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Disclaimer

Conformément au réglement (CEE, Euratom) n°® 354/83 du Conseil du 1er février 1983
concernant I'ouverture au public des archives historiques de la Communauté économique
européenne et de la Communauté européenne de I'énergie atomique (JO L 43 du 15.2.1983,
p. 1), tel que modifié par le réglement (CE, Euratom) n° 1700/2003 du 22 septembre 2003
(JO L 243 du 27.9.2003, p. 1), ce dossier est ouvert au public. Le cas échéant, les documents
classifies présents dans ce dossier ont été déclassifies conformément a I'article 5 dudit
reglement.

In accordance with Council Regulation (EEC, Euratom) No 354/83 of 1 February 1983
concerning the opening to the public of the historical archives of the European Economic
Community and the European Atomic Energy Community (OJ L 43, 15.2.1983, p. 1), as
amended by Regulation (EC, Euratom) No 1700/2003 of 22 September 2003 (OJ L 243,
27.9.2003, p. 1), this file is open to the public. Where necessary, classified documents in this
file have been declassified in conformity with Article 5 of the aforementioned regulation.

In Ubereinstimmung mit der Verordnung (EWG, Euratom) Nr. 354/83 des Rates vom 1.
Februar 1983 uber die Freigabe der historischen Archive der Europdaischen
Wirtschaftsgemeinschaft und der Europaischen Atomgemeinschaft (ABI. L 43 vom 15.2.1983,
S. 1), geandert durch die Verordnung (EG, Euratom) Nr. 1700/2003 vom 22. September 2003
(ABI. L 243 vom 27.9.2003, S. 1), ist diese Datei der Offentlichkeit zugénglich. Soweit
erforderlich, wurden die Verschlusssachen in dieser Datei in Ubereinstimmung mit Artikel 5
der genannten Verordnung freigegeben.
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EXPLANATORY MEMORANDUM

I. GENERAL

On 15 June.1979, uﬁder the Community's programme for energy saving, the .
Commission forwarded to the Council a proposal for a Résolution on new
lines of action by the European Community in the field of energy saving (1).
In 1tem 3.1 of this proposal it is agreed that "voluntary ind1cative targets
for the fuel consumptlon of motor cars and llght vans should be established
at Communlty level in oooperatlon with the automoblle industry" and that the_
Comm1981on should aoceleraté'"the complet1on of the remain1ng technical work

to develop a atandard.method of measuring fuel consumption by vehicles™.
The importance of a Commﬁnity héthodvbf meaauriﬁg the fuel conéumptibn of
a vehicle is beyond question not bnly as regards the monitoring of the h
abovementloned targets for the reductlon of oonsumpt1on but also as regards .

" the supply of ob;eotlve information to cuatomers and users,

Negotiations'are under way with the motor—vehiclé manufacturérs~with a view
to reaching agreement on voluntary measures by the latter to restrict fuel
consumption. As regards the method of measurlng thxs consumption, the Com-
mission is in a position to put forward 8 proposal for a Direot1ve, sinoe

the basis of this essentlally teohnical text is already available.

-

At the samé-time, the Commission is likewise in a_pésitibn to put forward'
a proposal for a Directive on a method of mezsuring the engine poker of -
motor vehicles., These two proposed Diréctivea are part of the proéédure for
~ EEC type—approval of motor vehicles and their trallers which was the sub—

~ ject of Coun011 Dlrectlve 70/156/EEC of 6 February 1970 (2) and in respect

| of which a proposed amendment was forwarded to the Council by the Commlsslon .

—in Japuary 1977 (3). In adopting theee two propoaed Dzreotives, the Council.

" must the£efore take prior or simultaneous measures tofadopt_the corresponding

. . .oo-/'co‘
(1) 0J No C 208, 18.8.1979, p. 4
(2) 0T No L 42, 23.2.1970, p. 1

(3) coM{76)721 Final of 6 January 1977



amendments to Directive 70/156/EEC° The sections in question are 3.2.5 and
3.,2,10, Annex I (minor amendwents being required in respect of Notes (=)

and (t) of this same annex) and 3.2.1 and 3.2.3, Annex II. Lastly, it should
be emphasized that, in formulating these two oposed Directives, the Commig-—
sicon took as its basis work already ocarried out in this area by the Geneva~
besed Economic Commission for Furcpe —~ a fact which, as far as trade is
concerned, must e an added advantage, since s very large nwrver of countries

ars represented in this organization.

I1, COMYENTS ON THZE TWC PROFOSED DIRECTIVE

As regards the measurement of fuel consumpiion, the field of applicaiion
ig limited to motor wvehicles of Categofy Ml 1). As regards the measurement
of engine power, the field of applination covers motor vehicles of Categories

M (1) and ¥ {1) (Artioles 1 and items 2 of the annexes),

Article 2 in each cage incorporatés inte the E%C type-approval procedure the
provisions relating %o methode of measuring fuel consumpition and engine power
respectively. In the case of cartain Member Staies which do not at present
have a national type-approval procedure it has bzen necessary to initrocduc
provisions under which ths use in thezse countriss of vehicles compiying with

the reguirements of ths twe Dirsciives can be guaranteed.

Article 3 in each case lays down ths procedurs for the adaptation to tech-
nical progress of the requiremenis of the annexes., This procedurs is set oul
Article 13 of Directive-?@/lSﬁ/EEC cen the EEC type-approval of motor vehic-

les and their ftrailers.

Article 4 in each case lays down the deadline for the entry into force of

the provisions necegsgary in order to comply with the two Directives.

Lastly, the Commission must be informed within a reasonable period of any
draft provisions drawn up by the Mewmber States in the fields covered by the
two Directives, 8o as %o enabie it tc put forward any comments it may wish

to make on these draft provisions (Articles 4, paragraphs 2).

o]

(1) As defined in Annex I of Direotive TC/156/EX.
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. III. CONSULTATION OF THE EUROPEAN PhRuIAMENT AND THE ECONOMIC AND SCGCIAL
COMMITTEE

-

-

' The opinion of these two bodles is requ:.red in aooordam,e w1th the ae»ond '
paragraph cf Artiole 100 of the EEC Treaty.



FROPOSAL FOR A COUWCIL DIRECTIVE
ON THE APPRCKIMATICN OF THE LAWS OF THE MAMBEER STATES
RFELCATING TO THE FUEL CONSUNPTION OF MOTOR VEHICLES

s s i )



THE COUNCIL OF THE EUROPEAN COMMUNITIES

Having regard to the Treaty establishing the European Ebonomlo Community,
and in part1cu1ar Article 100 thereof, :

Hav1ng regard to the proposal from the Commission,
Having regard to the<>p1nlon of the European Parllament,

Having regard to thet)plnlon of the Economio and ﬁoo«al Commlttee,

: Whereas the technical requlrements which motor vehlcles must sat1sfy pur-
suant to national laws relate, inter a11a, to the method of measurlng fuel
consumption which the manufaocturer must use to indicate the fuel oonsump—‘
tion of a vehiole type; o S TR
Whereas those requlrements differ from one Member State to another; whereas
it is therefore necessary for all Member States to adopt the same requlre—
ments either in addition to or in plaoe of their existing rules, in order,
in particular, to allow the EEC type;approval procedurs which was the sub-
‘ject of CouncilﬁDirective_70/156/EEC of 6 February 1970 on theﬂapproximation
of the laws of the Member States relating to-the type~approvalfof motor ve-

hicles and their trallers (1), to be 1ntroduced in respeot of eaoh type of

/
e

vehicley o

. N\

Whereas the Resolutlon on new 11nes of aotlon by the European Commun1ty in

the field of energy saving (2) calls on the Comm1891on to develop & standard
method of measur1ng fuel consumption by vehicles and to establish, in coopera-
tion with the automobile 1ndustry, voluntary indlca+ive targets for the re—

‘duction of fuel consumption by motor cars and light vansj

Whereas a Community method of measuring fuel consumptlon is therefore
necessary to monltor complxanoe with the voluntary 1nd10ative targets to ,'

be established in the very near future by the European menufacturers for
reducing fuel consumption by . their vehiclee, under an agreement with the ’
l'Community, and to ensure that customere and users are supplied with objeot1ve'

j../..

and pre01se 1nformat10n;

(1) 0F No L 42, 23.2.1970, p. 1

(2) A draft Resolution is under discussion in the Counc1l and is publ1shed in.
OJ No C 208’ 18 8. 79' P 4' : :



.
- Whereas the provisions of this Directive apply only to motor vehicles of
Category Mi, in accordance with the inteinational motor~vehicle classifi-
cation scheme set out in “Directive 70/156/EEC;

whereas a method of measuring the fuel consumption of _ ,

the other categories of motor vehicle will be devsloped as scon as certain

technical diffioulties can be resolved,

HAS ADOPTED THIS DIRECTIVE:

Article 1

For the purposes of this Directive, "vehicle" means any motor vehicle inten—
ded for use on the road, with or without bodywork, having at least four
wheels and a maximum desién speed exceeding 25 km/h, with the exception of

vehicles which run on rails and of agricultural tractors and machinery.

