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EXPLANATORY MEMORANDUN

I. GENERAL

This proposal for a Directive falls within the context of the Commnity
type-approval procedure for wheeled agricultural or forestry tractors
which was the subject of Council Direotive 74/150/BEC of 4 March 1974 (1).

This proposal concerns the approximation of the laws of the Member States
relating to the measures to be taken against the emission of pollutants from
compression~ignition engines (diesel engines) for use in such tractors.
Such measures have proved necessary beaause these tractors represent an

+ inereasing proportion of road traffic in rural areas of the Community.
As a rule, there is no appreciable difference betwecn the niode of opera-
tion of diesel engines in tractors used on the roads and that of commercial
vehicles fitted with the same type of engine. Consequently; as far as the
emission of pollutants is concerned, the Commission considers it advisable
in principle that tractor engines be made subject to the tests and limitations
already applicable to motor vehicles under Council Directive 72/306/EEC of
2 August 1972 (2). Such a measure would have the advantage of ensuring fair
treatment for all diesel~engined vehicles travelling on the roads and of
simplifying the task of the authorities responsible for the type-approval

and inspection of these vehicles.

II. COIMUNTS ON THE PROPOSED DIRECTIVE

This proposed Directive is limited in scope to wheeled agricultural or
forestry tractors which have a maximum design speed of between 6 and 25 km/h
(Article 1).

. | ' o /e

(1) 0,3, N° L 84, 28 March 1974, p. 10.
(2) 0.J. N° L 190, 20 August 1972.



collsvs
Text Box


The purpose of Article 2 is to integrate into the EEC type-approval
procedure the requirements releting to the emission of pollutants
from diesel engines used in these tractors.

Since certain Member States have no national type~approval proéedure~at

- present, it is neocessary to lgydown provisions for ensuring the use in those
States of vehicles complying wifh the requirements of the Directive

(4rticle 3) (*). "

In the svent of modifications to the prototype, the lember State conducting
the type-approval must be in a position to assess whether new tests are
necessary (Article 4).

Aftiéle 5 1ay$\down the ﬁrqcedure for the adaptation to technioa;_progress
_ 6f}€he ﬁrovisions of the annexes (see»also Article 13 of géuncil Directive
* 74/150/EEC of 4 March 1974 on the type-approval of wheeled sgricultural or
forestry trasctors). | |

' Artlcle 6 lays down two time»limits. Before the expiry of the first,

' Hember States are requxred to adopt énd publlsh the measures necessaxy to
comply wlth the Directive. The sacondhﬁimg-limlt fixes. the da&e on which
all Member States mst. simultaneously apply the common rules (Article 6.§1).

Lastly, the Commission must be given reason#hle notice of aﬁy draft
provisions formulated by the Member States in the field covered by the
Directive; this will enable the Commission to put forward any observations
on the draft concerned (Article 6 § 2)

of .

(*) oJ N° L 73, 27 March 1972 ¢ "Documents concerning the accession to
the BEuropean Communities of the Kingdom of Denmark, Ireland and the
United Kingdom of Great Britain and Northern Ireland"”. Act oconcerning
the Conditions of Accession and the Adgustments to the Treaties.~
Annex I, Title X. -
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The technical annexes set out the neoessary definitione, the procedure for
applying for EEC type—approval, the test specifications and descriptions
and the limits to be observed in respect of the opacity of the smoke

emitted during the test under steady-state operating conditigps.,‘

Desirous of taking into aoccount the specific differences peculiar to the
operation of tractor diesel engines in road traffic conditions, the
Commission, in agreement with the experts of the Working Party on Tractors
and Agricultural lachinery, considers it advisable to make a number of
changes in the above mentioned test with respect to the test prescribed in
the Directive on motor vehicles (72/306/EEC). Accordingly, the test is
required to be carried out at 80% of the maximum engine load in the case
of tractors, instead of under full load as in that of motor vehicles.
Furthermore, the lower limit of the range of speeds to be employed must

- be the speed at which the engine develops its maximum torque in the case
of tractors, instead of 45% of the engine speed corresponding to.maximum
power as in the case of motor vehicles. ..: - .. ;. '

CONSULTATION OF THE EUROPEAN PARLIAIENT AND THE ECONOMIC AND SOCIAL COMIITTER

In accordance with the provisions of “Article ™00 (§ 2) of the EEC Treé,ty,
the Opinione of ‘these #wo bodies must be sought; ' ‘

e A i > AP -, A 2 1% e I
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COUNCIL

s S 'Council Directive

“on the approximation- of the laws of the Member-States relating to the

measures. to be.taken against the emission of pollutants from diesel engines
for use in tractors

'THE COUNCIL OF THE EUROFEAN COMUNITIES,

Having regard to the Treaty éstablishing the European Economlc Community.
and in part1cu1ar Artlcle 1007 thereof .

Having‘regard to the proposal. from tlie Commission;
ﬁaving regard t6 the Opinion of the Europeaﬁ Parliamént;
Havihg regard to the Opinion of the Economic and Social Committee:

Whereas the technical requirements which tractors must satisfy §n mecordsnce

with national lawe relate, inter alia, to the emission of pcllutwts fron
diesel enginems for ume in $rectors;

Whereas these requirements differ from one Member State to another; whereas
it is therefore necessary that all the Member States adopt the same require~
mentsyeither in addition to or in place of their existing rules, in order
1o sllow the EEC type spproval procedure whiech was the subjeot

of Counci} Direotive No 74/Y50/CEE of 4 March 1974 on the approximation
of the laws of the Member States relating to the type approval of agricultu—

ral tractors and machinery (1) to be applied in respect of each type of
tractors;

Whereas the approximation of national laws relating to tractors entails
reciprocal recognition by Member States of the teste . carried out by each

of them on the basis of common requirements; whereas, in order to work properly
such a systan involves the application of these requirements by all Mazbes
States with effect from the same date,

000/000

L e

(1) 0uJe n° L 84 of 28/3/1974, p. 10


collsvs
Text Box


HAS ADOPTED THIS DIRECTIVE :

Article 1
1. "Arricultural or forestry tractor® means any motor vehicle fitted with
wheels or caterpillar tracks,.  having at least two axles, the main function

of which lies in its tractive power and which is specially designed to tow,
push, carry or power certain’tools, machinery or trailers intended for agric—
ultural or forestry use. ‘It may Be equipped to carry a load and passengers.

