalent incrtia in kg (ercluding the inertial effccts of the

frce rcar roller);
V) = initial spocd in n/s (55 'm/i = 15.23 n/8);

V, = final speed in n/s (45 Im/h = 12.50 n/o);
t = timc taken by the roller to pase {rom 55 km/h to 45 lm/h.
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Diagran shoving pover indiceaied at 50 lon/h in Lerms of powver

absorbeu at 50 kryh.

P.
4!
3,00.
(kW)
Pover 2,0c
indice.ied (Pi)
at 50 m/h
/ 1,00°
Pa
L — _ : . -
1,60 2,66 3,60 4.30 ki)

Pover sbgorbed (P ) at 5C lm/h
The recuirements of items 2.2.3. to 2.2.12. shall be repeated for
all inertia classes Lo he vaed.

Calibration of the pover indicctor as a function of the abgorbed power
for ovher speeds

The procedures of item 2.2. shall be repeated as often as necessary
for the chosen speeds.

Verification of the power-chsorpiion curve of the roller bench from a
reference sciting to a specd of 0 layh

Place the wvehicle on the dynamomeicr o1 devige some other melhod of
starting uvp the dynamomcter.

r

Lajust the dyncmometier to the cbsorbed pouver Py at "o km/h.
L 2%

Note the power absorbed at 40 - 30 - 20 km/h.
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Draw the curve Pa(V) and verify tiat it corrcsponds to the prcgeriptions
of item 1.2.2.

Repeat the proccdure of items 2.4.1. to 2.4.4. for other values

of power P at 50 im/h and for other volucs of incrtias.

The same procedurc will Le used for force or torquc calibration.

SETTING OF THE BENCH

Vacuum Method

Introduction

This method is not a preferrcd method end should be used only with fixed
load curve shape dynamometers for deteminetion of loed setting at

50 km/h and cannot be used for vehicles with compression ignition engines.
Test Instrumentation

The vecuum (or absolute preasuro) in the intoke manifold vchicle shall

be measurod to an accuracy of I 0.25 kPa. It shall be possible to

record continuously this rcading or at intervals of no more than 1 second.
The speed shall be recorded continuously with a precision of’i 0.4 ¥m/n.

Road Test

Ensurc that the requiremcnts of oppendix 3, point 4, are met.

Drive the vohicle at a steady spcod of 50 !m/h recording speed end
vecuum (or absolute pressurc) withinithe roquircment of item 3.1.2.
Repeat procedurc of items 3.1.3.2. tHree times in each direction.
All six runs must be completed wvithin 4 hours.

Data Reduction and Acceptance Criteris

Review rcsulte obtained in accordance with items 3.1.3.2. and

3.1.3.3. (specd must not be lower thon 49.5 km/h or greater than

50.5 Jm/h for morc tran 1 scecond). For crch run, reod vacuun level at

1 second intervals, celeulate meen vecutia (v ) and standard deviation(s)
this calculntion shall consigt of no less than 10 readings of vacuun,

The stendard deviation shall not exceced 10 per cont of mean ( v ) for
each run,

Calculate the mean value ( v ) for the six %runs (three runs in cach
direction).
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Dynamometer setting
Prcparation

Perform the operations specified in item 5.1.2.2.1. to 5.1.2.2.4. .

of rppendix 3,

Setting

After wamm~up, drive the vehicle at a steady speed of 50 km/h adjust.
dynamometer load to reproduce the vacuum reeding (5) obtained in
accordance with 1tem 3.1.4.3. Deviation from this recading shall

be no greater than 0.25 kPa. The some instruments shall be used for this
oxercise, as werce used during the rosd test.

Other setting methods

The bench sctting may be carried out at a constant speed of 50 km/h in
accordance with the provisions of nppendix 3,

Alternative method

With the manufacturcr's agreement the Lolloving method may be used:
The brake is ndjusted so as to absorb the power exerted at the driving
wheels at a constant speed of 50 km/h in accordance with the following
table:

Reference mass of vehicle: RW Power absorbed by

(kg) the ?ﬁﬁgh: Pa
RW < 750 1.3
750 <<RW < 850 1.4
850 <RW == 1020 1.5
1020 < RW -2 1250 1.7
1250<< RW = 1470 1.8
J470 < RW =0 1700 2.0
1700 <<RW ==. 1930 2.1
1930<z RW == 2150 2.3
2150 <ZRw < 2380 2.4
2380 <z gy == 2610 2.6
2610 << Rw 2.7

In the case of vechicles, other then possenger cars, with a refcrence
weight of more than 1,700 kg, or vehicles whose wheels are all driven,
the power values given in the table ofitem 3.3.1. shall be

multiplied by the factor L.3.
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RESISTANCE TO PROGRESS OF' A VECHICLE -~
MEASUREMENT LET:OD ON TIDE ROAD -
SIMULATLION ON A CHASSIS DYNANOIETER

OBJECT OF THE METHODS .

Tho object »f the methods defined below is to measure the resistance

to progress of a vehicle at stabilized speeds on the road and to
gimulate this rcsistance on a rollexr bench, in accordance with

item 4.1.4.1. of Annex III.

DEFINITION OF THE ROAD

The road shall be level and sufficiently long to enable the measurements
specified below to be madc,

The slope shall be constant to within ¥ 0.1 per cent and shall not
exceed 1.5 pexr cent.

ATMOSPHERIC CONDITIONS

Wind

Testing must be limited to wind speeds averaging less than 3 m/s with
peak speeds less than 5 m/s. In addition, the vector component of the
wind speed across the test road must be lcss than 2 m/s. Wind velocity

should be measured 0.7 m above the road surface,

. Humidity

The road shall be dry.
Pregsure - Temperature )
Air density at the time of the test shall not deviate by more than
¥ 7.5 per cent from the reference conditions
p = 100 kPaand T = 293.2 K.
VEHICLE PHEPARATION
Runni in
The vehicle shall be in normal running order and adjustment after

having been run-in for at least 3,000 km. The tyres shall be run

in at the same time as the vehicle or shall have a trcad depth within
90 and 50 per cent of the initial tread depth.

Verifications

The following verifications shall bo made in accordance with the
manufacturer's opcecifications for the use considerod:

wheels, wheel trims, tyres (make, type, pressure),
front axle geometry,
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brake adjustment (elimination of parasitic drag),
lubrication of front and rear axles,
adjustment of the suspension and vehicle level

etc.

Preparation for the test

The level of

the vehicle shall be that obtained when the centre of gravity of the

The vehicle shall be loaded to its reference weight.

load is gituated midway between the "R" points of the front outer
seats and on & straight line pasning through those points.,

In the casge of road tests, the windows of the vehicle shall be cloged.
Any covers of air climatization systoems, headlights, etc., shall be
in the non-operating position.

The vehicle shall bhe clean.

Immediately prior to the test the vehicle shall ‘be brought to normal
running temperature in en appronriate manner.

METHODS

Inergy variation during coast-down method

On the road

Test equipment and erxror

= Time shall be measured to an errnr lower than 0.1 s.

=~ Speed shall be measured to an error lower than 2 per cent.

Test procedure

Accelerate the vehicle to a speed 10 km/h greater than the chosen
test speed V.

Place the gearbox in "neutral" position.

Measure the time taken for the vehicle to decelerate

from Vo = V + AVim/h to V1 = V - & Vim/h ¢ tq.

A Vg5 km/h

Make the same test in the opposite direction : t,.

Take the average Ty of the two times t; and to.