Article 2

No Member State may refuse to grant EEC type-approval or national type-
approval in respect of a vehicle, nor refuse or prohibit the sale; registira~
tion, entry into service or use of a vehiole, on any grounds relating to the
fuel oonsumbtion of the data that appear in the Information: Dooument (Annex I
to Directive 70/156/EEC) have been determined by the method described in the

Annex hereto, "



Article 3

The amendments necessarylfor adapting the-provisions of the Annex to take o

account of technical progress shall be adopted in accordance w1th the proce-
‘dure laid down in Artiole 13 of Dwrect1ve 70/156/EEC._;;;_

~ - - - - . - N, . T Tr

Article 4

1. Member States shall bring into force the provisions neceesary in order

»

- to comply with this Directive within eighteen months of its notifioatlon. i

'aThey shaltdl - forthw1th 1nform the Commvss1on thereof.u

2. Once this Directive has been notlfled, the Member States shall E
~ ensure that the Comm1851on is informed, in suffioient txme for it to
: submlt its comments, of any draft laws, regulatlons or adm1n15trat1ve-
. prov1slons which they propose to adopt in the field covered by thls

Directive. ‘ e - ’ - o SN

Article 5

This Directive is addressed to the Member States, lf_v-- P

P

b}
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ANNEX

E 2= & ]

METHCD OF MEASURING THE FUEL CONSUMPTION

1. OBJECT
These requirements describe a conventional method of measuring
the fuel consumption of vehicles of category M; as defined in
Annex I of Directive 70/156/EEC which provides a basis for com—
paring the differe~: models of vehicles.

2. SCOPE

This method aprilies to vehicles of category My equipped with
internal combustion engines.

3. ' GENERAL SPECIFICATIONS
3.1, Fuel consumption shall be determined by the following tests:

3.1.1. Cycle simulating urban driving, as described in Annex ITII of
Directive 70/220/EEC (item S5 below)j

3.1.2., _Constant speed test at 90 km/h (item 6 below);

3.1.3. Constant speed test at 120 km/h (item 6 below) */

3.2, The results of the tests shall be expressed in litres/100 km.

3.3, Distances shall be measured to within an accuracy of 2 per mil and
times to within an accuracy of 2/10 s.

3.4. Test fuel
The fuel used shall be, as the case may require, the reference

fuel specified in Annex VI of Directive 70/220/EEC or that speocified
in Annex V of Directive 72/306/EEC.

:/ Thie test shall not be made if the vehicle's maximum design speed is
less than 130 km/h.



»
4.1.
401.10

4.1.2.

. 40103._

4.1.4.

4.2,

4.3.

4.4.
4.4.1.

4.4.2.

4.50 )

- carburettor inlet for air heating, it shall be in the "summer" .

1

TEST CONDITIONS
General condition of the . - o

The vehicle shall be clean, the windows and air intakes closed, and
only the equipment necessary for the operation of the vehicle during
the test in use. If there is a manually controlled device on the -
position. In general, the auxiliary devices required for the normal )
operation of the veh1ole shall be in use, - :

If the radiator fan is temperature—controlled, it shall be in the
condition of normal operation on the vehicle, The passenger com-
partment heating system shall be switched off, and so shall the

air conditioning System, but its oompressor shall function normally.

If a supercharger is fitted it shall be in the normal operatlng

-cond1t1on for the test condition.

The vehicle shall have been run in and lhall have been driven for
at least 3,000 km before the test, :

—

‘Lubr1cants

All the lubricants shall be fhose reoommended oy tne manufacturer
of the vehicle and shall be indicated in the report of the test.

Tyres

. The tyres shall be of a type specified as original equipment by the
- vehicle manufacturer and shall be inflated to the pressure recommen—

ded for the test load and speeds (adapted if appropriate, for bench

~operation at the test oondition) ‘These pressures are to be indlcated”f-

in the test report..

‘Fuel Monitoring

Fuel shall be supplied to the engine through a device capable of -

~ measuring the quantity consumed to within + 2 per centj this device’

shall not interfere with normal supply. If the system of measurement
is velumetric, the temperature of the fuel in the burette ehall be -
measured.,

A valve eyétem shall be used‘for rapid change~over from the normal
fuel supply line to the measuring system.~The ohange-over shall not

'take longer than 0.2 s,

Reference oond1tions

Pressure: o HAV-,I,OOO mbar
. Temperatures - T = 293 °k (20°C) .



4.5.1. Air density

4.5.1,1, The air density when the vehicle is tested, calculated as des-
cribed in item 4.5.1.2. below, Bhall not differ by more than
7.5 per cent from the air density under the reference conditions.

4.5.1.2., The air density shall be calculated by the formulas

& T
T [o)
dT = do b T T
o T

= air densiiy at test conditionsj

y Where

&
=

o = air dersity at reference conditionsg
HT = test pressures

T,, = absolute temperature during the test. (°K)

T
5. MEASUREMENT OF FUEL CONSUMPTION ON A CYCLE SIMULATING URBAN DRIVING
5.1, The test cycle shall be that described in annex III of directive
70/220/EEC

5.1.1. Reference Weight of the vehicle

The mass of the vehicle shall be the reference mass, as defined
in item 1.2, of Annex I of Directive 70/220/EEC

5.2 The dynamometer bench will be set with the equivalent inertia as
stipulated in item 4.2. of Annex III of Directive 70/220/EEC

5.3. Measurement of consumption

5¢3.1, Consumption shall be determined from the quantity of fuel con-

sumed during itwo consecutive cycles,

5.3.2, The engine shall be warmed up from a cold start by carrying out
five complete cycles before any measurement is made or carried
out immediately after the type I and type II tests defined in
Directive TO/ZQO/EECe The temperature shall be kept within the
normal operating range for that engine if mnecessary by uvsing ithe
auxiliary cooling devioce,

5¢3.3. The idliing pericd between conmecutive pairs of cycles may be
extended by not more than 608 to facilitate fuel measurement.

oo/



5.4, Calcula.tlon of results

5.4.1. - If the fuel consumption is measured gravimetriocally, the oon=
. sumption shall be expressed (in litres/loo km) by converting
the measurement M (fuel consumed expressed in kilgrammee) by
means of the following formula:

M
"D x Sg

100 litres/100 km

wherer

S, - . Sg = specific mass of the fuel in the reference conditions
. (kg/dm )y - . )

- D = distance covered during the teet (km)

o

. 5.4.2. - If the fuel consumption is measured volumetrically, the con-
sumption shall be expreeeed (in l:l.tree/lOO km) by the following
formulaz )

c'_‘v(l +o((T ,-TF))

D .

100 1itres/100 km

wheres - . . .

V = measured volume in litres of fuel consumed.’
. 1 » - =

o - coefficient of volumetrio expansion for the fuel. For both
diesel and petrol fuel thie is 0 001 per degree C.

"T6>- Reference Temperature expresled in °c

Tﬁ - Fuel Temperature meaeured et the burette expreesed in °C

. 5¢5. \Presentation‘of resulte

5.5.1. The standard consumption in urban driving shall be the arithmetic
' . ‘mean of three consecutive measurements: carried out in accordance
-with the procedure deecribed above. - ~

5.5.2. ~If the extreme measuremente differ by more than 5 per oent from
- the mean value, further tesis shall be carried out in accordance
with this procedure order to obtain a degree of aocuracy of
meeeurement at leaet equal to 5 per cent.. ,

eifeo



5.5.3. The accuracy of messurement shall be calculated by the formulas

Acouracy = k x S x 100 per ocent

n

where:
C is derived from the formulae in paragraph 5.4.
C is the arithneiic mean of n values of C

n is the numbsr 6f measurements taken

S-\/X :l 1(?!-c:'L)2
n-1

k is given by the following tables

Number of measurements 4 5 6 71 8 9 10
k . 3.2 2.8 2.6 2.5 204 2.3 2.3
5:5.4. If an accuracy of 5 per cent has not been attained after 10

measurements, the consumption shall be determined by using another
vehicle if the same type.

6. MEASUREMENT CF FUEL CONSUMPTION AT CORSTANT SPEED

6.1. These tests mey be carried out either on a dynamometer nech or
on the road.

6.1.1. Mass of the vehicle

The mass of the vehicle shall bs the mass in running order, as
defined below, plus 180 kg, or plus half the full load if that
is more than 180 kg including weasuring equipment and occupantis.
The trim of the vehlicle shall be that cbitained when ithe centre
cf gravity of the load is in the middle of the straight line
joining the R points of the front (side) seats.

The mass of +he wvshicle in running order is ites total uniaden
mass with all tanks except the fuel tank full, the fuel tanlk
being filled to 90 per cent of the capaclity specifisd by the
menufacturer, and s set of %ools end the spare wheel on board.

eof e



6.2.

P

~ Gear-box - T o LT o -

~ If the vehicle is fitted with a manual gear change, the gear ratie

,6030A
- 6.3.1.

:’6..3.14.]'... '

6.3.1.1.1

_6.3.1.1.2.

6.3.1.2.

6.3.1.3.

