COMMISSION OF THE EUROPEAN COMMUNITIES

COM (79) 781 final

Brussels, 10 January 1980

TWO PROPOSALS FOR COUNCIL DIRECTIVES ON THE
APPROXIMATION OF THE LAWS OF THE MEMBER STATES RELATING
TO THE FUEL CONSUMPTION OF MOTOR VEHICLES AND TO THE
ENGINE POWER OF MOTOR VEHICLES RESPECTIVELY

(Submitted by the Commission to the Council)

COM (79) 781 final



T e o gty S P VP n> - k2 am e e g s Ll L e S

EXPLANATORY MEMORANDUM

‘I. GENERAL

On 15 June 1979, under the Community's programme for energy saving, the
Commission forwarded to the Council a proposal for a Resolution on new
.llnes of action by the European Communlty in the field of energy saving (1).
In item 3.1 of this proposal it is agreéd that "voluntary indicative targets
for the fuel consumption of motor cars and light vans should be established
at Community level in cooperation with the automobile industry" and that'the
Commission should accelerate "the completion of the remaining technical work

to develop a standard method of measuring fuel consumption by vehicles™.

The importance of a Community method of measuring the fuel consumption of
" a vehicle is beyond question not only as regards the monitoring of the
abovementioned targets for the reduction of consumption but also as regards

the supply of objective information to customers and users.

Negotiations are under way with the motor-vehicle manufacturers with a view
. to reaching agreement on voluntary measures by the latter to restrict fuel
consumption. As regards the method of measuring this counsumption, the Com—
mission is in a position to put forward a proposal for a Direotive, since

the basis of this essentially technical text is already available.

At the same timg, the Commission is likewise in a position to put forward

a proposal for a Directive on a method of measuring the engine power of -
motor vehicles. These two proposed Directives are part of the procedure for
EEC type-approval of motor vehicles and their trailers which was the sub-
ject of Council Directive 70/156/EEC of 6 February 1970 (2) and in respect
of whioh a proposed amendment was forwarded ito the Council by‘the Commission
~in Januvary 1977 (3). In adopting these two proposed Directives, the Council
must therefore take prior or simultaneous measures to adopt the corresponding

(1) 0J No C 208, 18.8.1979, p. 4 oo/ s
(2) 0J No L 42, 23.2.1970, p. 1

(3) coM(76)721 Final of 6 January 1977
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amendments to Directive 70/156/EEC. The sections in question are 3.2.5 and
3.2.10, Amnex I (minor amendments being required in respect of Notes (s)

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 proposed Directives, the Commis-
sion took as its basis work already ocarried out in this area by the aneva-
based Economic Commission for Burope - a fact which, as far as trade is
concerned, must be an added advantage, since a very large number of couniries

are represented in this organization.

IT. COMMENTS ON THE TWC PROPOSED DIRECTIVES

As regards the measurement of fuel consumption, the field of application
is limited to motor vehicles of Category Hl (1). As regards the measurement
of engine power, the field of application covers motor vehicles of Categories

'M (1) and N (1) (Artioles 1 and items 2 of the annexes).

Article 2 in each case incorporates into the EEC type-approval procedure the
provisions relating %o methods of measuring fuel consumption and engine power
respectively. In the case of certain Member States which do not at present
have a national type;approval procedure‘it has been necessary to introduce
provisions under which the use in these éountries of wvehicles complying with

the requirements of the twoe Directives can be guaranteed.

Article 3 in each case lays down the procedure for the adaptation to tech-
nical progress of the requirements of the annexes. This procedure is set out :
in Article 13 of Directive 70/156/EEC on the EEC type-approval of motor vehic- -

les and their trailers.

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

the provisions necessary 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 Member States in the fields covered by the
two Directives, so as to enable it to put forward any comments it may wish

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

e

(1) As defined in Annex I of Direotive 70/156/EEGC.