Repeat thege tests sever%} times such that the statistical accuracy (p)

of the average T = % . Z: Ti ic equal to or less than 2 per cent

1 -""

The statistical accuracy (p) is defined by:

o te 100
p= vh 7T




- 25
Annex III
Appendix 3
page 3

where t = coefficient given by the table below.

o = ptandard doviaticn, /// (Ti - T)2
n = nuaber of tests. s = \ E: T

-t
M
-3
(]
\S

n!l s 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

2 1.6 11.2911.0610.94]0.85]0.771 0.73] ©.65! 0.64{ 0.61] 0.59| 0.57
Vv | |
5¢1ele2s7s Calculati the power by the formulus
. M, V.AYV
500 7

where P is expressed in kW
V = speed of the test in m/s
AV = speed doviation from speced V, in m/s
M = refercnce weight in kg
T = time in scconds
5¢1le24 On_the bench
Hele2.1, Mcasurcuent equipment and accuracy
The equipment shall be identical to that ﬁacd on the road.
5e¢1e2.24 Test procedure .
5¢1.2.2,1. Instnll the vehicle on the tcat dynamometcr.
5¢1.2.2.2, AdJust the tyrc pressure (cold) of the driving wheels as required

by the roller bench. ‘ o
5¢1le2.2.3, - Adjust tha equivalent inertia of the bench,
5:1.2.2.4. DBring the vchicle and bench to operating tcuperature in a suitable
marmer,
5¢1.2.2.5. Carry out the operations specified in item 5.1.1.2. with the
exception of items 5.1.1.2.4. and 5.1.1.2.5. and with changing
M by I in the formula of ditem 5.1.1.2.7.
5¢1e2.2.6. Adjust the brake tc mect the requircnents of item 4.1.4.1. of Annex III.

5426 Torque measurement method at constant apecd
5.2.1- On the rou’l.
He2elal, Measurciment equipnent and crror

Torque measurement shall be carried out with an spproprdiate
mcasuring device accuratc to within 2 per cent.
Specd measurcment shall be accurate to within 2 per cent.

!



5-2.102.
502.1.2.1
5.2.1.2.2.

5.2.1.2.3.

5e2e1.244.

5+2.1.245.
5.2.1.2.6,
5e2.2.
5.2.2.1.

502.202-
De2¢2.2.1,

5.2.2.2.20
5.2-2-2.3.

5:3
5¢35¢1

5.3.20

5.3.3.

-26_
Annex III
Appendix 3
page &

Test. procedure

Bring the vehicle to the chosen stabilfzed speed V.

Record the torque C(t) and specd over a period of at least 10 s by
means of class 1000 instrumentation meeting IS0 standard No. 970,
Differences in torque C(t) and specd relative to time shall not
exceed 5 per cent for'each second of the measurement period.

The torque C,  is the gy erage torque derived from the follow1ng

t1

' fbrmﬁla: : : t+At

,, = 'ZSI"? c(t)at
Carry out the test irf%he opposite direction, i.e. Ct2
Determine the average of theae two torques Ct and Ct ices Gy
On_ the bench 1 2
Measurement equipment and erroxr.
The equipment shall be identical to that used on the road.
Test procedure
Perform the operations specified in items 5.1.2.2.1. to
5¢1¢2.2.4+ above.
Perform the operations specificd in items 5.2.1.2.1. to
5.2.1.2.4. above,
Adjust the brake setting tn meet the requirements of
point 4.1.4.1. of Annex III.

Integrated Torgue over Varisble Driving Patterm

This method is a non obligatory complement to the constant speed method
described in item 5.2. above.

In this dynamic procedure the mecan torque value M is determined.

This is accomplished by integrating the actual torque values with
respect to time during operation of the test vehicle with a defined
driving cycle., The integrated torque is then divided by the time
difforencé.. |

The result is:‘. t2

Ra — 1t 1, M) - dt Cwith M(t) > 0)
2" " 1

M is calculated from six sets of results. .
It is recommended that the sampling rate of M be not less than,
2- samples: per second.
Dynamometer. setting

The dynamometer load is set by the method described in
item 5.2. If M dynamometer does not then match M road the
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brake , setting shall be adjusted until the values are equal
within + 5 ﬁér cent.
NOTE: This method can only be used for dynamometers with
electrical inertia simulation or fine adjustment.
5¢3+4 Acceptance Criteria
Standard deviction of six moasurcments must bo loss than or

equal to 2 per ccnt of the mean value,

5e4. Mcthod by deccloration measurcment by gyroscopic platform
5e4.1, On the road

S5e4elel, Measurcment equipment and error
speed shall be mcasured with an error lower than 2 per cent,
deceleration shall bo measurcd with an error lower than 1 per ecent,
the slope of the road shall be measured with an error 1oyer than
1 por cent,
time shall be measured with an error lower than O.l1's,
the measurement of the level of the thicle on a reference
horizontal ground,
by comparison, it is possible to have the slope of the road Go(l).
5e4e102 Test procedure ,
5.4.1.2.1. Accelerate the vehicle to a speed 5 ¥m/h greater than the chosen
tcut speed 3 V.,
5.4.1.2,2. Rocord the deceloration betwéen V + 0.5 km/h and V - 0.5 km/h,
5¢4.142.3. Calculate the avorage dcceleration attributed to the speed V by
the formulat
| t
3, - + J(t) &t - ¢ " sl
(¢}
wheret
81 = average deccleration valuo at't}ie'sljaoéd V in one
direction of the road.
t = time between V + 0.5 km/h and V - 0,5 km/h.
%, (t): declaration recordcd with the time,
G =9.8lms > _

5¢4.1:2.4. Perform the samc test in tho other diroction: & ,
5.4:1.2.5. Caloulato the averago of X , and ¥, =['1 for test 4.
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5¢4,1,2,6, Perform a sufficient number of tests as speeified in paragraph 5.1.1.2.6.

Tl
above replacing T by r_‘ where r" = % S r‘i
1 =1

5+¢4.1.2.7. Calculate the average force absorbed F =M .
where: M = vehicle reference weight in kg

r‘== average deceleration calculated beforehand

5e¢4.2. Bench method
5¢4.2.1. Measurement equipment and crror,

The measurement ingtrumentation of the bench itself shall be used as
defined in appendix 2, paragraph 2 to this annex.
544242, Test procedure

5.4.2.2.1. Adjustment of the force on the rim under steady speed
On chassis dynamometer, the total resistance is of the type:

Ftotal = Findicated + Fdriving axle rolling with

Ftotal Froad
Feo s = F - F .. .
indicated road driving axle rolling

Findicated is the force indicated on the force indicating device
of the chassis dynamometer

Froad is known

Fdriving axle rolling can be:

- measured on chassis dynamometer able to work as generator.
The test vehicle, gear box in neutral position, is driven by the
chassis dynamometer at the test speed; the rolling resistance of
the driving axle is then measured on the force indicating device
of the chassis dynamometer;

- determined on chassis dynamometer unable to work as a generator.

For the two-rollers-chassis-dynamometer, the RR value is the one
which is determined before on the road.

For the single~roller chassis-dynamometer, the Rp value is the

one which is determined on the road multiplied by a coefficient 'k!
which is equal to the ratio between the driving axle mass and the
vehicle total mass.

Note: RR is obtained from the curve: F = f(V).

weles
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Annex 111 - Appendix &
VERIFICATION OF INERTIAS OMTIER TVAN MECIANICAL

ODJTCT

The method described in thlo appendix melies it possidlo to check that
the simulated total incrtia of the dynomometer is carried out
satinfactorily in thce running phases of tho operating cycle.

RIMCIPLE
Drrwinge up working earctions

Since tho bench is subjected to variations in the rotating gspeed of the
roller(s), tho force at the surfaco of the roller(s) can bo oxpressed

by the fomula:
=1, X = III.X‘.‘ I.\I

where?

I = force at the surface of the roller(n)

I = total inortia of the bench (oquivalent inortio of tho vehicles
cf. table paracraph 5.1. bolow)

IM‘ inertia of thc mechanicrl masses of the bench

= tangential acceleration at roller surface

1

FI= inertia force
H.Be: An cxplanation of this formulo with reference to dynamometers
vith mechanically simulated inertiaoc is appended.

Thus, the total inertia is expresscd ao follows:

- -s

where:
IM can he calculated or measured by traditional mcthods.
. can be mensurcd on the bench.

'2; can bo calculated from ihe poriphdral opced of the rollers.

The total incrtia "I" will be determined during an aécolcration or
deceleration test with values higher than or cqual to those obtained
on an operating cycle.