-

 Rosd test ., -

used shall be the highest recommended by +he manufaoturer for
dr1v1ng at each of the test speeds. ~ :

" Test procedure

Weather condit1one

¥

The relative humidity ehall be less than 95 par cent; the road shall °

be drys the road surface may, however, bear traces of moiature,
prov1ded that there is no apprecxable film of water in any area.

The/average wind speed ghall be less than 3 m/s and gusta less than
8 m/s.

/

. Before any measurements are taken; the vehiole ehall travel Gn'the ‘

chosen circuit at a speed close to the test speed, a sufficient
distance for the running temperature to be reached, but in any case

“at least 10 kme ~~ -. o o . Y : , h

Test run 1 . I .,~;

The testlrun shall allow a sready ebeed to. be maintained. The run
shall be at least 2 km in length. It shall form a closed circuit

and the surface shall be in good condition. A straight road may

" be used, however provided that the run of 2 km is made in both

6.3.1.4.

6.3.1,5;

6.3.1.6.

directions. The gradient shall not exceed 2 per cent between
any two p01nts. : : o

To determine the consumption at a steedy referenne speed (see o
graph below), four tests shall be madej two at an average speed
less than the reference speed and two at an average epeed exoeedzng
the referenoe speed.v-'~, - , ST .

The average speed for each test shall not differ from the reference
speed by more than 2 km/h..\ ' . ‘

AT

;During each test Tun, the speed eha 1 be kept‘steady within + 2 km/h,

The fuel oonsumption for eaoh teet r™n Eha’l be oaloulated from the .;

‘formulae in item Se 4.

I'q



6.3.1.7.

6:-3.1/.7,1

- - T -

The difference between the two lower calculated values must not be
greater than 5 per cent of the average value of these two and the
same condition shall apply for the two higher calculated values.
The values of the fuel consumption at the appropriste reference
speed shall be caloulated by linear interpolation as shown in the

-diagram below.

If the condition in item 6.3.1.7. is not achieved for either pair
of caloulated values then the four test runs shall repeated. If
after ten attempts the regquired oonsistency has not been achieved
ancther vehicle must be selected and subjected to all the tests
specified in this procedure. v :

. Exzamples Calculation for an average speed of S0 km/h .

2

Consumption

6.3-:20
6.3.2.1.

»
> ) Ny

’/,/ Average
consumption

_b'
1333 S0 92
Speed in km/h ¥

The four crosses correspond to the calculated values for each test
run. Co is the value caloulated for the consumption, at +the
reference speed. Vo over the test distance. ’

Dynamometer bench test

Dynamomster bench setting

The bench shall bévset as described in item 4.1. of Annex III of
Directive 70/220/EEC with the following modifications:

- the bench shall be aet for thé appropriate test speeds
— the condition of the vehicle during the test runs shall be as
specified in items 4.1. %o 4.3., and the weather conditions during

the road test to delsrmine the correct inlet manifold depression
setting shall be as speocified in item 6.3.1.2.

/e



- 6.3.2.2.

6.3.2.3..

- 6.3.2041
6.4. .
7.

7)1.’

7.2.

The test distance shell not be less than’ 2 km meesured by a

Cooling -

Additional air cooling devices ehell.be'ueed in order to keep the -
operating conditions and the temperature of the lubricants and )

coolant w1thin the range normally obtained at the eame speed on the‘
road. ,

.Before eny measurements are taken, the vehicle shall be run on the

bench, at a speed close to the test speed, a sufficient distance

" for the running temperaturea to be reached, but in any case not

lese than 10 km.fz

revolutien counter on the benoh.‘

The “type of,test bench used ehall"be indicatbd in,the test report.

' PRESENTATION OF RESULTS

:e Whatever the method of measurement used, the results shall be

expressed in volume under the referenoe conﬁltions speoified
in-item 4. 5 . ;

.

The fuel consumption results obtained and also the fuel consumption.

‘a8 a function of speed are indicated in the owner's manual by the :
: vehiole manufacturer. - -

’ -

\




PROPOSAL FOR A QOUNCIL DIRECTIVE

CH THE APPROXTMATICH OF THE LAWS OF

RELATING TO THE HWaT POWRR OF MOPOR VEE




. THE COUNCIL OF THE EUHOPEAN COMMUNITI&S

Having regard to the Treaty establish1ng the European Eoonomio Communlty,
and in partloular Article 100 thereof, B ~

-

Hav1ng regard to the prOposal from the Commlsslon, ' j _: -

Hav1ng regard to. the 0p1n10n of the European Parllament, o

Hav1ng regard to the op1n1on of the Economio and Soc1al Commlttee,

Whereas the,technlcal requiremente which motor vehioles muet‘satisfy pursu-;
~ant to national laws relate, inter alia, to the method of measuring engine
'/power which the manufacturer must use to indloate the englne power -of a

vehlcle types

.\‘Whereas those requirements differ from ohe Member'State to another;.uhereas
_1t is therefore necessary that all Member. States adopt the same requlrements':
felther in addition to or in place of thelr existing rules, in order, in
partlcular, to allow the EEC type—approval procedure which was the subject

of Council Directive 70/156/EEC of 6 February 1970 on the approximation of -

. the laws of the Member States relating to the typs—-epproval of motor vehxoles ,;>’”

end their trallers (1), %o be introduced in respeot of eaoh type of vehiole,

HAS ADOPTED THIS DIRECTIVE: A' S o o

Y
v

Articlel’ -

For the purposes of this. DireotiVe,"vehicle" mears any'motor vehicle inten;' ‘
ded for use on the road, with or without bodywork, having at least four 4
wheels and a maximum design speed exceeding 25 km/h, with the- exception of

vehloles_whlch run_ou rails and of agricnltural {tractors and machinery..

~-

7.

4 N . - B .
o : : B .
) . . eef oo
)

.

" (1) 03 No L 42, 23.2.1970, p. 1.



Article 2

No Member State may refuse to grant EEC type~approval or national type-
approval in respect of a vehicle, nor refuse or prohibit the sale, re-
gistration, entry into service or use of a vehicle, on any grounds relating
to engine power of the data that appear in the Information Document (Annex I
to Directive 70/156/EEC) have been determined by the method desoribed in the

Annex . hereto.-

Article é

The amendments necessary for adapting the provisions of the Annexes to take
account of technical progress shall be adopted in aoccordance with the prooce-
dure laid down in Artiocle 13 of : 70/156/EEC.

1. Member States shall bring intc force the provisious necessary in order
to comply with this Directive within eighteen months of ite notification.
They shall forthwith inform the Commission thereof.

2., Once this Directive has been notified, the Member States shall. - ensure
that the Commission is informed; in sufficient time for it to submit its
comments, of any draft laws, regulations or administrative provisions

which they propose to adopt in the field covered by this Directive.

Article 5

This Directive is addressed to the Member States.



1.

20

2.1.

2.1.2.

2,24

3,

' ANNEX .

* METHOD OF MEASURING ENGINE POWER = .

PURPOSE o -

These prov1slona descrxbe a method of constructing curves of the
power of an engine as a function of its speed of revolution,

SCOPE = - o i

This method concerne internaL-combuat1on engines, used “for the propulsxon
of category M and N vehicles as defined in Annex I to Direotivo 7Q/156/EEO,_
belong1ng to either of the following typess

‘Internal~combustion piston enginel (positivo—ignition or diesel), exolud1ng
free-piston enginesg .

Rotaryapiston engines.-

These eng1nes may be n&turally aSplrated or iuperoharged, fitted with a
mechanical superchargor or a turboohargor.

“

: HEFINITIONS

" For the purposas of this D1rective, ’

3.1.

"Net gower" means the power obtained on the test bed at the end of the

/_ crankshaft or its equivalent at the corresponding engine speed with the

3.2,
3.3,

4

4. 1‘.'

auxiliaries listed in table 1, If the power measurement can be carried
out with a mounted gear-box only, the officiency of the gean—box shall
be taken into account._ ‘ '

" wAvailable power™ means that part of the net power, which is caloulated
_according to the provisions of appendix 4;

"Standard-production equ;pment" means equipment provided by the manu~
facturer for a particular applio&tion.

ACCURACY OF THE MEASUREMENTS OF FULL LOAD POKER

Torque
LOR: ' T . . -

The capacity of the dynamometer must be such that, with the exeption
below, the first quarter of its scale is not used., The measuring system
must give an accuracy within + 0,5 per cent of the maximum scale value
(excluding the first quarter). The scale region from one sixth to one
quarter may be used if the system accuracy at one sixth acale is within

+ 0.25 per cent of the maximum socale value. -

'
o



4- 2.

4.3,

4.4.

4.5, ¢ ..

4.6,
4.7.
4.8.
5.
S5e1.
5.1.1.

591.1.10

5¢1.1.20

"Trpoine gspeed

"Engine speced shall preferably be measured with an sutomatically-

synchronizcd revolutien counter and chronometer (or counter-timer).
The accuracy of measurcment shall be + 0.5 per cent.

Fuel ccnsunption, R

+ 1 per cent overz1l for fhe'épparatus used.

En~ine inlet air temperature

o RN

Farometric pressure

+ 2 mbar.