B
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IIT. CONSULTATION OF THE EU/ROPEAN PARLIAMENT AND THE EﬁONOMIC AND SOCIAL
COMMITTEE

-

The opinion of these two bodies is required in accordance with the second
paragraph of Article 100 of the EEC Treaty.



PROPOSAL FOR A COUNGIL DIRECTIVE
ON THE APPROXIMATION OF THE LAWS OF THE MEMBER STATES
RELATING TO THE FUEL CONSUMPTION OF MOTOR VEHICLES



THE COUNCIL OF THE EUROPEAN COMMUNITIES,

Having regard to the Treaty establishing the European Eoonomic Community,
and in particular Article 100 thereof, ‘

Having regﬁrd to the proposal from the Commission,
_ Having regard to the opinion of the European Parliament,

- Having regard to the opinion of the Economic and Social Committee,

Whereas the technical requirements which motor vehicles must satisfy pur-
suant to national laws relate, inter alia, to the method of measuring fuel
consumption which the manmufacturer must use to indicate the fuel consump-

»

tion of a vehicle typej;

Whereas those requirements differ from one Member State to anothér; whereas
it is therefore necessary for all Member States to adopt the same require-
ments either in addition to or in place of their existing rules, in order,
in particular, to allow the EEC type-approval procedure'which was the sub-
ject of Council Directive'70/156/EEC of 6 February 1970 on the approximation
of the laws of the Member States relating to the type-approval of motor ve-
hicles and their trailers (1), to be introduced in respect of each type of
vehicles |

Whereas the Resolution on new lines of action by the Burcpean Community in

the field of energy saving (2) calls on the Commission to develop a standard
method of measuring fuel consumption by vehicles and to establish; in coopera~
tion with the automobile industry, voluntary indicative targets for the re-

duction of fuel cohsumption by motor cars and light vans;

Whereas a Community method of measuring fuel consumption is therefore ;

necessary to monitor compliance with the voluntary indicative targets to

be established in the very near future by the European manufacturers for
reducing fuel consumption by their wvehicles, under an agreement with the

._Coﬁmunity,’and to ensure that customers and users are supplied with objective

s/

and precise informationj

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

(2) A draft Resolution is under discussion in the Council and is published in
0OJ No C 208. 18.8.79, Pe 4.



Whereas the provisions of this Directive apply only to gptor vehicles of
Category M, , in accordance with the internationsl 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 vehiocle will be developed as soon as certain
technical difficulties can be resolved, '

HAS ADOPTED THIS DIRECTIVE:

Article 1

For fhe pﬁrposes 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 {ype-approval or national type—
approval in respect of a vehicle, nor refuse or prohibit the sale, registra-
tion, entry into service or use of a vehicle, on any grounds relating to the
fuel consumption 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. ¥l /



Article }

The amendments necessary for adapting the provisions of the Annex to take
account of technical progress shall be adopted in accordance with the proce-
dure laid down in Article 13 of Directive 70/156/EEC. ;

Article 4

‘1. Member States.shall'bring into force the provisions necessary in order

to comply with this Directive within eighteen months of its 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 Stétes;
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ANNEX

METHOD 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 different models of vehicles.

2. . SCOPE

This method applies to vehiclos of category M; equippod with
internal combustion engines.

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

1 i Cycle simulating urban driving, as described in Annex 3Ll of
Directive 70/220/EEC (item 5 below)3 :

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 1itree/100_km. ‘
3.36 Distances shall be measured to within an acocuracy 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 ZO/EEC or that specified
in Annex V of Directive 72/306/EEC.

%/ This test shall not be made if the vehicle's maximum design speed is
less than 130 km/h.
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TEST CONDITIONS
General condition of the

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
carburettor inlet for air heating, it shall be in the "summer"
position. In general, the auxiliary devices required for the normal
operation of the vehicle 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 compressor shall funotion normally.

If a supercharger is fitted it shall be in the normal operating
condition for the test condition.