Specification for the caluclotion of total inertin

'The test and calculation methods must malic it nogssiblo to dctcrmine the

total inertia T with a rclative crror (/A iI/I) of lcss than 2 per cent.
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total inertia I mucst remain the same as the

theoretical value of the equivalent inertia (see item 5.1. of Annex III)

within the following Limits:

+ 5 per cent of the theoretical valuc for each instantaneous value.

+ 2 per cent of the theoretical velue for the average value calculated

for each sequence of the cycle.

The limit given in point

second when starting and,

3.1.1. is brought to + 50 per cent for one,

for vehicles with monuel transmission, for

two seconds during gear changes.

VERTFICATION PROCEDURE

Verification is carried out during each test throughout the cycle

defined in point 2.1. of Annex III.

llowever, if the provisionc of item 3 are met, with

instantaneous accelerations which are at least three time greater or

smaller than the values obtained in the sequences of the tWeoretical

cycle, the verification described asbove will not be necessary.

TECHNICAL NOTIE

Explanation of drawing up working cquations.

Equilibrium of the forces

- as1
R =X "f r %1,

Equilibrium of the forces

inertias

(@]
¥

- . d&L
3 711 a_{__. +

k ., d&l 4
1 7 -
1 dt

Bguilibrium of the forces

inertias

Ce = K1”2191- 9fg_+
1 at

= kl’:7’r1 d?l + Xk

dt

on the road
K, 'v)rg gj-{‘_{’_ 4 kBII ‘(rl + 1:3 F,

on dynamometer with mechanicaliy simulated

Alm

. I at. A Ten, BT
)\.3 - .‘L__,__,_,, ll -3 33 1

ol

z W R U
L3 I:ﬁrll } 3 Js 11

of dynemomeoter with non-mechanically simulated

314

o= e ww oy e
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In these foxmulae:
Cht s ongine torque on the roand
Cm = en¢ine torque on the bench with'mochanicully gimulatod inertias
Ce = ongine torque on the bench with clactrically simulated inertias

‘frl = Moment of inertia of the vchicle iranmmission brousht back to the
driving whcels

77¢r2 = Moment of incrtia of the non=driving wh2olse

“fTm = Moment of inertia of the bench with mochanically simulated inertias

’DpRo = loment of mechanical incrtia of the honch with elcctrically
simulated inecitias

M a Masc of the vehicle on the road

I = Lquivalent inertia of the bench with mechanically simulated inertias
Im = Mechanical inertia of the bonch with olcetrically simulated inertias
s = Resultant force at stabilizcC oneced

Cl = llesultant torque from clectrically simulnted incrtias

mn = Regultant force from clccirically simulated inertias

asl a jnoular acceleration of tho driving wheoln

dt

4&2 = !ngular acceleration of the non-driving wheels

at

dlm = Angular acceleration of the mcchanicel bLench

dt ‘

de = Angular acccleration of the electri¢al bench |

dt

Y = Linear acceleration

Ty = RNadius under load of the driving wheols

T, = Radius under load of the non-driving vhecls

hm = Radius of the rollers of the mcchanical hench

Re = Nadius of the rollers of the cleceirical bench

kl = Coefficient dependent on the gonr reduction ratio and the various

inertias of itranamission and "efficicncy"
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ko = Ratio transmission X rl1 X "efficiency"
2
3 = Ratio transmission X "efficicncy"

Supposing the two types of bench (items 5.2 and 5.3) are made equal

and simplified one obtains:

ks (IM.‘(+ Fl) ry = k31, & .rl
hence,

I = IM + Fl

k3
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Annex II11 - Appendix 5
DEFINITION OF GAS SAMPLING SYSTEMS

INTRODUCTION

There are several types of sampling devices capable of meeting the
requirements set out in item 4.2 of Annex III.

The devices described in items 3.1, 3.2 and 3.3 will be deemed accept-
able if they satisfy the main criteria relating to the variable dilution

principle.

The Laboratory shall mention, in its communications, the system of

sampling used when performing the test.

«CRITERIA RELATING TO THE VARIABLE=-DILUTION SYSTEM FOR MEASURING EXHAUST-

GAS EMISSIONS

Scope

This jtem specifies the operating characteristics of an exhaust=gas
sampling system intended to be used for measuring the true mass emissions
of a vehicle exhaust in accordance with the provisions of this Annex.

The principle of varijable-dilution sampling for measuring mass emissions

requires three conditijons to be satisfied :

The vehicle exhaust gases must be continuously diluted with ambient

air under specified conditions ;

The total volume of the mixture of exhaust gases and dilution air must

be measured accurately ;

A continously proportional sample of the diluted exhaust gases and the
dilution air must be collected for analysis.

Mass emissions are determined from the proportional sample concentrations
and the total volume measured during the test. The sampLeAconcentrations

are corrected to take account of the pollutant content of the ambient air.

Technical summary

Fig. 1 gives a schematic diagram of the sampling system.

I../III
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The vehicle exhaust gases must be diluted with a sufficient amount of
ambient air to prevent any water condensation in the sampling and

measuring system.

The exhaust-gas sampling system must make it possible to measure the
average volume concentrations of the COZ' €0, HC and NOx contained 1in

the exhaust gases emitted during the vehicle testing cycle.

The mixture of air and exhaust gases must be homogeneous at the point

where the sampling probe is located (see item 2.3.1.2.).

The probe must extract a representative sample of the diluted exhaust

gases.

The system must make it possible to measure the total volume of the

diluted exhaust gases from the vehicle being tested.

The sampling system must be gas~tight. The design of the variable-
dilution sampling system and the materials that go to make it up must

be such that they do not affect the pollutant concentration in the diluted
exhaust gases. Should any component in the system (heat exchanger,
cyclone separator, blower, etc.) change the concentration of any of the
pollutants in the diluted exhaust gases and the fault cannot be corrected,

then sampling for that pollutant must be carried out before that component.

If the vehicle tested is equipped with an exhaust system comprising
more than one tailpipe, the connecting tubes shall be connected together

by a manifold installed as near as possible to the vehicle.

The gas samples shall be collected in sampling bags of adequate capacity
as as not to hinder the gas flow during the sampling period. These
bags shall be made of such materials as will not affect the concentrations

of pollutant gases (see item 2.3.4.4.).

The variable-dilution system shall be so designed as to enable the
exhaust gases to be sampled without appreciably changing the back-

pressure at the exhaust pipe outlet (see item 2.3.7.7.).

eeeluan
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Specific reguirements

Exhaust~gas collection and dilution device

The connection tube between the vehicle exhaust tailpipe(s) and the
mixing chamber must be as short as possible ; it shall in no case :

- cause the static pressure at the exhaust tailpipe(s) on the vehicle
being tested to differ by more than + 0.75 kPa at 50 km/h or more
tahn + 1.25 kPa for the whole duration of the test from the static

pressures recorded when nothing is connected to the vehicle tailpipes.

The pressure must be measured in the exhaust tailpipe or in an
extension having the same diameter, as near as possible to the

end of the pipe ;

- change the nature of the exhaust gas.

There must be a mixing chamber in which the vehicle exhaust gases

and the dilution air are mixed so as to produce a homogeneous mixture
at the chamber outtet.

The homogeneity of the mixture in any cross-section at the location

of the sampling probe shall not vary by more than 2 % from the average
of the values obtained at at least five points located at equal in-
tervals on the diameter of the gas stream. In order to minimize the
effects on the conditions at the exhaust tailpipe and to Limit the
drop in pressure inside the dilution air conditioning device, if any,
the pressure inside the mix%ng chamber shall not differ by more than

+ 0,25 kPA from atmospheric pressure.

Suction device/volume measuring device

This device may have a range of fixed speeds as to ensure sufficient
flow to prevent any water condensation. This result is generally
obtained by keeping the concentration of CO2 in the dilute exhaust-gas
sampling bag lower than 3 % by volume.

Volume measurement

veeleun

RN
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The volume measuring device must retain its calibration accuracy

to within + 2 % under all operating conditions. If the device cannot
compensate for variations in the temperature of the mixture of exhaust
gases and dilution air at the measuring point, a heat exchanger must
be used to maintain the temperature to within + 6° C of the specified
operating temperature.