Precsure in exhaust extraction duct (see note 1 to table 1) SRR

Fressure in intake~duct: + 0.5 mbar

Prescure in exhaust duct: <+ 2 mbar

' FET POWER OF THE ENGINE

Tects

Auxiliaries

During the test, the auxiliaries specified below shall be installed
or the engine, a~ far as possible in the same position as in the
intended application.

Austiliaries to be fitted .  The auxiliaries to be fitted during the
test for determination of the net power of the engine are listed
in table 1 below.

Luxiliariecs to be remcved, Certain vehicle accessories which are
necessary only for the operation of the vehicle and which may be
mounted on the engine shall be rcmoved for the test. The following
non-exhaustive list is given as a samplei

7

- air compressor for brakes; .

~ pover steering compressor;

k-

- @guspcnsion compressors ' .

-~ alreconditioning system;s '

= cooling cquipnent for hydraulic tranemissions andfor gear-box otls.

Where accessories connod be yemoved, the power absorbed by them
in the unloaded condition may be detsamined and edded to the
meagured encine povwer.
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, TABLE 1 - Auxiliarics to be fittcd for the test to
- e .« -+ <. .. detemine net powver of crngine |

Auxiliaries - If fitted for net power test .

In»a?e systen , _
» . - N »
& Intale manifold S , ‘ L

‘Air filter " S ) 1
.1 Intake silencer . Yes, standard-production equipmént—/‘
Crarkcase emission control eystem , AT .
- Speed liniting device '

N

, ; nduction heatmb device . } ’ : ; o
(if possible it shall be set in Yes, standard-production equipment

: the most favourable position)

~

Exhaust system

'5 Cxhaust purifier ¥~

| Manifold S o | -

? g;?g;g:ing pipes * ‘: o Yes, atandard;pr0§ﬁction eguipmentl/‘\\
;‘ gi;;ugipgrakeg/ .

. Puel supply pump‘/ : -1 Yes, standard-production eduipment

i Carburettor \ .~ . | . Yes, standard-production equipment

» { Fuel 'irjection equipment
(petrol and Diesel)

Prefilter

Filter .

" Pump o A R o P

High pressure pipe o . Yes, standard-production equipment
" Injector ‘ L S -

Air intake valve, if fitte&Al : 3 L RO

Governor/Control System 3 -

Automatic full-load stop for the A o : .
control rack depending on ) S . L

e —— e ¢~ e e A e s i

atmospheric conditions

(See footnotes at endiof table)._'
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. o TABLE 1 (continued) -

Yo. . Auxiliaries . - If fitted for net power test |
7 |Liquid cooling equipment . - . ' P A l
"~ Engine bonnet : ' N B
Bonnet air outlet . °
Radiator ’ )
Fan 6/ : o o
Yan cowl ' T ' ’ Yea, standard-production equipmenejl
Viater pump : " ‘ . :
Thermostat ‘ ' ‘

8 | Air cooling S ' o ,
Czrl - R . '

XXower 5/ €/ ’ ‘

Terzerature ’rulatlng device . - Yes, standard-production equirzent

Yes, standard-production equipment

9 | Tlectrical equiprent : Yes, standard-production equipment 8/

10 | Supercharging equipment

Cempressor driven either directly
or indirectly by the engine,
and/or ty the exhaust gases "~ )1
Intercooler 9

Coclant puzp or fan

(Pr'lﬁo-d'lven :

Conlant flecw control dev@ce

Yes, stand;rd-production equipment

11 | Anti-pollution device - 1 Yes, standard production equipment

"1/ The complete standard exhaust and intake -systems provided for thc vehicle
rmcst be uscd in caces where they nay have an appreciable effect on the power of
the cnzine {wo-stroke ergine, positive-ignition engine, etc.) or when the
zanufacturer so requests. In other cases a check shall be made merely to verify
that the back pressure at the outlet of the exhaust manifold does not diffcr by
more than 10 wber from the maximum back pressure specified by the manufacturer and
that the prescure in the intake manifold does not differ by more than 1 mbar from
the limit specified by the manufacturer for a clean air filter. These conditions
‘may be c*eated also with the test bed equipment. , :

- (footnotes continued on next page)
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When a cozplete exhaust - system is used in the test laboratory, the exhaust
extractior sysicm shall not, with the engine in operation, create in the exhaust
extraction duct, at thc point where it is conmected with the exhaust system of the
vchicle a pressure differing from the atmospheric pressure by more than 10 mbar,
unless the manufacturer hae accepted a hxgher back pressure prior to the teat,

g/ If an exhaust b*a.ke is incorpomted in the engme, the throttle valve .
must be fixed in the fully Open positiom.... . . .

;/ The fucl feced pressure n2y be adjusted, if necessary, to reproduce
pressuree existing in the particular engine appllcation eepe01ally when a. -’
"fuel return" system is used.: : :

Y4 The air intake valve is the control valve for the pneumatic governor
"of the injection purp. The governor or the fuel injection equipment may contain
other devices which may uffect the amount of injected fuel. :

.. 8/ The radzayor, the fan, the fan cowl, the water pump and the thermostat
chall be located in the same rclative p081t10n8 as on the wvechicle. - The cooling=
liquid circulation shall be operated by the engine water pump only. Cooling of ,
the liquid may be produced either by the engine radiator or by an external circuit.

n>~vided that the presswue loss of this circuit and the pressure ‘at the pup

inlet remain subtstantialiy the same as those of the engine cocling system. The
radiator shuttcr, i- lncorporated, shall be in the open pos itkon.

“Where the fan, raliator and cowl system cannot convenxently be fitted to
tba en glne, the pcwer abegorbed ty the fan when separately mounted in its ccrrect -
yosition ln relation to the radiator and cowl (if used), must be determined at -
the spceds corresponding to therengine speeds used for measurement of the engine -
" power gitner bty calculation from standard characteristics or by practical tests.

This power ccirected to the standard atmospheric con:htlms defmed in point 502420
' should be deducted from the corrected power.

§/ Vhere a dlsconnectable fan or blower ie incorporated, the test shall
be made with the fan (or blower) connected. ‘ , .-

-1/ The thermostat may be fxxed in the fully open poaition.

8/ Mxn imun power of the generator: the power'of the generator shall be
lirited to that nccessary for .the operation of accessories which are indispensable -
for the operation of the engine (including electrically driven cooling fan Ir
the ccanexion of a batter" is receosany, a fully charged battery in sood order
st be used. e '

9/ The temperature of the air at the inlet manifold shall not exceed
Athat Speleled by the engxne manufacturer, ir such a apecxflcat1on is given.

A

Charfe air cooler'

Cooling of the charge air may be performed either by the engine charge
air cooler or by an exteinal cooling system, provided that the pressure
and temreratur~ of tiiy oi» at the charge 2ir cooler ocutlet are - :
equivale: © to those of the original aystem specxfic by the engine
manufacturer., . - E *
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5.1.1.3. - Diesel engine starting auxiliaries. For tho auxiliaries used in the

stating nf diedel engines, %the two following cases shall be

considered:

5.131.5.;. Llectrica) etarting. The generator is fitted and it supplies, where

—

A

j
\

necessary, thc auxiliaries indispensable to the operation of the engind

5.1.1.3.2, Startiny cther than -clectrical. If there are any electrically-
-« operted cceessories indispensable to the operation of the engihe,
Fhe generater ir €itted to supply these accessories. Othervise,
it is removed. In cithcr case, the system for producing and
accuiulating the energy necessary for starting is fitted and

operates in the unloaded condition.

5.1.2. = Setting conditions

The setting ccnditions for the test to determine net powver are

indicated in table 2. .

TABLE 2 = Sctting conditions

1 Setting of carburettor(s)

Set in accordance with the manufacturcr's
production specifications and uscd without
further alteration for the particular
application

2 -Settg of injection
puzmp delivery system

Sct in accordance with the ranufacturer's
production specifications and used without
further alteration for th: particular .
application :

3 Ignition of injection timing

Standard-production. timing curve specified
by the manufacturer and ueed without
further alteration for th~ particular
application

4 Setting of governor

Set in accordance with the manufacturer's

* production specifications and usfed withcut

further alteration for the particular
application '

5.1.3. ~ Net Pcwer Tests

5.1.3.1; _ The net power test shall consist of a run at full throttle for
. : positive~ignition enrines and at fived full-load injection—pump'
setting for diesel engines, the engine being equipped as specified

in table 1 .

5.1.3.2.

Pcrformance data shiall be obtained vnder stabilized opergting
cenditions, with an adequate fresh-air supply to the engine.