24 This Directive shall apply only to tractors defined in the preceding
paragraph which are fitted with pneumatic tyres and which have two axles and
a maximum design speed between 6 and 25 kilometres per hour.

Article 2

No liember State may refuse to grant EEC typeeapprovil oe national
typawapproval of a tractor oa tho around that pollutants are emitted dy the -

dtesel engine trhioh drives the traotor if the tracted satinﬁea the requiremants

laid down in Asnexes I, II, III, IV and: VI.

v sArticle 3

No Member State may refuse’ the registration or may prohtbit, the salé,
entry inte service or use of sy treotor on the ground that pollutants are -
dmitted By the Fidsel cngine which drives the tractor if the iraotor satisfies
the requiremente laid dow im.AvmexesI; II, IIT, IV and VI,

Article

The Member State which has granted type approval shall take the neces~
sary measures to ensure that it is informed of any modification of a part or
characteristic referred to in item 2.2 of Annex I. The competent authorities
of that State shall determine whethsr fresh tests should be carried out
on the modified tractor and a fresh report drawn up. Where sueh tests reveal s
failure to comply with the requivements of thiz Directive, the nodification
ghall not be approved.

oo/oc

b T AR s s 2y e
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o,

Article 5

The amendments necessary to adap't the provisious of Ammexes I %e X
ot his Direot:lve to take acoount of technioal progress shall be adopted in
accordanoe with the procedure laid down in Artxcle 13 of cuungil Pireotive No

74/150/EEC of 4 ua.m 1875,

Article 6

1. Hember States shall adopt end mbnsh by 1 Qotobar 1977 the
provisions necessary to comply with this Directive and shall Pewthwith.
inform the Commission thereof.

.

. They shall :ppl.enm thpac pewuiom ith effeot i'rom 1 Apﬁl 1978. o

24 After notifiontion of this Direotiwe, -Member Stetes shall take steps -
¢o inforh ths Coumission, in suffisiont time for 1t to mike ocements, of any
dreft lawm, regulations or afdministrutiew. nyovisions which thay dintemd.to - -
2dovt if the field covated by this Directive.

R D
R

Acticle T

o -

This Directive is addressed to the Member States.
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(1.)
2e

(2414)
242
2430
244+
2454
3e
3.10
3424

3e2.1e

362020

- ANNEX i (1)

DEFINTTIONS, APPLICATION FOR EEC TYPE APPROVAL, SYMBOL OF THE
CORRECTED ABSORPTION COEFFICIENT, SPECIFICATIONS AND TESTS AND
CONFORMITY OF PRODUGTION

DEFINITIONS ,
For the purposes of this Directive :

tractor type as regards the limitation of the emission of poliuxénis '

from the engine! means tractors which do not differ in such essential
respects ag the tractor and engine characteristics defined in Annex II;

" Diesel- englne' means on engine whlch wor’s on the compres51on~1gn1tion
: pr1n01ple-

.'Cold»start device'! means a device which by its operation temporarily

. increases the amount of fuel supplied to the engine and is intended

to facilitate the starting of the eng1ne,
'Opacimeter® means an instrument for continuous measurement of the
absorption coefficients of the lizht by the exhaust gases emitted
by traotors. : .

APPLICATION FOR EEC TYPE APPROVAL

The opplication for approval must be submitted by the tractor manu~
facturer or by his duly accredited representatives.

It must be accompanied by the undermentloned docunents in trlpllcate
and the follow1ng partlcul“rs :

a descrlptmon of the englne type including all the partlculars
referred to in Amex 1I; . .

drawings of the combustion chamber and of the upper face .of the piston.

'J;/..

(1) The subdivigion into points of the Annexes to, this Dlrectlve i¥ the same

as

that of the Council Directive 72/306/EEC of the 2 fugust 1972 on the

approximation of laws of the Member states relating to the measures to be
taken ageinst the emission of pollutants from diesel engines for use in
vehicles (CeJe n° L 190 of 20/8/1972).



Je3e

3bis

4e
(4e14)
(4424)

An engine and the equipment prescribed in Amnex II to the Regulation
for fitting to the tractor to be approved shall be submitted to the
technical service conducting the approval tests defined in item 5.
However, if the manufacturer so requests and the technical service
conducting the approval tests agrees, a iest may be carried out on
a traotor representatlve.of the tractor type to ‘be approvéd.

EEC TYPE APPROVAL

A certificate conforming to that shown in Ammex X shall be attached
to the EEC type approval certificate.

STMBOL OF THE CORRECTED ABSORPTIQN COEFFICIENT

(4+30):

"4t

45
4.6.

5¢ .
S5ele

- Hele .
5e201.

5.20?&

To every tractor conforming to a tractor iype approved under this
Regulation there shall be affixed, congpicuously and in a readily
acoessible place specified in the Annex to the type approvai certfffL
cate shown in Annex X, a symbol being a rectangle surrounding’ a
figure expressing in m 1 the corrected absorption coefficient, obtained,
at the time of approval, during the test under free acceleration, ‘i’
determined at the time of approval by the method described in item
3e2¢ of Ammex IV,

The symbol must be clearly legible and indelible.
Amnex IX gives an example of the symbole.

., SPECIFICATIONS AND TESTS
General C

The components liable to affect the emission of pollutasits, ghall be
so designed, constructed and assembled as to enable the tractor in
normal use, despite the vibration to which it may be subaected, to
comply with the provisions of this Dlredtive. L

Specifications concerning cold~start devices o .
The cold-start device shall be so0 designed and constructed that it
.. cannot be brought into or kept in action when the engine is rumming

normallye.

The provisions of item 5.2.,1« above shall not apply- if-at.least .one,
“of the following conditions is met :.

l./'.
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Annex I, page 3

H5e2e2el.The light absorption coefficient of the goses emitted by the engine

at steady speeds when measured by the method described in Annex III
with the cold-start device operating is within the limits prescribed
in Annex VI,

5e242e2:Keeping the cold-—start device in operation causes the engine to stop

503
5-3010

593.2.