If necessary, a cyclone separator can be used to protect the volume

measuring device.

A temperature sensor must be installed immediately before the volume
measuring device. This temperature sensor must have an accuracy
and a precision of + 1° C and a response time of 0.1 s at 62 %

of a given temperature variation (value measured in silicone oil).

The pressure measurements must have a precision and an accuracy of
+ 0.4 kPa during the test.

The measurement of the pressure difference from atmospheric pressure

is taken before and, if necessary, after the volume measuring device.
Gas sampling
Dilute exhaust gases

The sample of dilute exhaust gases is taken before the suction

device but after the conditioning devices (if any).
The flowrate must not deviate by more than + 2 % from the average,

The sampling rate shall not fall below 5 L/mn and shall not exceed
0.2 % of the flowrate of the dilute exhaust gases.

An equivalent Llimit shall apply to constant-mass sampling systems.
Dilution air

A sample of the dilution air is taken at a constant flowrate near

the ambient air inlet (after the filter if one is fitted).

.-n/-.c
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The air must not be contaminated by exhaust gases from the mixing

area.

The sampling rate for the dilution air must be comparable to that

used in the case of the dilute exhaust gases.
Sampling operations

The materials used for the sampling operations must be such that

they do not change the pollutant concentration.

Filters may be used in order to extract the solid particles from the

sample.
Pumps are required in order to convey the sample to the sampling bag(s)

Flow control valves and flow-meters are needed in order to obtain

the flowrates required for sampling.

Quick-fastening gas-tight connections may be used between the three-
way valves and the sampling bags, the connections sealing themselves
automatically on the bag side. Other systems may be used for conveying

the samples to the analyser (three-way stop valves, for example).

The various valves used for directing the sampling gases shall be of

the quick-adjusting and quick-acting type.

Storage of the sample

The gas samples shall be collected in sampling bags of adequate
capacity so as not to reduce the sampling rate. The bags shall be
made of such a material as will not change the concentration of

synthetic pollutant gases by more than + 2 % after 20 miqutes.
ADDITIONAL SAMPLING APPARATUS FOR TESTING DIESEL-ENGINED VEHICLES
A sampling point after and close to the mixing chamber.

Heated piping and sampling probe.

Heated filter and/or pump (the latter may be located in the vicinity

of the sample source).

---/---
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2.4.4 A quick-acting connection for analysing the sample of ambient air

collected in the bag.

ALL heated components must be kept at a temperature of 190 + 10° C

2.4.5.
by the heated system.
2.4.6. If it is not possible to compensate for variations in the flowrate,
there must be a heat exchanger and a temperature control device having
the characteristics specified in item 2.3.3.1. so as to ensure that
the flowrate in the system is constant and the sampling rate is
accordingly proportional.
3. DESCRIPTION OF THE DEVICES
3.1, Varinhle dilution deviec with positive displacement wump (PDP-CVS) C(Fig. 1)
3.1.1. The Poaitive Displacencent Puup - Constant volume Sampler (PDP-CVS)

satisfies the foquirements of this anncx by metering at a ccnstant
temperature and pressurc through the pump.

The total voluuie is mecasured by counting the revolutions nade by the
calibrated pesitive digplaceuwent punmp.

The proportional saaple is achieved by sampling with pump, flow meter

and flow control valve at a constant flow rate.

3.1.2. AEEéuro 1-15 a schomatic draving of ouch dvaampling ayatéﬁ.‘ Sincgu
verions conf}gurationp can prnduce accurate results, oxact conformity
vith tho drawingn ic not ogocntial, Additionnl components such as
ingtrunents, volves, colenoids, and switches may be usced to provide
additional inforxrmation and co-ordinate the functions of the conponent
syrten.

3.1.3. The cnllecting cquipment shall congist of:

3.1.3.1. 4 filter (D) for the dilution air, which can be prcheated if nocesasary.
This filter shall consist of activated charcoal sandwiched betweon two
laycrs of paper, and shall be used to reduce and stabilize the hydrocarbon
concentrations of ambient cmissions in the dilution air.

3.1.3.2. 4 nixing chatber (M) in vhich exhaust gas and air are mixed howogencously.

.-/--
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"A heat‘cxchdna;r (M) of o cnpacity‘;ufficient to cnoure tﬁnt throughoui
the test the tomperaturc of the air/exhaust gas nmixturc mecasurcd at o
point immediately upstream of the positive displacenent punp is within
+ 6°C of the designed operating temperature. This devico shall not
affect the pollutant concentrations of diluted gases taken off oftor
for analysia.

A tomporaturoe control systom (TC), uscd to proheat the heat oxchanger
beforo the teast and to control its temperature during the tost, so that
deviations from tho dosigned operating tomporature are limited to
+ ¢°c. '

The positive displacement purp (PDP), used to transport a constant-volumo
flow of thc air cxhaust-gas mixtures the flow capacity of the pump shall
be large enough to elininate water condensation in the system under all
operatiﬁg conditions which may occur during a test; this can bo gonerally
ensured by using a positive displaccmnent pump with a flow capaecity 1.
twice ag high as tho naxirum flor of exhnust gas produced by T~
accelerations of the driving cycle or
sufficient to ensurc that the CO2 concentration in the dilute-exhaust
satiple bag is lons than 3 per cent by volume.

A toupcrature sensor (Ty) (aceuracy and precision * 1°C), fitted at e
point immediately upstream of the positive displaccment pump; it shall

be designed to monitor contimuously the tenperature of diluted exhaust
gas mixturce during the test.

A pressurc gauge (Gl) (accuracy and precision T 0.4 kPa) fitted
immediately upstrean of the volume meter and uscd to register the
pressure gradient botween the gas mixture and the ambient air.

Another pressure gauge (GZ) (accuracy and precision T 0.4 kPa) fitted
so that the diifferential pressure between pump inlet and pump outlet
can be registered.

Two sampling outlets (Sl and SZ) for taking constant sanples of the
dilution air and of the diluted exhaust-gas/air nixturc.

L filter (T), to extract solid particles from the flows of gas collected
for analysis. :

Pumps (P), to collcct o constant flow of the dilution air as well as of
the diluted exhaust—gas/air mixture during the test.

Flow confslters (N), to cnsurc a constant uniform flow of the gas
samples taken during the course of the test fron sampling probes S1 and
Sp3 and flow of the gas samples shall be such that, at the cnd of each

test, the quantity of the samples is sufficient for analysis (/710 1/min),
../..
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Flow neters (FL), for adjusting and monitoring the constant flow of gds
samples during the test.
Quick-acting valves (V), to divert a constant flov of gas sauples into
the sampling bags or to the outsidc vent. '
Gas-tight, quick-lock coupling elcments (Q) betwecn the quick-acting
valves and the sanpling bags; the coupling shall closc automatically
on the sampling-bag sidej; as an alternative, other ways of transporting
the samples to the analyser may be uscd (threc-vay stopcocks, for
instance).
Bags (B), for collecting samples of the diluted coxhaust gas and of the
dilution air during the tcst; they shall be of sufficiont capacity not
to impede the samplc flow; the bag material shall be such as to affect
neither the measurcments themsclves nor the chemical composition of
the gas samples (for instance: lauinated polyethylcne/polyamide {ilns,
or fluorinated polyhydrocarbong).
A digital counter (C), to register the number of revolutions performed
by the positive displacerient puump during the test.
Additional equipnment requircd vhen testing diescl engined vehicles,
To comply with the requirements of "items 4.3.1.1. and 4.3.2.
of Apnex II1 the additional components within the dotted lines in
fig. 1 shall be uscd when testing dicsel engined vehicles.

Fh is a heated filter.

S, is a sanple point close to the mixing chamber.

Vﬁ is a heated multiway Valvc,

Q is a quick connector to allow the ambicnt alr samplce BA to be
analysed on the HFID,

HFID is a heated flame ionization analysexr.

R + I arc 2 neans of integrating nnd recording the instantancous
hydrocarbon concentrations.

Lh is a heated sample line.