. Th~ engines shall be run-in in accordance with the manufacturer’s

reconmendaticns,
in linited quantity.

as pousible in oxder to
factor. e

- shall re sclected as near to reference conditions

Combustiion chambers may contain dcposits, but
Test conditions euch as inlet air tempcrature
{sce paricraph 5.2)

minimize the magnitude of the corrcction

i it S CUE SR
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H5ele3e3. — The temperature of the inlet air to the engine shall be measured
i within 0.15 m upstream from the point of entry to the air clecaner,
or, if no air cleaner is used, within 0.15 m of the air inlet horn.
"Tho thermometer or thermocouple shall be shielded from radiant heat
and placed directly in the air stream. It shall also be shielded
from fuel spray-back. A sufficient number of locations shall be
used to give a representative average inlet temperature. .
;Lc air flow shall not be deteriorated by'the measuring devices
- 5.1.3.4. - Yo data shall be taken until torquo, speed ‘and temperature have
‘ T bcen maintained sub"tantlally congtant for at least 1 minute.
5.1.3.5. ° - The encine gpeed durxng a run for measurcment shall not deviate
o . ~.  from the selected speed during the readings by more than + 1 per cent
or + 10 rev/min, whxchever 13 greater.' ,

‘.

5.1.3.6. Observed brake load fuel consumption and 1n1et air tcmperature '

' . .. data shall be taken simultaneously and shall be the average of
: . two stabilized values differing by less than 2 per cent for .
e brake load and fuel consumption. )

5;1.3.7;.>'“‘=1'A tlme of measurement of not less than 60 seconds shall be used .
. .+ 77 'when measuring speed and fuel consumption by hand operation.
5.1.%.8. ‘ma; | L | T
- 5ele3.8.1. In the case of dlesel englnes, the fucl used shall be as specxfxed

..-in Anmnex V to Directive 72/306/EEG with the addition, if necessary,A
of a commercial liquid or gaseous fuel recommended by the manu-
. facturer. The fuel shall not contain nay smoke-suppressant A
: add1t1ves. ' o . 2 ' :
_ - " - . . B . AN

-

- . S - o ) ;
O

5.1.3.8.2. In the case of positive ignitioh engiﬁes,.the fuel used shall be
- " a commercial fuel, without any supplementary additive, chosen by '
. the laboratory in accordance with the manufacturer 8 specxflcatxbne.

5.1.3.9. . Coollrr of the engine

- 5.1.3.9.2. urnu1d-cooled erglnes The temperature of the coolant at the
: outlet from tiic engine shall be kept within + 50C from the upper _
thermostatic controlled tewperature spocified by the manufacturer..
If no temperature is specifxad by the manufacturer, the temperaturc
- shall be 80 + 5°C. I



5.1.3.9.2.

5.1.3.10.
5010 3.11.

5.1.3.12,

5¢1.3.13.

5.1040

.
*
-

5¢1.5. -

5.2
5.2.1.

Air cooled engines

For air-cooled engines, the température-at a'point indicated by *

- the manufacturer shall be kept between the maxirmum value

specified by the mamufacturer and T,, - 20°C."

M
The fuel temperature at the  inlet of the injection pump or
carburettor shcll be maintained within the limits established
by the manufauturer.

The temperature of the 1ubr1cating oil measured in thc oil esunmp
or at the outlet from the oil cooler, if fitted, shall be
maintained within the limits established by the manufacturer.

The exhaust ?as temperature shall be measurcd at a point in the

exhaust ) adjacent to the ocutlet flange(s) of the exhaust
manifold § It must not exceed ‘the value specified by the
manufacturer, . '

Auxiliary cooling system

An auxiliary cooling system may be used if necessary to maintain
the tenperatures within the limits specified in points 5.1.3.9.
to 5.1. 3.12.

Test procedure

Tak - measurerients at a sufficient number of engine speeds to
define the full load power curve completely tetween the lowes?®
and thec kighest engine speeds recomrended by the manufacturer.
This range of speeds must include the speed of revolution at
which tlie ergine produces its maximum power. The average of two
statilized measureméhts is to be determined.

Measurement of srcke index ' -

In the case of diesel engines, the exhaust gases shall be examined

during the teet for compliance with the concitions set out in
Annex VI to Directive 12/306/E8C.

t

-Correction factors

Definition

The correction factor is the coefficient K by which the observed

power must be multlplxed to determine the engine power under the
atmospheric reference conditions sepecified in point 5.2.2.
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50242 ' ‘Atmvspﬁoric conditionévéf reference

5.2.2.1. - Temperature: 25°C. . |

5¢2.2+2¢ . ; Totai preésurvz 1,000 mbar, 1nclud1ng water vapour prcssurc.';;'j
5.2,3., Corditions to be complied w1th in the laboratory - L

For a test to be valid, the correctxon factor K muat be such
that O. 96< xsl 06. :

'5.2.4. B A Dﬂterrlnation of correction factors_

5.2.4.1¢ Positive-ignition engines (cwrburettor or injection) = factor x‘
_ . The correction factor is obtained by applying formula (1)3 -~

xc'a - Qo) L (r) . 05 ...'(1)_9
where o (r» ) (298) ,_.‘ ST v,:

T is the absolute temperature in kelvins, at thc air Lnlet :
to. the engineg ; o

p is the atmospheric pressure.-in'millfbara.\"

5e2.402. Diesel engines = facfor K’
5¢2.4.2.1 Na*urally-a*p rated four~strcke d1ese1 ensgines, and two—stroke

diesel engines -

‘A"The'correéfion fagtéruia caléulated by means of fbrmula (2):
o = (000)  0.65 () 0.5 e es(2)
R O 2 2 €-:) DU -

5.¢2.41202, Pressure~charged four-stroke diesel engineg -

95.2.4.2+2.1.  Exhaust-driven tﬁrbo—sqpercharned engihes\ K

. No correction shall be made to the power. However, when the
density of the ambient air differs by more than 5 per cent from
the air density in the reference oconditions (25°C and 1,000 mbar),

- the test condxtlons shall be noted in the test report :

5.2.4.2;2.2. Hechanlcallesuge harged engines : o Tl

5.2.4.2.2.2.1., The ratio r shall be defined by fq;mular(B)z



5.204.2.2.2.2.

5e¢3.

Sede

Tobels

ro . ) D ' e o o (})
W) (1)

D is the amour:® of fuel delivered, in mm’. for each engine cycle;
V is the cyiinder capaciiy of the engine, i.. litres;

P1 is the aubient pressure;

Pé is the pressure at the engine inlet manifold;

T

, is the ambient tems’erature, in Kelvins (as defined in
paragraph 5.1.3.3. -

T2 is the temperature at the engine inlet manifold, in Kelvins.

The correction facter for mechanically~-supercharged engines shall
be the same as that for naturally aspirated engines, provided r is
equal tc or greater than 50 mm’/litre, and it shall be equal to 1
if r is less than S0 mms/litre.

TEST REPORT .

The test repcrt shall contain the results and all the calculations
required to find the net power, as listed in appendix 3, together
with the characteristics of the engine listed in sppendix 1 or
appendix 2 to this annsx.

HODIFICATION OF ENGINE TYPED '

hny wodification of the engine with regard to the characteristics
listed in appendix 1 cr apperdix 2 %o this annex must be reported
to thae competent adwinisiration. That adminisiration wmay then
eithers

4

coneider that the wedifications made are not liable to bave
ary substantizl effect on the power of ithe engine, cr

equrst the Iaboralory comducting the teals to 2eterning tae
power of the engine esgain hy cavxying ouh such teons a9 it
deens NeCLRBATY A




1.

1de e

l.2¢ .

1.3, ¢

1.40 |
1.5,

1.6. .
1.7. ..
1.8,
1.9.
1.10. .
1.1,

7 Agpendix 1
ESSENTIAL CHARACTERICYICS OF 'EEE’ mcmz-/

(Dxeael englnes)

Doscrlptlon of eﬁgme

) Bore' ooc.-oooiottoonoo.-oooo.--oo mm-

L4

mke .........‘..,...Q...................,;'.0.....‘....'.;..»......:._

Type _o‘.ooogg‘oi'oooQogg-.oocooooo-oo_oogoo‘oooooooo;oootcooco.oooooco oo

2

- Cycle: fqﬁbatroke/two—strokeJ .

.l_'- Stroke *eo0sesssecesscresssnsacoces I

Cyllnder capa.crty ecsevscseseinsesieces CN

5, .

_Compresm.on rati oo,,o,,o,o.,oo.-oooooooo;oooo-o-;ooo.oo'oo;oo
' ,"Drawmgs of combust:l.on ‘chamber and piston CTOWD eeseccescocseces =,
.- Minimum cross-sectiona.l .area_of inlet and outlet ports csssseces

‘.0~ .System of cooling.
1.1l .. : '

Liquid

Nature of 1iquid secsesecccscanes Circulating pumpat yee/ncr-/
'.Cha.ractemstlce or make(s) and type(e) Gesinsssasssssasserreres
* Drive ratio ...............z_-.....-...-...........g-............:
- Thermostat: setting: .\..,.........i.’..m....,;........,;..........’.l.V _
Radfators dfawing(s) or ma™e{s) and type(s): .'....'.....'......'.. ;

Relief valve prﬁsm.\re settings ..ooooooo.0000000-00000..'00-.000

Fan: cha,racteristlcs or m&kE(B) and ty’pe(s)s o-ouot;ooo-.ooo-oo

Fan drive 8y5tem3 .ooo.o-ooboonoaoo Drive i'atio! secscsesscesee ‘

Fan cowls Ooo00000'000000000u..t......o.ooo.\.o'QOOQQOQQQU‘QOOQOO

-

.