53630

5.40 .

(64)

within a reasonable time.
Specifications concerning the emission of pollutants

The emission of pollutants by the tractor type submitted for approval
shall be measured by the two methods described in Annexes III and IV,
reloating respectively to tests at steady speeds and to tests under
free acceleration (1). ,

The emission of pollutants, as measured by the method described in
Annex III, shall not exceed the limits prescribed in Annex VI.

In the case of engines with an exhaust~driven supercharger the absorption
coefficient measured under free acceleration shall not exceed the

limit prescribed in Annex VI for the nominal flow value corregponding

to the maximum absorption coefficient measured durlng the tests at

steady speeds, plus 0,5 m—l,

Equivalent measuring instruments shall %ve alloweds If an instrument .

other than those described in Amnnex VII is used, proof of its equi-
valence for the engine considered shall be required.

00/’..

(1) A test under free acceleration shall be carried out, especially in order
to provide o reference fizure for administrations which use this method
to check vehicles in usc.
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Te3sle

Amnmex I, page 4

CONFORMITY OF PRODUCTION. o S

Every tractor in the series mugt conform, with regard to components
affecting the emission of polluxants by the engine, to’'the tractor
type approved.

A}

As a general rule conformity of the tractor with the approved type
as regards the emission of pollutants from diesel motors shall be
verified on the basis of the description given in the Annex to ‘he
EEC approval certificate shown in Annex X. In addition

~‘Where a check is carried out on a vehicle taken from the series, the
_tests shall be carried out as follows :

Te3eleleA tractor which has not been run in shall be subjected to the test

under free acceleration described in Annex IV. The vehicle shall be
.deemed to conform to the approved type if the absorption coefficient
determined does not exceed by more than 0 5 m---l the flgure shown in
the approval mark,

Telale24If the figure determined in thé test referred to in item Te3dele above

(8.)
(9¢)

exceeds by more than 0,5 m-! the figure shown in the approval mark,

a tractor of the type considered or:-its engine. shall be subjected to
the test at' steady speeds over the full—lqad curve, as described in
Ammex III. The emissioan levels shall not exceed the limits prescribed
in Annex VI,

- st ww ww m-
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ANNEX 11

ESsmIAL CHAPACTERISTICo oF ‘I‘HE mm AND THE ENGINE AND
mommzw 'cm«cmmr' THE CONDUCT OF TISTS (1)

1, Descrlptlon of englne

lele Make $ 500 00008000E00000000000000000000000000000 00000000 RB YO0 IO
le2e Type ‘o.n‘oo.q;o:OQQQo:t:cqocq..a.coococo;nnoooinﬁco-;cco-ooco;o;ooo
1033 CYClG four~stroke/twowstroke (2) oo000‘000-0000.oo-oooooo.oo.:oc.o:
1.4, Bore oo'ooco.oo.;;;;aqooéco‘o mm

105; Stroke oooo.o-oc-;.o;c'o;;ooo %ﬂ

1.6:4 Number of cyllnders ....o.o;x.-.;..-.....................‘......;.--
1eTe  Cylinder capacity seesecesses omd -
1.8% Cbmpr6881on ratlo (3) oooococ.uaoo-&o.ooooo;o-ooooootcoocaoplo.o{.oo
1.99 System Of cooling oooo.oooooooo-‘o-ooooouoooo.--oooooonocoo.'oco-00o

1.10. ‘Supercharger uﬂth/w1thout (2) descrlptlon of the svstem cessessanses

LY woe ok

..l."...l..'..CC...Q.0.0..........O.l.'0.‘..Qi'.‘..."...'.’.‘.‘..‘Q ,

1.11. 'Aiifﬁilter : dfawings, or makes and_types sessrcevsesnnsssssencsqsos

2 Additional ‘anti-smoke devices-(if any, and if not covered by another
heading) -

Descriptioanndﬂ@iagTa@s 0PSRN EEOP0CEIRARICININRAIOGIIIOERSbRN"

w S

3¢ .. Air intake and -fuel feed —_— Y

3ele. Description.andidiagrams-6f~air intakdd and their accessories
(heating device, intake silemcer, etc.)

(A XX RN AR N RN R AR AR AR AR ZRARRS SN RS R AN R AR R AT AR A2 T

3e2e Tuel feed
3.2o1 TFeed punp

+e

) Pressure (3).20;;0;000;001 or characteristic diagram (3) »esessonner

A XA R AR AN A A R A R R X R AN R R N R R R R RN R R A R R R R YRR R RN AR RN AR R R AN XX

362220 Injéctor ooo.ocotoo;ooooobouo.oooocaovoocuoonao.-o.-o.ouoa-oao.oo.oc

3.2-2;1.Pump e e

302.2:"]‘..1" M&k’.e(S) (EXAZ A AR RN R AR AR AR AR NN AR RSN SRR RN R A A XA A RN A ¥

3020 2.1.2. Type(s) 0oooooocchoonooouwcot-onoocoaocooooo-oooootov.onoocoaouo\

362241430 Dellveny veseen mm3 per stroke at pump speed of sevees rpm (3) at

.full .injection; or characteristic diagram {2) (3) eesvessccvscsscs
Mention the method used : On engine/on pump-test “berch (2)

ATy ST

(1) In the case of non-conventional engines and systems, particulars equlvalent

to those referred to below shall be supplied by the manufacturers.
(23 Strike out what does not apply.
(3) Specify the tolerance.