All heated componentis shall be maintained at 190 % 10°¢.

eelae
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Critical-flov venturi dilution device (CFV=0VS) (rioure 2

Using a critical-flow venturi in connexion with the CVS sanpling
procedure is based on the principles of flow nechanics for critical
flow. The vardiable wvixture {low rate of dilution ond exhaust pas is
maintained at sonic velocity which in dircetly proportional to the
square root of the gas tenperature, 1ow is continally monitored,
computed, and integrated over the teut.

If an additional critical~-flow sampling venturi is uscd, the
proportionality of the gas sanples taken is cnsurced. As both pressure
and temperature are equal at the tuo venturi inlets the volume of

the gas flow diverted for sampling is proportionnal to the total

volunie of diluted exhaust gas wixture produced, and thus the requirements
of this ammex arc uct.

Figurc 2 is a schenatic drawing of such o sompling systou.

Since various configurations can produce accuratc results, cxact
conformity vith the drawings is not essential. Additional components
such as instrunents, valve, solenoids, and switches may be used to
provide additional information and co-ordinate the functions of the
component system.

The collecting cquipment shall congist of

A filter (D) for the dilution air, which can be prcheated if necessary;
the filter shall consist of activated charcoal sandwiched boetwecn leye s
of paper, and shall bc used to reduce and stabilize the hydrocarbon
background emission of the dilution air.

A mixing chamber (M), in which exhaust gos and air arc mized

homogeneously.

A cyclone noparatcr (C8), to oxtroet particlos.

Two oaupling probdes (G, and S,), for taking canples of the dilution
air as will e of the diluted cxhiust gan.

A panpling criticenl flow venturi (SY),to toke proportionnl samplca
of the diluted oxhaust gas at sampling probe 82.

ecf
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A filter (F), to extract solid particles from the gas flows diverted
for analysis,

Pumps (P), to collect part of the flow of alr and dilutcd exhaust gos
in bags during the test,

A flow controllur (N), t0 enourc a onnotnnt flow of the pos sanplus
tnkon in the oourse of thu test from snupling probe 843 the {low of tho
gas samples shall bo such that, nt the cnd of the teot, the quantity of
the samples is sufficiont for analysis (A/ 10 1/min).

A snubber (PS), in the senpling linc,

Flov ucters (FL), for ndjusting and wonitoring the flow of gns sanples
during tests.

‘Quick-acting solcnoid valves (V), to divert a constant flow of gas

ramples into the sampling bags or the vont.

Gaa~-tight, quick-lock coupling olements (Q), betwcon tho quick acting
valvces and the sampling bago; the couplings shall close autonatically
on the saupling-bng side; as an clternative, other woys of transporting
the sauplos to the annlyser may be used: (three-wny stopcocks, for
instance). '

Bngs (B), for collogting samples of the dilutod exhaust gas and the
dilution ajr during the teots; they shall be of sufficicent chpacit&

not to impede the sample flov; the bag nateriel nhell be such as to
affect ncither the mcnsuromenté theusclves nor the chenicel composition
ol the gas somples (for instoancz: laninnted polycthylcnc/polyamide
films, or fluorinnted polyhydrocarbons).

A pressure gauge (G), vhich sh-11l be precise and accuraic to within

- 0.4 kPa. ' '

A temperaturc scnuor (T), which shall be precise and accurate ‘o

vithin = 1°C and have o response time of 0.1 seconds to (2 per cent of
a temperaturc change (as measured in silicon oil). .

A measuring critical flow venturi tube (MV), to neasurc the flow volithe
of tho diluted exhoust gas. .

II/I.
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3.2.3.17. A blover (BL), of sufficient capacity to handle the totel volume of
diluted exhaust gas.

3.2.3.18. The capacity of tho CFV-CVS systum ohall bo such that undor all
opurating conditiono vhich mny poseibly occur during o tost thero will
bo no condecnsation of water. This is gonerclly cnsurcd by using o
blowor vhoso capacity is:

3.2.5.18.1, twice as high ng tho maximun flow of exhaust gas produccd by accelerations
of the driving cycle;

3,2.%.18.2, sufficiont to onoure that the CO2 concentration in the dilute oxhoust
ganple big is leoas then 3 per cent by volune.

3.2.4, Additional equipment required vhen testing diesol ongined vehioles.
To corply with the requircments of items 4.3.1.1. and 4.3.2. of
Annex TY1 the additionnl components shown vithin the dotted linecs
of Fig.2 shall be used when testing Dicescl Enginced Vehicles.
Fh is 2 heated Filtor.
83 is a sample point close to the mixing chamber.
Vh is a heated multivey valve.,
Q is a quick connoctor to allow tho ambient air sample BA to be
analysed on the HFID.
HFID is a ho~ted flame, ionization analyser.
R and I sare a moanos of integrnting ond rocording the instantancous
hydrocarbon concontrations. '
Lh 1s a heated sample line.
All hcated components will be maintained nf 190 + 10°C.
If compcnsation for varying flow is not pohsiblc then o hoat oxchanger (=
and tcmporature control systen (T C) as described in
item 2.2.3. i1l be required to cnsure constant flow through the

venturi (MV) and thus proportional flow through 53.

-./.-



FIGURE 2 CONSTANT VOLUME SAMPLER WITH CRITICAL FLOW VENTRUI (CFV - CVS)
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Variable dilution device with constant flow control by orifice (CFO-CVS)
(Figure 3)

The collection equipnent shall consist of:

A sampling tube comnecting the vehicle's exhaust pipe to the device
itself

A sampling device consisting of o punp device for drawing in a diluted
nixture of exhaust gas and air;

A wmixing chamber (M) in which exhaust gas and air are mixed homogeneously.
A heat exchanger (H) of a capacity sufficicnt to cnsurce that throughout
the test the temperaturc of the air/cxhaust gas nixturce measured at a
point immediately before the positive displacenent of the flow rate
neasuring device is within T 6% of the designed operating temperature.
This device shall not alter the pollutant concentration of diluted
gases taken off for analysis.

Should this condition not be satisficd for certain pollutants, sampling
will be effected before the cyclone for onc or several considered
pollutants.

If nccessary, a device for tcuperaturc control (TC) is used to prchent
the heat exchangoer before testing and to keep up ito temperature during
the test at T 6°C,

Two probes (87 and S,) for samplihg by means of punps (P) flowmeters (L)
and, if necessary, filters (F) allcwing for the collection of solid
particles from gascs used for the anclysis.

One pump for dilution air and another one for dilutea nixturc.

A volune~mcter viith an orifice.

L tomporature sensor (Tq) (accuracy and precision * 1°C), fitted at a
point lmmediately beforce thc volume mcagsurencnt devices; it shall be
designed to monitor contimously the temperature of the diluted exhaust
ens mixture during the teet,

II/-.
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A presource gauge (Gy) (aceurccy and’ precision * 0.4 kPa) fitted
imicdiately before the volume meter and used to register the prossure
gradicnt between the gas mixturce ond the ambient air.

Another pressure gauge (Cp) (accuracy and prceision ¥ 0.4 kPa) fitted

so that the difforential pressure betweon pump inlet and pump outlet

can be rcgistered,

Flow controllers (N) to cnsurc a constant uniform flow of gns szrples
taken during the course of the teat from sampling outlets S, and S,.

The flow of the gas semplces shall bce such that, ~t the end of cach

test, the quantity of th¢ sauples is sufficicnt for analysis (A2 10 1/min).
Flow notcrs (FL) for adjusting and monitoring the constant flow of gns
anmplon during the tent., '

Three-way valves (V) to divert a constant flow of gas samples into the
sanpling bags or to the outside vent.

Gas-tight, quick lock coupling clcuents (Q) between the three-way valves
end the sampling bags; the cocupling shall close automatically on the
vampling=bag side. Other ways of transporting the samples to the
analyser way bo used (three-wny stopcocks, for instance).

Bags (B) for collceting samplcs of diluted exhaust gas and of dilution
air during the tecst. They shall bo nf sufficient capacity not to impede
the sample flowv. The.baa nnterial shall be such as to affect neither the
neasurements theusclves nor the chenical composition of the gns samplos
(for instance: leminated polycthylene/polyanmide filma, or fluorinnted
polyhydrocarbons) .