- « Tee

i/ In Qhe case of non-conventiona.l engines and systems, particulars -
‘oquivalent to those referred to here shall be supplied by the panufacturer.

g/ Strike out vhat does not apply.

y _Speci.fy the toleranoe. _—
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1.1.2. - CAir :
Blower: characteristiss or ma.ke(a) and type(s): esee Drive Tatio? esee

’ Au‘ ducting (standa.x*d PrOdHCtim)l CE 2923390000082 000 000000 EES

. .'Temperature regulat.cm svatems yes/noy Brief desoription .....\'
1.11.3. . Temperatures pfmrt_‘_t_gd__:jy t‘ze nanafacturer
- 1.11.3.1.  Liquid cooling: Maxirmuma te. perature at ocutlet Cessececsccsscans
1.11.3.2. '-';Li: coolings . RGITeNCE POINE wevesressssssssssssenaassaanass

» C Maimum temperature at reference point seecavee
1.11.3.3%. Maxmm outlet’ te'pt_rature of the inlet inte*cooler cececesncess |

R ..

l.....'...‘...O...'.'......‘..'.I'.‘...........

1.11.3.4. . Ha:’mum exh:.me‘; *empera.tu.re at the pomt incheated in’

pOi'llt 5 1 3 12 above. ...'.’..........................’.‘..‘....

1.11-3-5- . Fuel ‘te'*pemtumx zin. - ---o'.ooo:-onoooooonot TMAXe ssssssscsese.
1.1103.6§' - Labriecant teﬂpemtm’ min. Qcao.o;;ooo.-co-o nAaX . ‘.;oa.oc:oooc
'1.12. . . Supercharger: thh/vithoutg/ Description of the system <cecees

. . o . oL e e .
(EXXEREFERRRYNFER RN NRRRRNEANEENNEERRRR RS R AR RN ENFREREE A RN R AR RN RN

1.13. | Intake system . oL | | |
I’ . Int&e mani-fold: ....;"'>..'.‘.......; DeBCript’im .‘...‘.'.....‘.'.‘
Air Filters ececesscsscceses Make oooouo.oooc".;- Ty'pe o'-lvroonao’oo'
]

Ihtaxe silencers: ' MaKe seccsosssassee Ty‘pe oo.oo-oooloo' |

2. o A3Aitional anti-smoke dences (1f any, and 1f not covered by
- . anothor. Leading) -

- . )

3 . DPSCl'lptlon and dlagrams ..o.qoo.-o..no.Q‘cto.ooonc'o.ooo-.oooc. )
3. .. Air int:ke and fuel feed -~ . . - .

A 3.1. R L e Descrlytlon and diagrams of air mtakes and tbeir ucceaaoriea :
7 (He ting dmce, intake silﬂcer, etc.) :

...'Q..".‘...'.'...'O.‘...'.O'.......Q’..Q...C...............Q.
' .

3.2. -  Fuel:feed

B . .-
~ g 3 . A

2/ Strike out what does not applye
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) Descrlption of eng;ne

......

L

Appendix2 o SR
ESSENTIAL CHARACTERISTICS OF THE ENGDB-/ B

.....

(Poaitire-ignition ongines)

"Make ooo..oooooooooooOl..0;0.6..00.00000000.0.050.;.0...0.0..;.;.;00000.

. Ty‘m ..0..'.....0..0.0....0..0...;....O......;............’.......0..... )

Stmke ...........Q................ m

. Number Bnd layout of cylindera and firn.ng Ol‘der etesesvscscssccrncrscrens .

Cyh.nder qapat‘lty sseeesccssessscee cm3 ‘
Compression rati o-ooooocooooooooococ.-oooo-'.ootooo;;o.-oo;ouoooo-ooo

Dr’urings of - comlmstion Chﬂmber Md piston cro\"n o.ooo.;oooooooooo'oocov.'
Minigum cross-aectional area of inlet and outlet ports ................;

.....

Sveten

of coollng ..........................o....................{......
Liguid . R , :
. Kature. of LiQuid ceavecccnsasncascacoscs Ciroulating pump: yes/no-/

' Characteristics or make(s) and type(s) sesescsescccsscsccsccsvecssoconce

DTJ.VG ratio uo.ooooooooooooooo-cooooovaoobcooooooooooo-ooooo-ooooocoo-oo'

Thermostat: ' ' V Ny

aettxng NN InmnmnmmmmmmImIImmImImImIIIInnononononoTOmmTss
Fadlato‘» Drawing(s) or make(s\ and type(e) ...............;;..........j_
Relief valve: pressure setting: ®sesesssnressssscscncsssterrssnsserrrne
F Characteristica or mdke(s) and fype(a). ......-...................:

"Fan 00‘!18 ..o.o.o.o.o.:oo.o.n'o‘oooooooooo.oooQoo':c.o.;-'ooooo‘oo.coooo..oococooo-ooo" '

> : S - . - .

In the case of non-conventlonal engines and systems, partxculars -

) equ;valent to those referred to here shall be supplied by tha mannfactuxer.‘

2/
3y

' Specify the toleranoo.

Strike out what does not apply.;.:-
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1'11.3.’
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1.11.3.5.
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fip

Blower: Characteristice or make(s) and type{s) ¢ceses Drive ratio: ‘s<..

Alr duc‘t;:mg (standa.rd production): oooocooooosooo-ooooo-eooooooooooooooo

Towperature regulating system: yes/ Briaf description eessecssscen

_ .o . . w EN—— T

Terroratures peramitted by the nanufacturer

Liquid cooling: Maximum temperature at engine ontlet ceccsvscscscnces
Air COOling: Re ference po:l.nt 0000000000800 0NN OBDEERPRNOEORONOOS
Maximim temperature at referernce point esscscssecscns

ha.nmun ou’clet temperatm of the inlet mtercocler ssesceravessensess

.

l‘.a.nm exhaust temperature at the pc:.nt 1nd:xcated in

Fuel ~temp'-!1"a.tlu‘_€- L'lln. oi.ooonoooooolt;nooo M3Xo sesssccscrscscesnssoco
Lubricant temperature: MinNe seeescesescvee DIl ecdoessccesosscssessce

S\.‘per'charger w1th/w1.thout.2/' Deécription of the aystem vesevoeessncesse

P,
3

0..0-.O..l.0...0....'0'0....0.'.0.'OO...O..Q..‘.O..Q‘...Q......'.......

I:"t ake svstpm'

Ail‘ fl.lte_r ecsssssvesness Voke wsseescssosonss Tm sdeesesecesssbdone

Intake Bilencer: sseescces MaAKk® cescssosovesses W esvocescsensesens

---------

-------

$d3:itisral anti-pollution devices (if eny, ‘and if not covered by

anctiher hreading) -

.L)GSCI"lpthl’l and dlag'ram& h\uub.ostooeqooooooeooooooooo'oopoooooouto-oo;

“Air intzke and fuel feed

Description and diagrams of inlet. ;)ipes and their acoessoriaa

- (dash-pot, heating device, additional ur intakes, etc.)
. o'.l..000.‘.C..COC0.0.0..O..."..'..O.............l.O....O.Q.....OOQ.'

. Fuel 1aed

by carbumttor(s)g/_....;.....-..;........ Number .o-oo-;ogoo.o.‘oc.oovo

2/ Strike out what does not apply -

T



3.2.1.1. .
3.2.1.2. .

3.2.1.3.
13.2.1.3.1.
<3.2.1.3.2.

3.2,1.3.3. .
' 3,2.1.3.4.

.3.2.1.3.5.

| . 3!2..1"4..
3.2.1.5,

32,2,
3,2.2.1. °
325242,
3.2,2. .3
3.2:2.4.
4e

4.

4,20

5.;.5.

----------

-3 o Appendix 2

Make ......'Q.‘..l..;..'....................'.’...‘............’..........

Ldgustments : o T

Venturis . oc-opoocooggqttoo- ( Curve of fhel dellvery N

)
)
Float—chamber level .......) or . ( plotted against air flow,
)
)

Jets......0...'............

and gettings required to
"eight of £10oat eceeeevecces ( keep to the curve.g/ ;
Float needle ssscessccesnse

lyib L 4 TN

_Hanual/automatic ChOke_/...otoootooooooooooo CIOSUIQ settingl/.....-....

Feed pump

| ~Injection system

Make(s) ooooo.o.o-c-.ao..o...o.o.0-0...0'..0;..;;.o.l....l.‘.t.;oooooo;l

"ype( ) oo;aooo.c'o..o-o'coolt.0...D..o,oo.o........;oloooo;.looooo-;too‘

Callbmtlon .............'..... bmyy

2

:Or CharaCterLSth diagr ooo.ogoooo;o‘ooo00'Opco.;io'o-oiyoo;o;ioa

Valve timing or equivalcnt data

_bmx4wum 1ift of valves, angles of opening and closing, or timzng detallsi
of alternative dlstrxbutzon systems, in relation to top dead. centre cess .