W
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3e2e2elede Injection advanoe I am
30242414441 Injegfion:advapcéfcgrve ’gooy’ooﬁQ’?omictooo?qootncqoooo.oooooo
3e2¢201e4e20 Timing o';oo'Qb-o.ocoooog6;y¢;;Qo;biécQoﬁgoooooooooo;o-oqooo;r;
36242624 Injection piping

302.20261. --Langth o.6booo.oboooo’?it'qggrff!f.o?t,oftoft’pﬁ!.OQ.ooooooooop
3e24232024- - Inmernal-diamefer~...g;.,...,...-,;..,.,.g...-.?.;b.......c...o
3.252.3.,..~fxnjector(s) 'oooovooobiiopm;§%6ooooo;Ofo.-oto;c;énooéoo.;Ggoooo

3020203910 Make(s) ooo..ogo.oqaooonqoooooopoooncocnoooo%.coéooooooco'ooo00
. ) -

3.2.203020 Type(s) ooooo-oooo-oquoQQcoooooo-ooctcoaoooooaoooocvoﬁcvocaooc

3%262.333.‘ - Btarting- pressure -o-booocob.oioooooc oars (2)

or characteristic dlavram (1) (2) ..ob.oo..ooooootcoocooocooaoo

‘3e2e2e40 - Governor

Je2e24441e "Make(S)’ncbiooaiioiqqoxaooqgioodéifoooooboooooocooooooooqoom-tm

3e2é2ehe24: Type(s) oooooopodooo;ofooqoooipoooogooqoootg.o.cooooooho;o;QCOJ
3424244 43¢ -+ Speed at which qui~off starts under load : ...ﬁ.......;..... rpm
'3&26204i4m ~Maximam noeload. speed 3 90690.0.‘0QQQ.OQCOQQQOtetotoooooooo rpm

302020405c‘ Idllng speed : o0.000-,:.000000-ooooooc.ooooo;oo'oooootoooo rpm
Je3e " Cold-start system

‘33331?‘;‘r._ Make(s) 00000000.0.’OQ,C0000,000..0QOO...QO.Q'.O.!QQ0000'0.0000

' . L]

303420 TWpe(s) ............g.............,-...........................
3e3e3e Descrlptlon ........?-,o..,..o-...o..........,.f.@....-.....o.o
46 Valve t;mlng ) . ‘ .
* 4 oTe Maximum 1ift oﬁ.qplyes andianvles of Openlng and clos;ng in
relation to dead centres .oo..-...................-..'........-
4424 Reference and/or setting ranges (1) cvesrssscacessssonrsssecnes
5- h Ezdlaust device i
5-1. Descr:.pt:.on and diagrms"..u.ouu....n.....o..*uu.......uo
5.2, Medn Lack-preéssure at Meximul POWET.: eseacseereresrssopsqueess
Pascul (Pa)
6o - Trensnission Y
“6ets -Moment of :inertia of - enging flywhesl ..........s..«.;.-;.;.,...

t .o,

.- v <

' 6.2.4 Addltional moment of inertia with no geer engaged ....;...a..{

...0..0.0"‘0‘.l..l...‘.‘...'...’.....‘.0...0‘.......CQO’..O..'...

oc/oc

1

2 ; Str;ke out what does not apply.
Speciﬁy the tolerance.

LT
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Tele2e

8.

Sele
8424
Be3e

8.3;1.

843424

\7

Ammex II, page 3

Additional information on test conditions

Lubricont used -oo'oooobooc;on.o..oot.o.ooooc.o.tooo.oo.'cv.oﬁoQQQt
Make OQOCCQOOIQCOQOQOOOOOl...to.0.6‘0&900!..0000.!0;00.000.\‘.\'00(_0
Type [ XX XL AR NR NSRS FR R RN AN S NASNRRSPERRRIRR RN RN NRANZA N AR XY R J
(State percentage of oil in mixture if lubricant and fuel mixed)
Ingine performances

Jdling Speed essesnsssscccessoscssssscsscsss IDI (2)

Engine speed at maximum POWET eesssssesseses PO (2)

Power at the six points of measurement referred to in item 2,14 of
Annex III ’

Povier of the engine measured on the test bench : indicate the standard
followed (BSI - CUNA ~ DIN - GOST -- IGM - ISO — SAE, etc.) (1)

Power measured on the wheels of the wvehicle

e

Engine speed (n)
rpm

Meagured power
K

1le
2e

4e
5e
6.

SO0 G OO VEIDINOVRRGILSE
SV ONBSOGIRINOIRDOIRNRGESIOPOS
(A A X XS ER A RSN RN R 2

Q0P PHOBOTEPINISOOLS

2092035860000 08 08020080

 JAAS R AR RS RS 22 R R XR &

PR
[ EAREEEAEE XSRS A g Q)

[ XXX AT RRER NN RS 2 RN 2 J

[ZXZXFISS NSRS NEE SR RN Y )

SOSLPGPBOBOPSSSRRCSSIIN

S0CO0CILTBBRSEIIERLRINY

(FZER X222 XN AR AN 2

§

1
2

)

Strike out what does not apply.

Specify the tolerance


collsvs
Text Box


ANNEX IIT
| TEST AT STEADY SPEEDS
1. - INRRODUCTICN,.

lele * 7 THi% ‘Anne¥ dedorilve¥ the mothod: of deternining emissions of pollutants
Roes a>t d1i‘fe.rent stead.f sneeds at 80 per cent of the maac:.nrum loads

4
RS .

le24 ’I'he test ma,/ be carried out either on an engine or on a tra.c‘bor.
2e MEASUREMENT PRTNCTPLE : S -

2ele The opacity of the exhaust zases produced by the engine shall be mea~
sured with the engine nmmnn' under 80 per cent of the maximum load
" ‘and ot steady speed. Six measurements shall be made at engine speeds
spaced out unifornly hetween that corresponding to maximum power and
~ the higher of the following two engine speeds :

- = enginespeed corresponding to maximum torque; and .
- 1000 rpm, S

The -extreme points of measurement sholl be situated at the l:.mits of
the interval defined above.

292w "~'In the case of .diesel -engines which apre fijted with an air supercharger
.. which.can be engaged at will, and in which engines the en‘cry into
operatlon of the air superchar”er automatlcally brings about an increcse
in thé quahtity of friel: injectedj~the mecsurements shall be made both
with and without the, supergharger workinge

For oach’ engitie speed, the: resul’b of- the measurement shall be the
- higher of the.two figures obtzined,..

30 UHEST CONDITIONS
Jele Tractor or engine

3elels The engine or the tractor shall be suhmitted in good mechanical
condition. The engine shall have been run in.

3Jele2s. The engine shall be tested with the equipment deseribed in Annex II.