Fig}lre 3
DIAGRAM OF A VARIABLE DILUTION DEVICE WITH CCNSTANT FLOW CONTROL BY CRIFICE
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Annex 111 - Appendix 6
METHOD OF CALIBRATING THE EQUIPMENT

1. ESTABLISHMENT OF THE CALIBRATION CURVE

1.1, Bach normally used operating range is calibrated in accordance with the

requirements of item 4.3.3. of Amnex III1 by the following

procedure:

1.2. The analyser calibration curve is established by at Least five calibration
points spaced as uniformly as possible. The nominal concentration of the
calibration gas of the highest concentration shall be at least equal to
80 per cent of the full scale.

1.3, The calibration curve is calculated by the least squares method. If the
resulting polynominal degree is greater than 3, the number of calibration
points shall be at least equal to this polynomial degreerlus 2.

1.4, The calibration curve shall not differ by more than 2 per cent from the
nominal value of each calibration gas.

1.5, Trace of the calibration curve
From the trace of the calibration curve and the calibration points’it
will be possible to verify that the calibration has been carried out
correctly, The different characteristic parameters of the analyser will
be ‘indicated, particulorly:

the scale

the sensitivity
the zero point ;
the date of carrying out the calibration

1.6. If it can be shown to the 'satisfaction of technical service that
alternative technology (e.g. computer, electronically controlled range
switch etc.) can give equivalent accuracy, then these alternatives
may be used.

2 VERIFICATION OF THE CALIBRATION

21l.1 Each normally used operating rangce shall be ‘checked prior to eachf
analysis in accordance with the following:

2e24 The calibration is chercked by using a zero gas and a span gas whoée

‘nominal value is near to the supposed value to be analysed.

--/.-
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N, .

If, for the two points considered, the value found does nogvdiffer by
more than + 5 per cemt of the full scale from the theoretical value,
the adjustment parameters may be modified. Should this not be the
case, a new calibration curve shall be established in accordance with
item 1.

After testing, zero gas and the same span gas will be used for
re-checking. The annlyafs will be considered acceptable if the
difference betwenn the two meunuring results ie leoso than 2 per cent,
EFFICIENCY TELT OF TIE NOx CONVE?TER

The efficiency of thc converter used for the conversion of NO, into
NO is teotcd am follows:

Using the test sct up shown in Figure 1 and the procedure described
below, the efficiensy of converters can be tested by means of an
ozonator.

Calibrate the CID in the moot common operating range following the
manufacturer's specificationy using zero and span gas (the NO content
of which ohould umount to about A0 per cont of the operating range 'and
the NO2 concentration of tho gag mixture chall be lesg thon 5 per cent
of the HO conceptration). The NOx analyser shall be in the NO mode
so that the span gas does not pass through the converter. Record the
indicated concentration.

Via & T-fitting, oxygen or synthetic air is added continuously to the
gan flow until the concentration indicated io about 10 por cont lerx
than the indicated calibr-tion concentrction given in item 3.1.
Record the indicated concentration (C). The ozonator

is kopt desrctivated throughout this process.

The ozonator is now activat d to generate enough ozone to bring the
NO concentration down to 20 per cent (minimum 10 per cent) of the
calibration concentration given under parograph 3.l. above. Record
the indicated concentration (d).

The }O, analyscr is thon switched to the NO mode which meana thot tlie

gns mixture (consisting of NO, NOZ, 0, and Nz) now passegs throwrh the

converter. Record the indicated concgntrotion'(p).

The ouonator is now deactivated. The mixture of gases described in
item 3.2. - prieen through the converter into the detestor. Recola
thc indicated concentration (b).

eelea
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With the ononator demctivated, the flow of oxygen or synthefin air is
also shut off. The NOx rcading of the analyser shall then be no

" more than 5 per cent sbove the figure in item 3.1.

The efficicncy of the NOx ronverter is calculated as follows:
. a-b
Efficiency (%) = (1 + ——45 )} x 100

The efficiency of the converter ohali not be leas than 95 pcrhbent.

The efficicncy of the converter shall be tecsted at least once a week,
CALIBRATION OF THE CVS SYSTEM

The CV35 nystem shall be calibrated by uscing an accurate flow meter and
o restricting device. Tho flow -through the system shall be measured at
various pressure readings and the control parameters of the system
measured and related to the flows.

Various types of flow mcter may be used e.g. calibrated venturi,
leminar flow meter, calibrated turbine meter, provided that they are
dynamic measurement systems and can mcot tho requirements of Annex I1I
items 4.2.2. and 4.2.3. '

The following sections give details of methods of calibrating PDP and CFV
unito, using 2 laninar flow meter, which gives tho required accuracy,
torethor with a statistical check on the calibration validity.
Cnlibrotion of the fogitive Displncoment Pump (PDP)

The following calibration procedurec outlinen the equipment, the tus.

configuration, and the various paramcters vhich chall be measured to
establish the flow rate of the CV3~pump. All the perameters related 1.
the pump are simultaneously measured with the parameters related tc ~he
flow meter which is connected in series with pump. The calculated
flow rate (given in mjﬁnin at pump inlet, absoluta pressurc und
temperature) can then be plotted versus a correlation f&nction which
is the value of a specific combinntion of pump parameters., The

linear equation which relates the pump flow and the correlation
function is then determined. In the event that z CVS has a multiple

spred drive, o calibration for each range ugsed shall be performed.

I
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This calibration procedure is baned on the measurement of the
absolute values of theé pump and flow meter parameters that relate
the flow rateo at each point. Three conditions must be maintained to
ensure the accuracy and integrity of the calibration curve.
The qup pressures shall be measured at tappings on the pump rather
than at the external piping on the pump inlet and outlet. Pressure
taps that are mounted at the top Eentre and bottom centre of the pump
drive headplate are expoged to the actual pump cavity presaures, and
thercfore reflect the absolute pressure diffentials.

Temperature stability shall be maintained during the calibration. The

laminar flowmeter is sensitive to inlet temperature oscillations which
couse the data points to be scattered. Gradual changes of + 1°¢ in
temperature are acceptable as lone an they occur over a period of
several minutes.

A1l connexions bcotween the flowmeter and the CVS pump shall be free

of any leakage.,

During an exhaust emission test, the measurement of these same pump
parameters enables the user to calculate the flow rate from the
calibration cquation.

Figure 2 of this appendix shows one possible test set-up. Variations
are permissible, provided that they arc approved by the administration
granting the approval as being of comparable accuracy. If the set-up
shown in appendix 5, Fig. 2 is used, the following data shall be

found within the limits of precision given:

Baromic pressurc (corrocted) (PB) + 0.03kPa
Ambient temperature (t) + 0.2%

Air temperature at LFE (ETI) + 0.15°%
Pressure depression upstream of LFE (EPI) Nmi 0.01kPa
Pressure drop across the LFE matrix (EDP) + 0.0015kPa
Air temperature at CVS Pump Inlet (PTI) + 0.2%

l./..
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Air temperature at CVS Pump outlet (PTO) + 0.2%
Pressure depression at CVS pump inlet (PPI) + 0.22kPa
Pressure head at CVS-pump outlet (PPO) + 0.22kPa
Pump revolutions during test period (n) + 1 Rev
Elapsed time for period (min. 250 sec) (t) + 0.1 scc!

After the system has beocn comnected, as schown in figure 2 set the

variable restrictor in the wide-—open position and run the CVS pump

for 20 minutes before starting the calibration.

Reset the restrictor valve to a more restricted condition in an

increment of pump inlet depression (about 1 kPa) that will yield a
minimum of six data points for the total calibration. Allow the system

to stablize for 3 minutes and rcpeat the data acquisition.,

Data analysis

The air flow rate, Qs, at each tcgt,point igs calculated in standard mB/min

from the flowmeter data using the manufacturer's prescribed method.

3

revolution at absolute pump inlet temperature and pressure.