. \
oo.-.nocoo.oooooo-ooo-otcooOooooo90000000000000.00L...OOO0.0QO..00..00!0

. Reference and/or settlng range

Contact-po;nt gapg/-j/
Exhaust system =~ ° R e e X

Descrj.'ption and dia@mms o_io'oioo'odooi{dt‘d;cooco'o‘ocooooo.o.'.ooooocoo.oo;

2/ Strlke out what does not apply
3/ Spec1fy the tolerance

‘.PTQSS .;ooo.oo.ooocnoooooo or characteriatic diagr .OO#...'....OQ‘

\Descriptlon (General) .--.ooooo.oooc.oooo-..".\ocooo-ooooooooooco-o-.oo

.' N -

Se ‘,_'Irrltlch‘f” Tene s coee _----‘-'.';.r;( D o

5.1. ' Terition system type '+ . ". ,,-'.”““:'_ ;;.7;.'. Lo,
5.1.1.° Make'l;.....23...».;3;;....3.;.3.3;.;.u.sJ.;:.....{..............;;;...1

5.1.2. Type'...........;.......;............;.......;.........................._
| 5.1.3. f“ Tenition advance ¢ ....{.....;..J;;..................Q....;.;....._
- 5.1.4. _" Ign1t1on timin e eesdeenbenssenetnsesrereeseesresseresstasesnsasenes

and dHEII-Enele'/‘.,.;;........‘¢...io.oo00900000 "



Appendix 2

Te ~ ltvtrication system ' : . -

7.1, """ 'Descriptién of system . : .

’7;1;1.. "Position of lubricanf feservoira-i.....&o....;..-o..................;...
7.1.2.  Feed system (by pump, injection into intake, mixing with fuel, etc.) ...

OB PP AOIIPNPCIIOTIENPEPNOOOOPIOIEOROEROOITRUEDPPOBCOONEONONGOOOTROONCOGESEOSITSCSOIEOEEDS

7.2 'Lubricating pamp? R P
72414 MBKE: e+ . ccecssccesnccssesccoree sesessc0escesecos - sosscesssessesecioses
70202 TYPR! sevesscesccncgonrsercossserannonssosssnsaracecsasnssesesnssesesces
- 7.3./ . hlxture with fuelg/ |
7.3;1., Percentage ..........;.:.}.;.;‘  e

Tede .. 011 cooler: wlth/wlthouvg/
7'4'10 ‘Dm"’lf‘@(s) or make(S) and type(s)'ooo.ooo.Qo.oaoooooooooooob.o-oooaoooo'
8. . .. .Flec*rical equipment . ST v

Gnnerator/altornatorg/ Characteristica or make(s) and type(a) .........'

00.0.cl..Q0'Q.ot...'!ﬁ.l...&a.i...u..........Ot....‘O..O.’..".O..O0.000

_9.:; - Other auxiliarics fitted on the engine ’
 (Erumeration and brief description if necesaary) .........-............;
. 10. .~ Alditicnal information on test concitions o ‘ S
10.1. Srtarking rlugs .
10.1.1. MEKE euseeensecsscceasssssansssssesssssancsossncransnasensonanansasnnses
- 10.1.2.° Type o....,.......;...................;.....,..,.....,..............7.7.

10¢1;3;‘ Spcrh-gap setting SET I EITIIOCINELTIRPLORe0E0IP 00000000000 FCERNILIIEIIIROS

10.2. 7 Iemition coil * ¢ sl
1002, 00 " MEKE eass'seessosessseasecsasenenssstesocsansoosssenansenensesasssssosses
10.2.2.  TYPE eavtosencreconveonanctescrserasorraraoecatnensretcsssincesrossrecaoe
10.%.  lemit*en eondenser ) -

1003010 ’ )ba-ke ;0-400.ooo’Dodooouot,onoooq..qooooqooo.oo..o.o. XXX XEEYEENEEN NN NN J
10-’3-2. Tm ;ooo..-ooobto‘ooo-tocooooooo-.o--oooooooooooo.0000;000000000000-0_0'.0

10.4. Padio interference suppression equipment

1004'1.. y‘ake '0..0.......0..0....0...OOO....‘.......0.....0....00..O...C.....'.‘
1:00402. . Tm ....0.Q..0I.'..‘..C".0.l.'.0'........;’...'.Q!'Q....................'..

L I I R IO . .
“ e . »

N
A

> : L ]

2/ Strike out what does not apply. ey e -



Appendix 3

' S'"AT'"P"‘I‘I"" OF THE RDSUL'I’S OF TESTS FOR XIIASU'RING NET ENGIIE PC\ER

_1- . i Trade nanpe or ma.rk Of the engine o-o-ooro.0oo~;oooocooo--ooooooooooo;ooo
2. . o Type &nd identification number Of engine oo..oooo,oooooo..oooocooo-poao-."

3._ -"‘.‘,.‘ Izenufacturer 8 name and a.ddress .to....t.."'..Ol.......Q..O...O....l..o.

4. ;7. - Name and address of manufacturer's represontative, if_any_...............:
Se N Test condltlons L ) e L - : L.
5.1, - Pressures measured at maximum power csecvsccivvessae R
5.1.1. J-barometric essecscssssssccccsesasns wbars , ) -
5.1¢2. = exhaust cesveseiesssresetenteccesce mba.ra"_t . l o s

'5.1.3.. Inlet- depression R T P PR YRR RY mbars at engine 1ntaka eyﬁtem‘

.92 . Te peraturas measured at full load snd with the engine epeed at maximun

power: S
5.2.1.  of the intake aiz revreeereeeanaasn %C o
\5;2.2. ~ at the ontlet of the. engine intercooler T
5.2.3.  of the coollrxg fluid: | P

N

5¢2.3.1. at the en@nﬁ COOIIDG ﬂUld Outlet esesvessseensstsssesesn e '0-/', .
. . ’ . * L
"5.2.3. 2. at the refexence point in the caae of alr cooling esrecessosevscsoe '0-/ .

le o

'5.2.5. -of'fﬁé fuels

5.2:5..16 at the carburettor/injection pump intake/ .onocooooooo.o.oo .c

5¢2¢5.2¢ - J:f; the‘ fuel-consumption meaauring dGViOQ oooonooooooooooooo. oc

5.2.64 of the exhaust weasured at the point adjacent to the outlet flange(s) of -
ot the em‘.a..st ma.rufold(s) .ooooo-ooooooo(ood(‘dl.doccoooocooo. °C . ‘

5 2. 4- of the oil secososesscecase .c (indicate point of mwmmnt)

‘, 5;3. * . Engn'le SpGEd vhen 10.11!1@ --o-.oooooooocooc-ooooooooooooo.oao r.p.n. .

5;4;1}'7"Characteristice ‘of -the dynamometer: - 1"3:~--~1[
5;4-1. ‘ Make oooono..o-oo-.cotooldco‘..ooo‘o‘..oc.ooooooo.ouo..o‘ooooooooo;codot.'
5.4-2-- ., Tm .co.tooooo..-o..0-‘000oo'.o.0;0..0....‘.-QO0.0.0.....00.;0‘-000000000... \

S¢S 770 ‘Characteristies-of - the opacimeter: ...: ,..}}.:_.T S -
5¢5:1s ° "Make oqoo..i.‘o‘jo...ono...OCo000O0OOOCOC‘O0000.‘.;000000‘.00.00'00?.‘.00.00" L

, 5.5.2; Ty‘w ‘.‘.g;oooéoohba0oo.vo-o0ool00;oooooooooooooooooooéioooyooo.ooooooooofooooo

N PR

*/ Strike out what does not apply. - - - -

o -



e T oS

“ 5-6;1.1. : .
5.6.1.2.

5-6. ]
5- 6.1.-'.

5.6.1.3. % 4

. 6'1 3. 1.

).6 1 3 20
5-401 4'
).6 1 401.

C5.6.1.4.24
Se6.1050
5.6.1.6.
5.6.2. -
5.6.2.1.
5.6.2.2..

5.6.2.3.

) 5.6.2..4.

o 5.6'3... -

5T
' 5;7.3.

5.6.3.1.

C506.%.20
5.6.3.3.
5,644

5.6.4.1.

5 6.4.2.

s, 6.4.4.‘>
5. -

e . " PR . I

5.7

e a - m———

2l A _

’ For pos;tlve—zgm.txon engmnea operating on liqm.d ﬁzel D T T T XY PR

ytake- ....O.Q..l..0'...'....l...Q.O.....O'...............‘...‘.Q......

vP“le‘Catlon oQo.olD.oJ\oco.ooolooo.lﬁ....'..‘..ooc.0.'.....‘I.QOO.'.

* snti-knock a.d:h.t).ve (lead, etc.)

R M e e e 7 e ee .

.
. Type- --cocon-.oouvo-oeoo-oo.oacoeooooonooc-ooooo.oooo.oo-ooo.o.ooo.oo

Content mg/lltre ®ovecoesevsenesssreraccevee

-Octa.ne number- s T L . o i
FOV HO. ......0..O'...'O..l..."l‘..I.v..tl.... .