3ele3e The settings of the engine shall be those described by the manufac--
turer and by Amnex Il

3ele4e The exhoust device shall not have any orifice through which the gases
emitted by the engine might be dilutede

3eleHe The engine shall be in the normal working condition prescribed by the

manufacturers In pariicular, the cooling water and the oil shall each
be ot the normal temperature indicated by the manufacturere

e/ a0
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3e2e

e3¢
Je3els

3e3e2e

3e4e

4e
4olo

o2+

Annex III, page 2

Fuel ‘

The fuel shall be the reference fuel whosc specifications are given in
Annex Ve

Test laboratory

The absolute temperature T of the laboratory, expressed in Kelvin, and
the atmospheric pressure H, expressed in torr, shcll be measured, and
the factor F shall be determined by the formula

P (1R2)%% 2 (Z5 )™

For a test to be recognized as valid, the factor F shall be such
that 0,98 £ F £ 1,02,

Sampling and measuring apparatus

The light--absorption coefficient of the exhaust zases chall be measured
with an opacimeter satisfying the conditions laid down in Annex VII
and installed in conformity with innex VIII,.

LIMIT VALUES

For each of the six engine speeds at which the absorption coefficient
is measured pursuant to paragraph 2.,l. above, the nominal ges flow G,
expressed in litres per second, shall be calculated by means of the
following formulae :

. Vn
- 1 =
for two-stroke engines G %6)
-~ for four-stroke engines G = s
> 120
where 3

V is the cylinder capacity of the engine expressed in litres; and

n is the engine speed in revolutions per minute.

For each engine speed the absorption coefficient of the exhoust gasecs
shall not exceed the limit value given in the table in Annex VIe. Where
the value of the nominal flow is not one of those given in that table,
the limit value applicable shall be obtained by interpolation on the
principle of proportional parige.’

12
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ANNEX IV
TEST UNDER FREE ACCELERATION

TEST CONDITIONS ,
The test shall be carried out on the tractor or engine vhich hasg
undergone the test at steady speeds described in Amnex IIl.

If the engine is tested on a bench the test shall be carried out as
soon as possible after the test for measurement of opacity at steady
speedss In particular, the cooling water and the oil shall be at the
normal temperatures indicated by the manufacturer,

If the test is carried out on a stationary tractor, the engine shall
first be brought to normal operating condition by a road run, The
test shall be carried out as soon as possible after completion of
the road run.

The combustion chamber shall not have been cooled or fouled by a
prolonged period of idling preceding the teste

The test conditions described in Amnex III, items 3¢ls, 3e2¢ and 3e3e,
shall applye.

The conditions described in Annex 11T, item 3e4., w1th regard to the
sampling and measuring apporatus shall applys

TEST METHODS

If the test is a bench test, the cnzine shall be disconnected from
the brake, the latter being replaced either by the rotating parts
driven when no gear is engaged or by an inertia substanticlly equi-
valent o that of the rotating partse

If the test is carried out on a tractor, the gear--change control shall
be set in the noutral position and the engine in geor,

With the engine idling, the accelerator control shall be operated
quickly, but not violently, so as 1o obtain maximum delivery from the
injection pumpe This position shall be maintained until maximum engine
sneed is reached and the governor comes into actiones As soon as this
speed is reached the accelerator shall be released until the engine-
resunes its idling speed and the opacimeter reverts to the correspond-
ing conditions. :

The operation described in item 2.3, above shall be repeated not less
than six times in order to clear the exhaust system and to allow for
any necessary adjustment of the apparatuse The maximum opacity values
read at each successive acceleration shall be noted until stabilized
valucs are obtaineds No accound. shall be taken of the values read while
the engine is idling after each acosleratione The values read shall be
regarded as stabilized when four consecutive readings are situated
within a band width of 0,25 m=l and do not form a decreasing sequences
The absorption coefficient to be recorded shall be the arithmetic
mean of these four valuese .

vo/es
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Engines fitted with an air supercharger shall be subject, where
appropriate, to the following special requirements : ‘

In the case of engines with an air supercharger which is coupled with
or driven mechanically by the engine and is capable of being disengaged,
two complete measurement cycles with preliminary accelerations shall

be carried out, the air supercharger being engoged in one case and
disengaged in the other. The measurement result recorded. shall be

the higher of the two results obtained;

In the case of engines with an air supercharger which can be cut out
by means of a driver-operated bypass, the test shall be carried out
with and without the bypasss The measurement result recorded shall
be the higher of the results obitained.

DYTERMINATION OF THE CORRECTED VALUE OF THE ABSORPTION COEFFICIENT
Notation
Xﬁ = value of the absorption coefficient under free acceleration

meagured as described in item Z2.4. of this Annex;

XL = corrected value of the absorption coefficient under free
accelerations

SM = value of the absorption coefficient measured at steady speed
(innex ITI, item 24ls) which is closest to the prescribed limit
value corresponding to the same nominal flow;

S; = value of the absorption coefficient (fnnex III, item 4.24) for
the nominal flow corresponding to the point of measurement which
gave the value SM;

L = effective length of the light path in the opacimeters

When the absorption coefficients are expressed in m—l and the cffective
length of the light path in metres, the corrected value X, is given
by the smaller of the following two expressions :

S

T
<t L4
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ANNEX V

SPECIFICATIONS OF REFERENCE FUEL PRESCRIBED FOR APPROVAL TESTS AND

TO VERIFY CONFORMITY OF PRODUCTION

Limits and units

Method

Density 15/4°C

Digtillation
50%
90 %

Final boiling point

Cetane index

Kinematic viscosity at 100°F

Sulphur content
Flash-point
Cloud point

Aniline point

Carbon residue on 10 % botioms

Ash content
Water content

Copper = corrosion test at 100°C

Net calorific value

Strong acid nunmber

0,830 T 0,005

nine 245°C

330 ¥ 10 °C

naxs 370°C

54 £ 3

3+0,5 cst

0,4 ¥ 0,1 % by weight
mine 55°C

naxe — 7°C

69 * 5°C

maxe 0,2 % by weight
naxe 0,C1% by weight
moxe 0,05% by weight
noxs 1

(10 250 * 100 kcal/kg)