T

vo-ﬁnl—-—.l—gw
n 27342 tp

The air flow rate is then converted to pump flow, Vo, in m” per

where:

V9 = pump flow rate at Tp and Pp given in

n’ /rev.,

Qg = air flow at 101,33 Kpa and 273.2 X given in m> fmin.
T, = pump inlet temperature (x)

Fp
n = pump speed in revolution per minute

= aboolute pump inlet pressure.

eele.
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To compensate the interaction of pump speed pressure variations at the
pump and the pump slip rate, the correlation function (Xo) between the
pump speed (n), the pressure differential from pump inlet to pump
outlet and the absolute pump outlet pressuie is then calculated

ao follows:

wheres
X, ™ correlation function ‘
APP = pressure differential from pump inlet to pump outlet (Kpa)
P_ = absolute pump outlet pressure (PPO + PB) (Kpa)
A linear least square fit is performed to generate the calibration
equations which have the formula
v,=D -H (xo)
n=A4B (D PP)
Do’ M, A, and B are the slope-~-intercept constants describing the lines.
A CVS gystem that has multiple speeds shall be calibrated on each
speed used, The calibration curves genefated for the ranges should
‘be approximately parallel and the intercept values, Do’ should increane
an the pump flow range decreancso,.
If the calibration has been performed carefuliy, the calculated valuesn
from the ~quation should be within + 0.5 per cent of tpe measured value
of Vo. Values of M ebould vary from one pump to another. Calibration

shall be performed at pump sctart-up and after major maintenance.

.-/.n
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4.3, Colibration of the Critical-Flow Venturi (CFV) .
de3a1a Calibration of the CIV ig based upon the flow equatioh for a critical
Venturi.
K .P
QS s V
where :
Q = Flow

S

v Calibration coefflicient
P = Absolute pressure (Kpa)
T = Absolute temperature (K)
Gas flow is a function of inlet pressurc and temperature:

. The calibration procedure described below established the value of the
calibration ooeff}cient at measured values of pressure, temperature and
' air flow,

43,2, The manufacturer's recommended procedure shall be followed for
calibrating electronic portions of the CFV,

4e343, Measurements for flow calibration of the critical flow venturi are
required and the following data shall be Feufid Within the limits of

precision given:

Barcmetric pressure (corrected) (PB) + 0.03% kPa
LFE Air temperaturc, {lowmeter (ETI) + 0,15°%C
Pressure depression up—streaﬁ of (1Fe) (EPI) + 0.01kPa
Pressure drop acress (ENDP) LFE matrix + 0.0015kPa
Air flow (Q,S) + 0, 5%

CFV inlet depression (PPI) + 0.02kPa
Temperature at venturi inlet (TV) i.O.QOC

4e344. The equipment shall be set up as shown in Figure 3
and checked for leaks. Any leoks botwecen the flow measuring device and
the critical flow venturi will seriously affect the accuracy of the
calibration.

4e3e5 The variable flow restrictor shall be set to the open position, the
blower shall be started and the system shall be stabilized., Data from

all instruments shall be recorded.

wela.
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The flow restrictor shall be varied and at least eight readings across

the critical flow range of the venturi shall be made.

The data recorded during the calibration shall be used in the
following calculations. The air flow rate Qs, at each test point is
calculatod from the flow meter data using the manufacturcr's prescribed

method, "
Calculate values of the calibration coefficient for each test points

0 \/T
K 8 v

V = P
v

where :

Q = flow rate in m’/min at 273.2° K and 101.33 kPa

T = temperature at the venturi inlet (K)

P = sbsolute pressure at tho venturi inlot (kPa)

Plot Kv as a function of venturi inlet pressure. For sonic flow Kv
will have a relatively conustant value, Ao pressure decreases

(vacuum increases) tho venturi bocome unchoked. and Kv docrensen.

The ' resultant K, changes cre not permissiblo.

For a minimum of 8 points in the critical region calculate an average
Kv and the standard deviation. i e !
If the standard deviation exceeds 0.3 per cent of the average K, take

corrective action.
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Annex 111 - Appendix 7
TOTAL SYSTE VERIFICATION

To comply with the requirements of jtem 4.7. of Annex III the CVS,
sampling systom and analytical oystem total accuracy shall be detcrmined

by introducing a kmown mass of a pollutant can into the gystem whilst it is
being: operatel as if durine a normal tent and then analysing and caleulating
the pollutant macs according to the formula: in apponiix 3 of this annex
oxcept that the dengity of propanc sholl be taken . 1.967 g/l at standard
conditions. The following twe technigurs are knowm to give sufficient
accuracy.

Motering a congtant [low of purn gas (CO or 05@3) woing a critical flow
orifice devicc.

A ¥mown quantity of pure gas (CO or C3Hé> is fed into the CVS gystem
through the calibrated critical orifice., If the inlet pressure is high
enough, the flow rate q, which is adjusted by means 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 located and determined. The CVS system is operated as in an exhaust
enission test for about 5 to 10 minutes., 7The gas collected in the

sampling bag is analyse! by the usual equipment and. the results compared

to the concertration of the gas samples which was known beforehand.

Metering o limited quantity of pure pas (CO or U Hé) by means of a

gravimetric technique. ’
The following gravimetric procedurec may be used to verify the CVS system.
The weight of o small cylinder filled with either carbon monoxide or
propene is determined with a precision of it 2,01 gramme. For about

5 to 10 minutes, the CVS system is operated as in a normal exhaust emission
test, while (O or propane is injected into the system. The quantity of
pure gac involved is determinel by means of differential weighing. The

gas accunulated in thie bag is then analysel by means of the equipment
normally used for exhauct (as analysis. The resulte are then compared to

the concentration Tigures romputed praviously.



1.
1.1.

l.2.

Annex III
Appendix 8
page 1
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CALCULATION OF THE MASS EMISSIONS OF POLLUTANTS

The mags emissions of pollutants are calculated by means of the following

equations

M=V . X Q xkyx 0 ox 107 (1)

wheres ) ,

M, =lMass emission of the pollutant i in o/ test. ‘

Vﬁixz Volume of the diluted exhaust gac exprcssed in l/test and corrected
to standard conditions (273.2 K and 101.33 kPa).

Qi = Density of the pollutant i in g/l at normal temperature and
pressure (273,2 K and 101.33 kPa).

=
]

= Humidity correction factor used for the calculation of the mass

H
emissions of oxides of nitrogen., There is no huriidity correction
for HC and CO. '
Ci = Concentration of the pollutant i in the diluted cxhaust gas

expressed in ppm and corrcected by the amount of the pollutant i
contained in the dilution air.
VOLUME DETERMINATION
Calculation of the volume when a variable dilution device with constant
flow control by orifice or venturi is used. Record continuously the
parameters showing the volumetric flow, and calculate the total volume for
the duration of the test.
Calculation of volume when a positive displacement pump is used.
The volume of diluted exhaust gas in systems comprising a positive
displacemept punp is calculated with the following formulas
V= VO x N
where!
v

]

Volume of the diluted exhaust gas expressed in 1/test

(prior to correction). '

V= Volume of gas delivered by the positive displacement pump on testing
conditions, in 1/rev.

N

!

Number of revolutions per test.

yu
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Correction of the dilutod exhaust pas volume to standard conditions.

The diluted exhaust gas volume 1o corrected by means of the following

formulas
Pb - Pl
Vg = VXK X 7 (2)
P
in which:
L 203.2K _
Ky 101355 Fa 2.6961(1{.1&& 1). ,(3)

where!

Py = Ba;ometric pressure in the test room in kPa.

P1 = Vacuum at the inlet to the positive displacement pump in kPa
relative to tho ambient barometric pressure,

T, = Avoragoe tompor&turn of the diluted oxhaust cas entering the

P
positive displacement pump during the test (K).

CALCULATION OF THE CORRECTED CONCENTRATION OF POLLUTANTS IN THE
SAMPLING BAG

¢, = C, - C, (1- -—%ﬁ--) (4)

where:

Ci = Concentration of the pollutant i in the diluted exhaust gas,
expressed in ppm and corrected by the amount of i contalned in .the
dilution air. ‘ ’ .