L

MON Ro. .-..ooooooc'ooo-{-ooeooooon-ooootcoo“ ‘
.Relatlve QenSItyn eesscsssesessescss Bt 15./4.0"_>
~ Calorific value: -pocencoo.o-ooooo-o kJ/kg

For positive ignition engines operating bn g\ase'oﬁs' fuel

- yake. d'.'l.c“'..'9.".0..00....0.'0.‘...........‘....OOQOQO\OOOOOO'OO'D'

i Specxflcatlon oooo.oo-oooctooooooocuoo-eoco-coo-oooooooooonooooooocodo'

"Storage PTEESUIGS -o.c.-ocooooooooocoooooooouooouu;o-o;oaocooosno-..a.f\

-Utlllzatlon pressure. .ouo.ooo.conottooootaoo...o....'.......l‘.'o’o...;

For diesel ‘engines operat:.ng on gaseoua fuels . o . ST .
P@eﬂ system' £38 .ooo.»oooo.o.occoo.coooo-oooo-ooooocot.ocooocoaooooc

spQCIficatlon of EﬁBJHSGG .....Q0.00o0..ooo..0l...o.e...oco'....oo..to

-

Puel 0‘-/838 proportion ssoseer c-ooooo--oooooooo-ooooo-oocoo--ooooooo

- For diesel engines operating on liquid fuel

-~

}hke- '.....l...00...‘...Q....BC.’..........OOO...‘....Q‘....‘.C.’..’.I..l

) Spec1f1catlon Of fUQl used oqo-docooooco-oooooooooootoooooooooo.o.o.o.

» )

Cetane number .ooo.'ocoooo-o.oo-o-ooooiooooooooooooo.o-o-ocoootoocoooo C e

BN IR P )

“Relatlve denslty. .ooooooo--ou-ptoooo Bt 15./‘.0

uabrlcant

. Make. .oooooo;c--o--ooo-oo.ooooo--ooo.ooo.ooo-oo-ooédooioooooooooo.ooo
: SPQCIfication 0-;oo‘oe;oo.;;;:;;;;o;l;o;.;;;Occtoﬁ;oiooo;ooo..‘o‘o.ooo'

LA wh e LA IR 2R 2 IR S N ) . LT A . e . . * . -
SAE ViBOOSitY: oc.coo.oo..o'b.n....O.t..0.000.00QQOUOOtOOOOOQCo.oo.ooo_



6. Detailed rocults of meacurements . -

6.1, Treine performance

-

Engine speed {
ﬁ. P.g.) ;

N
LS

| consumption

e <h
Ka"/‘m:/

Engihe test -

i - . k1
e« 7 'Specific fuel

results .
! Torque
L | No™ =
-~ - - Power
: - kV

Ceorrection factor

Corrected brake power kW «

. : L R
Corrected fuel consuzptlon——/

]
H

¢

Corrected torQque Nm v
Towéi to be’ No. 1 -
added for.. < -
auxiliaries '~ ,| No. 2
fitted 'in -

excess of ., - No. 3

2 am g

table 1, (See
appendix 1, ‘ g ,
paragraph 8, . B -,
and appendix 2, '
~paragraph 9) A g
Pover to be ' -
substracted ' - o
when fan not -
fitted (see -
tabie 1

ncte’ _/)

Net power k'7.

et torque Im

#/ Delete whichever does not apply.
**/ _Applicadle to diesel engine only,

‘




6.2, Exhaust sdoke indgx (to be completed for diesel engines only):

Engine speed
(TePome )

- ©

Nominal flow G

(1itres/second)

{ Limit absorption

‘values
€

o

1. Measured aBsorptioﬁ

~ . values
P S
(@),

"

RS T VR OO

esoe sy
.

eamccoosves
S

LA N BN NN B N X J

L e .

enscoevecse

'-t-..‘top
. -

L B N NN N B N N NN J
evsevrevssesvosens

- . . . {
LA XN NN R NN XENNNE N

. . I
P OO SENGOLS TN

‘' esonecsenvosessce
sebsvecevecssooe

- . . - e s
SsePOOCSCOICOIOSERTROERNO

I

..k....,........'ﬁ...
.00.6..0.0.0.';1000
.’ouoo;oooooooo,oo-
oaoooo.ionoct;oooco

(YR XERENENANENE N LR NN

" eessessseseccnceece

LG4

-

: N o : B ‘ \74
) 6-3{. Maxlumxz net powers --o-o"o-occco k" at sesecsssececssvessceas XoPela
Aax;mum 'ret' torque. oooooooooooo " Nm v A

/oA

7. - Engine submltted for testang on ......;.............;...;....................’
"6, Technical e€rvice conducting the teStS sessesesssssssosscssscsssssssecssansne
9.1' Daté of test report issued by. that aervice ......--.-...-.u.......n..........'
10, . Number of test report issued by that service ................................_
11, Place- ........................................e..............................
12, 'Dcte.;..........I;.;.....;..............;..........;.........................

17- -ngnature oo.o-o..o.oo-o.oo..cooooooo;oocoocooooooo-o-;.Ooooooeooooooooooo‘oc

14, Tne fbllow1nL documents are annexed to this commun;cationxlj
1 copy of appendix 1/2-/ duly completed, with the d:nuinea and .
documents requ;xed for the different items. '

1.,
.

T ——
a L ~

- f_/ The maximum net po&er and the corresponding engine spoed are detemimd,
_where applicable, by the horizontal tangent to the curve of the net _power as & )
functlon of engine apeed. - .- , . N N
. / Strike out what does. not- apply.-" R



Appe ndix 4

-

"STATEI"TIVI‘ OF THE RESULTS OF C.”.CULATION OF AVATL*BLE PO"EBy

-

1. Auxiliaries fitted for vehxcle apphcation additional to those requu-ed for
net power umeasurcment. - : . o _

- .

L YA B 1 "~ Make and type
I ] 'Auxilz.a.ry-/ / - . Reference number

No. 1

~

2
: 3 .
4

2. Caicuiationi of available power. .

— . -
 Ineine speed 1

| - S ' , v U , -
Corrected net pcwer'k‘:‘—/ - - ] . o g . ) o
' S+ ] - ' N
Corrected net torque‘Nm-/ . : . | ’
Tower euserbed | Noo 1| =~ R
Ly additicnal -3 ' ’
auxiliaries S3 L
Chwr 2/ S R .
Availabie power (k¥) . 4 . < - . - b '

_-'-.\va.ilable" torgue (Nm) L o ‘ N
B _ -
! :/ ‘Iet power report details. T o

l - : » :

Techrical service conductlng the net power tests ssebsecscassssssrrsne
Dates of test report issued by that 0eIViCEe cevececcesssesssssassansse
Number of test report issued by that serV1ce es0000cs000es00000ss0vOS

3." Yaxznum avallable POV?T cevssessccssoo kwl/ at e

étoonoooo.ooooooooo.t r.p.n._
4.\\ Maxirun avallable tOIQUC seccsesssses N

at .oocoooooooooooo-’coocoo r.p_m.
Se . Tecnnlcal service 1ssu1ng the report ®ev00scvsccnceresestesscorseeresescrenee

. 8. Date Of test report issued by t?&t Beerce ..ooo%.ooooooooniooooooooooooooo-o :
- - ) . ——— . e .,‘& LI -




[ : e D -

T Nurber of test report-issued by that.s.ervice tteecccsensvesscesssessnscessess
8. Place ..ooo..o..a.totQ.ooQ...‘.QOO-DOO...VOOOOOQOOl....t...-‘t.o..n-...'o..o.o-

9. Date .....00..Ol...‘DI....Q.O..Q..’......Q....O.......OQ.I.................'

-

10, Signa‘cure of ,Inspeétor’ .o.ﬂ.e..t.'oiooot..‘......0.....'0..000.0........0...1

Notes to the Statement of the Results of Calculation of Available Power.

: The zvailatle power is the
difference between the net power determined accerding to the method described in
- paragraph 5. above and the sun of the pover of the auxiliaries other than those
+ specified in tab;e 1 (paragraph 5.1.1.2. above) and in cont;nuous operation.

1/ Available Power - methed of determination:

2/ Fower t5 be includei for the various auxiliaries

_ This note gives & non~exhaustive list of auxiliaries which can be fitted to
the vehicle and indicates the power to be taken into account in calculating the

“available power as defined in note 1/ above. v

. Air compressor or other soufces of pover for the braking device. Only the
T power in the unloadea condltion shall be taken into account in calculating the

' avallable power.

cwer steering éompressor. Since this ocperates intermittently, only the
minimum power absorbed w111 be taken into account.

- Suspersion compressor.'
power absorbed will be taken into account. ,
Air—conditioning or re'rigerating systemk\ The rated power absorbed by this
equzpment will be taken ‘into account, , '

i

Mechanical 9qu1pment taking power directly or indlrectly from the engmna of
~ the vehicle and in continuous operation while the vehicle is moving
{cezent-zixer etc.).
into account..

‘/ The maximum available power and torque and comsp.nd:mg engine speeds
are detexuuned by conszdering the hor1zontal tangent vhere applicable. ..

’ }

Since this operates intermittently, only the minioum |

The nominal power absorbed by such equipment will be taken