(18 450 * 180 BTU/1b )
nil mg KoH/g

ASTM D 1298-67
ASTL D  86-67

ASTM D 976-66
ASTM D 445-65
ASTH D 129-64
ST D 93-7T1
ASTM D 2500-66
ASTM D 611-64
ASTM D 52464
ASTM D 482-63
ASTH D 95-70
ASTH D 130-68
ASTMD 2-68
(AP' VI)
ASTH D 974-64

Note : The fuel must be based only on straight~run diétillates, hydro-
desulphurized or not, and must contain no additives,
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LIMIT VALUES APPLICABLE IN THE TEST AT STEADY SPEEDS

Nominal flow G Absorption ioefficient K
litres/second I
42 2,26
45 2419
50 ' 2,08
55 1,985
60 1,90
65 1,84
70 1,775
15 1,72
80 1,665
85 1,62
90 1,575
95 : 1,535
100 14495
105 1,465
110 1,425
115 ) 1,395
120 1,37
125 1,345
130 1,32
135 1,30
140 1,27
145 1,25
150 1,225
155 1,205
160 1,19
165 : 1,17
170 1,155
175 1,14
180 1,125
185 1,11
190 1,095
195 1,08
200 1,065

Note : Although the above values are rounded to the nearest 0,01 or 0,005, this
does not mean that the measurements need to e made to this degrce of accuracy.
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ANNEX VII

'CHARACTERISTICS OF QPACIMETERS

SCOPE

This annex defines the conditions to he met by opacimeters used in
the tests described in Annexes III and IV.

BASIC SPECIFICATION FOR OPACIMETERS

Tﬁe gas ta be measured shall be confined in an enclosure having a
non--reflecting internal surface.

Ia determining the effective. length of the light path through the gas,
account shall be taken of the possible influence of devices protecting
the light source and the photoelectric cell. This effective length
shall be indicated on the instrument.

The indicating dial of the opacimeter shall have two measufingisoales,
one in absolute units of light absorption from O to 00 (m~") and the
other linear from O to 100; both scales shall range from O at total
lizkt flux to-full scale at complete obscuration.

CONCTRUCLION SPECIFICATIONS

General
The desizn shall be such that under steady~speed operating conditions

the smoke chamber is filled with smoke of uniform opacity.

Sr.oke chamber and opacimeter casing

The impingement on the photoelectric cell of stray light due to
internal reflections or diffusion effects shall be reduced to a
minimim {e.ge by finishing internal surfaces in matt black and by a
suitable general layout)e

The optical characteristics shall be such that the combined effect of
diffusion and reflection does not exceed one unit on the linear scale
when She gnoke chember is Tilled with smoke having an absorption”
coefficient near 1,7 m-l,

Liskt source

The light source shall be an incandescent lamp with a colour tempe-
rature in the range 2.800 10 3.250 XK.

‘ ../“.. ‘
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Receiver

The receiver shall congist of a photoelectric cell with a spectral
response curve similar to the photopic curve of the human eye (maximum
response in the range 550/570 nm; less than 4 per cent of that maximum
response below 430 nm and above 680 nm)e

The construction of the electricel circuit, including the indicating
dial, shall be such that the current output from the photoelectric
cell is a linear function of the intensity of the light received over
the operating~temperature range of the photoelectric celle.

Heasuring scales
The light-absorption coefficient k shall be calculated by the formula
b = mo. e~kL, where L is the effective length of the light path through

the gas to be measured, mo\the incident flux and D the emergent flux.

When the effective length L of a type of opacimeter cannot be assessed
directly from its geometry, the effective length L shall be determined

~ either by the method described in item 4 of this Annex; of

-~ through correlation with another type of opacimeter for which the
effective length is known.

The relationship between the 0-~10C linear scale and the light absorption

coefficient k is given by the formula

1 N
1 = eenanes ——— i, —
S (a 160 ,
where N is a reading on the linear scale and k the corresponding value
of the absorption coefficient.

»

The indicating dial of the opacimeter shall enable an absorption
coefficient of 1,7 m=t, i

Setting and testing of the measuring apparatus
. "(,

The electrical circuit of the photoelectric cell and of the indicating

dial shall be adjustable so that the pointer can be reset at zero wvhen

the light flux passes through the smoke chamber filled with clean air

or through a chamber having identical characteristicse.

With the lamp switched off and the electrical measuring circuit opel
or short-circuited, the reading on the absorption--coefficient scale
shall be 00, and it shall remain ai 00 with the measuring circuit
reconnected.

oo/o.?

APPSR
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An 1ntermed1ate check shall be Cerled out .by.placing in thé smoke

chamber a screen representing:a: gas whose known llghtnabsorntlon

coefficient k, measured .as described in item 3.5¢le, is between

1,6 m~l and 1,8 m~l, The value of k must be known to within 0,025 m-l,
The check comsists in verifying that this value does not dlffer by ’

' more than O ;05 m=l' from that read on the opacimeter indicating dial

when the screen is introduced between the source of llght and the

photoelectric celle

" Opacimeter response

The responge time of the electrical neasuring circuit, being the -
time necegsary for the indicating dial to reach 90.per ¢ent of
full--scale deflection on insertion of a screen fully obscuring the.
photoelectric cell, shall be O :9 to 1,1 second.

The damping of the electrloal measuring circuit shall be such that
the initial overswing beyond the final stea@y reading after any
momentary variation in input (eog. the calibration screen) does not

. exceed-4 per cent of that reading in linear soale unitse

The response time of the opacimeter whlch is due to physxcal phenomena
in the smoke chamber is the timé between the begimning of tlie entry:
of the gas into the measuring apparatus and the .complete filling of
the smoke chamber; it shall not exceed 0,4 second.

These provisions shall apply solely to opaclmeters uged to measure
opacity under free acceleration. : :

Pressure of the gas to be measure and of scavenging air . ,

&

The pressure of the exhaust gas in the .smoke chamber shell not differ
by more than 735 Pa from the atmospheric pressurece

The variations in the pressure of the gas to e measured and of the
scavenging air shall not cause the absorption coefficient to vary
by more than 0,05 m~l in the case.of a gas having an absorptlon
coefficient. of 1,7 m-l,

The Opaclmeter shall be equlpped wlth appropr1ate dev1ces for measur—
ing the pregsure in the.smoke chamber.

The limits of pressure variation of gas and -scavenging air in the
smoke chamber shall be indicated by the manufacturer of the apparatus.