C_ = Meusured concentration of pollutant i in the diluted exhaust‘gaa,
expressed in ppm.

C. = Measured concentration of pollutant i in the air uwsed for
dilution, exprossed in ppm. ‘

DF = Dilution factor
The dilution factor is calculated as follows:

13.4 (5)

PP = 4
+ cco)lo

c + (c

002 Hc

In this equationt
Concentration of 002 in the diluted exhaust gas contained in

Q
il

002 the sampling bag, expressed in per cent volume,
e = Concentration of HC in the diluted exhaust gas contained in
the sumpling bag, expressed in ppm carbon equivalent.
o0 = Concentration of CO in the diluted exhaust gas contained

in the sampling bag, expressed in ppm.
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3. PETERMINATION OF THE NO MHMIDITY CORMECTINN FACTOR

In oxder to correst the influence of humiuity on tie regults of
oxides of nitrozen, the following caleulationg are applicd:

‘- 1 (6)
H 1 -0,0329 (O = 10.71)

in whichs

Go2il = 1 x D
" = Yol X NI ()

wheres

H = Absolute nmdiiily exprosoct in cramnes of wator per kg oof dry adr

R =Relative hunidity of the ambient alr expressed in per cent

1

d
H

= Satwration vapour pregsure at ambient temporature expressed in kPa

3
H

= Atmospheric pregsure in the roomw, oxpressel in kPa
Ao EX.MPLE
4.1 Data
44141, Ambient conditiono
fmbient temperaturcs 23°C = 296,2 K
Barometric pressures PB = 101.3% kPa
Relative humiditys Ra = 60 por cent

] rey - Y LY T . I P A Ao LN - A
; pre L : . of K, )2
Saturation apour presgurecs P, = 3,20 kPa of h) at 23°C

i
44,2, Volume measurcd an! reluced to Standar’ conditions (paragraph 1)
e
V= 51,961 n”
4ale3s Analyser readinge
U [ otvem g ‘
‘ Diluted cxhaust cample| Dilution air sample;
i 4
Cs ﬁ/‘ 92 prm E 50 pyu !
GO l A0 ppm ’ 0 ppn }
HOx s {0 ppm f O ppm ;
008 | 1. Vol. per . 0,03 Vol. per |
; | cent cont .
e — -

_"f/ in ppm carbon cquivalent,
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Aele Calculation
d.2.1. Tumidity vorrertion factor (W) (sew formulae (6))

6,211 X Uy x Py

W= T - P. x K x 10~
B d a

6.211 x 60 x 3.2
101.33 - (3.2 x 0.60)

Iy = .

1 - 0.C329 x (H = 10,71) -
kH=

1
1 ~ 0.0329 x (11.9959 - 10.71)

kH- = 1.0442

4.2.2, Dilution faotor (D¥) (ece formula (5))
. 13.4
DF =
-4

+ (cHC + °co) 10

HE e

°coz
IF = —ddes
1.6 + (92 + 4 70) 1074
DF = 8,091
4.2.3, Calculation of the rorrectod concentration of pollutantn in the

pampling bagt
HC, mnss emissions (sce formulae (4) and (1))

wC - -
¢, =cC ~¢, (1 - )

1
C,=92-3 (1 -~ 5o )
Ci =2 89,371

Moo = Co * Voix X Yo
= 0.619

MHC = 89,371 x 51961 x 0,619 x 10-6

e
M = 288 2%
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€O, mass emiesions (sece formula (1),

?
To0 = Coo * Vpux * Qo

QCO = ], 25

Moo = 470 x 51961 x 1.25 x 10~5

Moo = 30.5 oo~

NOx, mass emigssions (see formula {I))
MﬁOx = CNOX * Vmix * QNOX % kﬂ

Uox = 249

. A
Myoy = 70 % 51961 x 2,05 x 1.0.42 x 10 ’

7o =
MNOX = T.79 teot

HC Measurements with Diesel Engines

To calculate HC-maso emissiong for Diesel engines the average

HC—concentration is calculated as follows:

ftz
c-dt
t1 HC

€ e 7)

where:

2
!xc"c . dt = integral of the recording of the heated FID over
1 the tost ($2 -~ t1)

c = concentration of HC measured in the dilutéd exhaust in
ppm of Cl'

Ce is substituted directly for C., in 511 relevant equations.

Hc

../--



Al

Aodlele

44442,
fede2.10

Annex III
Appendix 8
page 6
Ixanple of a Calculation
Lata
fmbient conditions
Ambient temperature 2 23°C = 296.2K
Barometric pressure : PB == 101,33 kPa |
Relative humidity ' : Ha = 60 pur cent
Saturation vapour pressure H P(1 = 7,20 kPa
of HZO at 23°C
Positive Displacement Pump (FDP)
Pump Volume 1oV, = 2.439 litres/rev
(from calibration data)
Vacuum : Pi = 2.80 kPa
Gan temperature ¢ T, = 51°C = 324,2K

Number of pump revolutions ¢ n = 26,000
Analyser recadings

diluted exhaust sample dilution air sample
HC ¢ 92 ppm 3.0 ppo.
co 3 470 ppm O  ppm
NOx H 70 ppm 0 pm

002 ¢ 1.6 Vol. per cent 0,03 Vol, per cent
Calculation
Gas Volume (cf. (2) )e

P, - P

Vmix = K1 x V° X n

98.53

Vigx = 206961 x 2.439 x 26,000 x ——gmmr-

mix

Vhix = 51960,89

N.B., For CFV and similar CVS systeme the volume may be
read directly from the instrumentation. '
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6.211 x R_x Pd
Py - (P, x 35¢)

6,211 x 60 x 3.2
101, 33 - ( o X

H=

H o= 0.60)

H = 11.99589

1
ky = 1776.0529 % (I = 10.71)

- 1
kg = 17770.0325 x (11,9959 - 10.71)

Ky = 1.0442

Av4e2.3., Dilution factor (D¥) (see formula No.5)

4—.4-2-4.

IF o 13,/ |

c002 + (cHC + Cgn) 1077

DF = 12:4 ;
1.6 + (92.0 + 4 70 ) 1077
DF = 8,091

Calcu rtion of the corrected ¢« oncentration

of pollutants in the sampling bag
HC, mass emissions (see formulae No.4 anl No,1)

0y =0y =0, (1-5H)

@
1l

92.0 = 3 (Jm —t )

@
it

89,372
Moo = e * Viiy * o
= 0,619
M, = 89.372 x 51961 x 0,619 x 1070

= 2,87 g/test HC

2

44
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Annex IV

Annex 1V

TYPE 1T TEST

(Carbon monoxide emission test at idling speed)
INTRCDUCTION
This anncx describes tlic procedure for the type IT test defined in
item 5.2.1.2. of Annex I.
CONDITIONS OF IIASURCMENT
The fuecl shall be the reference fuel whose specifications are given
in annex VI.
The type II test shall be carried out immediately after the fourth
operating cycle of the type I test, with the engine at idling speed,
the cold~-start device not being used. Immediatcly before each
measurement of the carbon-monoxide content, a typce I test operating

eycle as described in annex III, item 2.1., shall be carried out.

In the case of vehicles with manually-operated or semi-automatic-shift
gear-boxes the test shall be carried oul with the gear lever in the .
‘neutral’ pocition and with the clutch engaged.

In the case of vehicles with automatic-shift gear-boxes the test shall
be carried out with the gear selector in either the ‘neutral” or.the.

‘parking’' position.

Components for adjusting the idling speed

Definition

For the purposcs of thisDirective, ‘components for adjusting the
idling speed' means controls for changing the idling conditions of the
engine vhich may be easily operated by a mechanic using only the tools
described in item 2.5.1.1.. In particular, devices for

calibrating fuel and air flous are not considered as adjustment
components if their setting requires the removal of the set-stops,

an operation which cannot normally be performed except by a professional
mechanic.

Tools which may be used to control components for adjusting the idling
speed: screw drivers (ordinary or cross-headed), spanners (ring,

open-end or adjustable), pliers, Allen wrenches.
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