_, Temperature of the gas to be measured

0

ee/ oo
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At every point in the smoke chamber the zas temperature at the ingtant
of measurement ghall be betwecen 70°C and & maximum temperature, specif-
ied by the opacimeter manufacturer, such that the readin_ s over this
temperature range do not vary by more than 0,1 m<l if‘the chamber is
filled with a gas having an absorption coefficient of 1,7 mt,

The opacimeter sholl be equipped with appropriate devices for measur—
ing the temperature in the smoke chamber. :

EFFECTIVE LENGTH ‘L' OF THE OPACIMETER
General

In some types of opacimeter the egas hetween the light source and the
photoelectric cell, or between trangparent parts protecting the source
and the photoelectric cell, is not of constant opacitys. In such cases
the effective length L sholl be that of a columm of gas of uniform
opacity which gives the same absorption of light as that obtained
when the gas is admitted in a2 normal way into the opacimeter.

The effective length of the light path is obtained by domparing the
reading N of the opacimeter operating normally with the reading N
obtained with the opacimeter modified so that the test gas fills

a well defined length Lo'

It will be necessary to take comparative readings in quick succession
to determine the correction to ve made for shifts of zero.

Method of assessment of L

The test gas shall be exhaust gas of constant opacity or a light-
absorptive gos of a gravimetric density similar to that of the
exhaus gas.

A columm of length Lo of the opacimeter, which can be filled uniformly
with the test goses, and the ends of which are substantially at right
angles to the light path, shall be accurately determined. This length
L° shall be close to the presumed effective length of the opacimeter.

The mean temperature of the test gas in the smoke chamber shall be
measured.

If necessary, an expansion tank of ocompact design and of sufficient

capacity to damp the pulsations mey be incorporated in the sempling

line as near to the prove as possibles A cooler may also he fitted.

The addition of the expansion tank and of the cooler must not unduly
disturb the composition of the exhaust gas.

se/es
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. 442354 The tést for determining the effective length shall comsist of passins
o ‘a sample of test gms alternately throuzh the opacimeter opcrating
normally and uhrough the same appa.ratus modified ag indicated in
'“'i'tem 401.2- ’
4e24541eThe opa.c:.meter readlngs shall be recorded contmuously dur:.no- the
test with a recorder whose response t:.me ‘is equa.l to or shorter tha.n
that of the opacimeter. S o , o

44245426 With the opa.clmeter operating normally, the readin'f on the linear
scale of opacity is N and that of the mean gas temperéture ‘exprossed-
in Kelvin is T.
4420503 0Hith the known length.L filled with the same test gas, the reading
on the linear scale of 8pac1ty is N “and 'that of ’cne mean gas temper—
-ature, expressed in Kelvin is 'I' .

4.2¢6, The effective length u_oq'.ll be

. .
Lot “,11105(1 _:.]}oo)
R T, i
10{,( 1-—--]?.'-5)

442+7» The test shall be repeated with at least four test gases giving

© - “'readings evenly spaced between the 20 and 80 on the linear soeles :

4.248s The effective length L ofr the opacimeter will be the arithnetic mean
of the effective lengths obtained as stated in item 4+6¢ with each.
of the gases.
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LNNEX VIIT
INSTALLATION AND USE OF THE OPACIMETER

SCOPE

Thig annex specifies the installation and use of opacimeters for the
tests described in Amnexes IIT and IV,

SAMPLING OPACIMETER
Installation for steady-speed tests

The ratio of the cross-sectional area of the probe to that of the
exhaust pipe shall not be less than 0,05. The back pressure measured
in the cxhaust pipe at the intake of the probe shall not exceed 735 Pae

The probe shell be a tube with an open end facing forwards in the axis
of the exhaust pipe, or of the extension pipe if one is required. It
ghall be situated in a section where the distribution of smoke is
approximately uniforme To achieve this, the probe shell be placed

as far downstream in the exhaust pipe as possibdle, or, if necessary,
in an extension pipe so that, if D is the diameter of the exhaust

pipe at the outlet, the end of the prove is situated in a straight
portion at least 6 D in len~th upstream of the sampling point and

3 D in length downstrecm. If an extension pipe is used, no air shall
be allowed to enter the joiat.

The pressurec in the exhaust pipe and the characteristics of the
pressure drop in the sampling line shall be such that the prohe
collects a sample substantially equivelent to that which would be
obtained by isokinetic sampling.

If necessary, an expansion tank of comngct design and of sufficient

capacity to dgmp the . pulsations may be incorporated in the sampling

line as near to the probe as possible. A cooler may also be fitted.

The design of the expansion tank and cooler shall not’ unduly disturd
the composition of the exhaust gase ,

A butterfly valve or other means of incrcasing the sampling pressure
may bo placed in the exhaust pipe at least three 3 D downsiream from
the sampling probe.

The oonnectlno pipes between the probe, the cooling device, the expan--
sion tank (if required) and the opacimeter shall be as short as
possible while satisfying the pressure and temperature requircments
described in Ammex VII, items 3.8 and 3+9. The pipe shall be inclined
upwards from the sampling point to the opacimeter, and sharp bends ,
where soot might accumulate shall be avoideds If not embodied in the
opacimeter, o byposs valve shall be provided upstream,

0'/'0
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A check shall be carricd out durlnv the test to emsure that the
requirements of .nnex VI, iten 3.8., concerning pressure and those
of Amnex VII, item 349, concerning the teamperature in the measuring
chamber are observed.

Installatiqn for tests wnder free acceleration

The ratio of the cross—scctional area of the probe to thet of the
exhaust pipe shall not be less than 0,05, The back pressure measured
in the exhaust pipe at the intake of the probe shall not .exceed 735 Pas

The probe shall be a tube with an open end facing forwards in the axis
of the exhaust pipe, or of the extension pipe if one is requirede. It
shall be situated in a section wherce the distribution of smoke is.
approximately uniform. To achieve this, the probe shall be placed as
far downstream in the exheust pipe as possible or, if necessary, in
an extension pipe so that, if D is the diameter of {the exhaust pipe

" at the outlet, the end of the probe is situated in a straisht portion

at least 6 D in length upstream of the sampling point and .3 D in length
downstreams If an extension pipe is used, no air shall beo allowed to
~enter the joint.

The sampling system shall be such that at all engine speeds the pres-
sure of the sample at the opacimeter is within the limits specified
in Amnnex VII, item 3.8.2+ This may be checked by noting the sample
pressure al engine idling and maximum no-load speedse Depending on
the characteristics of the opacimeter, control of sample pressure can
be achieved by a fixed restriction or a Lutterfly valve in the exhoust
pipe or extension pipe. Whichever method-is used, the bhack pressure
measured in the exhaust pipe at the intake of the probe- shall not
exceed T35 Po.

The pipes connecting with the opacimeter shall be as short as possibles
The pipe shall be inclined upwards {rom the sampling peint to ‘the -
pacimetex, and sharp bends where soot might accumulate shall be
avoided. A Lypass valve moy ‘be provided upstream of the Opa01meter

to isolate it from the exheust-gas flow: when no measurement is being
made. . .

FULL~FLOW OPACIMETER ‘ L \ ' N

The only general precautions to be observed in steady -speed and free-
acceleration tests are the following :

Joints in the connedtiné pipes between the:exhﬁust‘pibe and the opaci-
meter shall not allow air to enter from outsides

- The plpeB connecting w1th the. opaclmeter shall be as short ag possible,

ag in the case of sampling opacimeters. The pipe system shall be in-
clined upwards. from the exhaust pipe to.the opacimeter, and sharp bends

Q./..
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where soot might accumilate shiall be avoideds A bypass valve may
be provided upstream of the opacimeter to isolate it from the
erhaustzas flow vhen no meosurement is being made.

A coolirnz system may also be required upstream of the opacimetere
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EX/MPLE OF THE SYMBOL OF THE CORRECTED ABSORPTICH COEFFICIENT

Minimum dimensions b = 5,6mm

o
ot

—-

1,30

W

b
]

(‘——-

The above symbol shows that the corrected abscrption coefficient is 1,30 m—l,
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INNEX TO THE EEC TYPE APPROVAL CERTIFICLTE ON THE EMISSION OF
GASEOUS POLLUT/NTS BY DIESEL ENGINES

(Article 4 (2) and Article 10 of the Council Directive of 11 March 1974 on
the approximation of the laws of the Member States relating to the type
gpprqyal of agriculturer tractors and machinery)

. <

L

EEghType Appgoval Number (1)_QDﬁ...C..‘.0.0.00!000000000!.&0..0.‘0‘.!'0..‘0.'.

Registered Tumber (1) 0000 PINEINIERNICNOIILORNERtNEoResaststoctesoenestsusnss

1.
24 -
3e

Trade name or mark of the vehicle seessesesscrsvscscssonsssossssspssonevss -
Vehicle-typeﬂ.;-....i.......ag................-.....-..-.........o..os.o.

Manufacturer's nome and RAATeSS esrccescoscsssvssnssodscrsreenssrssccsssss

"0‘.‘..00.0'.....00"."...'....‘..‘.0O‘OO...O‘B.";‘Q.Q...C.‘.....‘QC.Q

4« 0-If applicable, .name and address of manufacturer's representative seesssss

P OB ISP PN RN PSR T NI N 0ERIR0C 00 I RPN 0000000ETNIIIRPISNNTRRICEPIOIOIEROISES

Emission levels

Se
5e1e At steady speeds

o

Engine speed
(rpn)

Nominal flow G
(litres/second)

Limit absorption
values (mff) '

Measured absorption

values (m—t)

1.
2
3e
4o
5a
o

[ XA RS AN ENENRE RN

2000000 SINSIGED Y

(A XEXN RN RN N RS

(XA X RZ A NIRRT NN L,

0030400000008 0

VPP ODOEED AN OO

P00 OCDIVEVIONBDNES P

(IR REE R NRANER AR R NI

Qe BIORRNLGIBISO QRS

I A XX XS XN R R AN ENE

G500 000000020009 BN

I 2 A AR EX NN E ERER ¥R R

[ X NREEEENNE XN NER R
.a;..oo.-oooooo.cow
$0P00000RRRNCNILISOO G
I N A X EENEPEFREER AN R R
PEONPCEROBONSROSE P

P BtOBOIGISIOIIEISI RS RGY

290000000000 0000008

(X EXXESENRER TR NS AN X

RAPEBDINIOOROENSOID

esOsSSBOIRNOIGEEROINBOS

20000 OOPIOEOTEDOEESIDS

V0093 QSPNQROBOOBINLY

(1) Delete whichever

does not applye.
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Under free acceleration
Measured absorption value ;iocoio.ptqsgg‘..HF;

Corrected absorption value ecsensssvsanseeell

‘Nake and type of the opacimeter SOREEN0NIPEENLS00ESTR0ES0RGIEEBEIRIROIGS

Engine submitted for approval tesfs on c.ocooo.-io-notocoaooo.qocpo,%oo

Technical service conducting approval 1estS sacsnenscescnencontsorscense

Q..I...O.ﬁ.-’i‘..h.'0.0.00'..."0’...'..'.....QQ.....C..D...............

‘Date Of test report 1ssued by th&t serv1ce oocho.ooaqoqonoocooccooooonv

‘Number of test report issued by that servive: vesessescsscressrasenssnse

Approval granted/refused (1)
Site of approval mark on-the vehicle csseissetsetsnssssncvecsccnssncscses

Y I T I MmT M mMmMm MmMm T mMTTIImNTMnTIIImMm nmnmmMmMMIIIIr

13%°
15. .
164

"PlEcd fSessecsrersicetedscsnsesisssvoctcssnscarssisacegesenisoasssdovanes

N Da:te ..-...D'OQ.‘CO.'O‘..’.U'..O'.Q..‘......000.0‘.‘0....'.O.’....I.‘."&Q.

SIZNATUTe cecesncossrcersssssssccnsvavscanssssnsssronsestsrssessssseorce

The following documenty bearing the approval number shown above, are'
annexed to in communication.

1 copy of Annex II duly’completed together with the drawings and

-

didgrams referred to
sepesssesssssene photograph(s) of the engine.

(1) Delete whichever doed not apply.
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