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

Lubricants

All the lubricants shall be those recommended by the 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 condition). These pressures are to be indicated
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 cent; this device
shall not interfere with normal supply. If the system of measurement
is volumetric, the temperature of the fuel in the burette shall be
measured,

A valve system shall be used for rapid change-over from the normal
fuel supply line to the measuring system., The change—cver shall not
take longer than 0.2 s,

Reference conditions

Pressure: Hb = 1,000 mbar
Temperature: T, = 293 °k (20°c)

vofse
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Air density

The air density when the vehicle is tested, calculated as des-
cribed in item 4.5.1.2. below, shall not differ by more than

7.5 per cent from the air density under the reference conditions.
The air density shall be calculated by the formulas

Hep T

dT-dOK-*H—-— -,F;—' y Where

= air density at test conditionsj

= air density at reference conditionsj

test pressure;

= absolute temperature during the test. (°K)

ERl® L e
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MEASUREMENT OF FUEL CONSUMPTION ON A CYCLE SIMULATING URBAN DRIVING

The test cycle shall be that described in annex III of directive
70/220/EEC

Reference Weight of the wvehicle

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

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

Measurement of consumption

Consumption shall be determined from the quantity of fuel con-

sumed during two consecutive cycles,

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 70/220/EEC. The temperature shall be kept within the
normal operating range for that engine if necessary by using the
auxiliary cooling device.

The idling period between consecutive pairs of cycles may be
extended by not more than 608 to facilitate fuel measurement.
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Caloulation of results

If the fuel consumption is measured gravimetrically, the con-
sumption shall be expressed (in litres/100 km) by converting
the measurement M (fuel consumed expressed in kilgrammes) by
means of the following formulas

M
D x Sg

100 litres/100 km

wheres

Sg = specific mass of the fuel in the reference conditions
(kg/dm3) 3

D = distance covered during the test (km).

If the fuel consumption is measured volumetrically, the con-
sumption shall be expressed (in litres/100 km) by the following
formulas '

oV +L (" - )
=

100 litres/100 km

where:
V = measured volume in litres of fuél consumed. .

o = coefficient of volumetric expansion for the fuel. For both
diesel and petrol fuel this is 0.00l per degree C

T = Reference Temperature expressed in °C

T, = Fuel Temperature measured at the burette expressed in °C

Presentation of results

The standard consumption in urban driving shall be the arithmetic
mean of three consecutive measurements carried out in accordance
with the procedure described above.

If the extreme measurements differ by more than 5 per cent from
the mean value, further tesis shall be carried out in accordance
with this procedure corder to obtain a degree of accuracy of

messurement at least equal to 5 per cent.

e



565436 The accuracy of measurement shall be calculated by the formulas

Accuracy = k x 8 x L per cent

T

n

 wheres
C is derived from the formulae in paragraph 5.4.
C is the arithmeiic mean of n values of C

n is the number 6f measurements takeh

- A T -ci)?
n-1

k is given by the following tables

Number of measurements 4 5 6 118 91| 10

k s 302 2.8 2.6 205 2.4 2.3 2.3

5¢5e4s If an accuracy of 5 per cent has not been attained after 10
measuremente, the consumption shall be determined by using another )
vehicle if the same type.

6, MEASUREMENT OF FUEL CONSUMPTION AT CONSTANT SPEED
6.1. These tests may be carried out either on a dynamometer nech or
on the road.

6.1:)+ Mass of the vehicle

The mass af the vehicle shall be 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 measuring equipment and occupants.
The trim of the vehicle shall be that obtained when the centre
of gravity of the load i in the middle of the straight line
joining the R points of the front (side) seats.

The mass of the vehicle in running order is its total unladen
mass with all tanks except the fuel tank full, the fuel tank
being filled to 90 per cent of the capacity specified by the
manufacturer, and s set of tools and the spare wheel on board.

S
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Gear—box

. If the vehicle is fitted with a manual gear 6hange, the gsar ratio

6.3. =
P63
6.3.1.1.
6.3:1:1.1
6.301.1.2

6.301-2.

6.3.1.3.

W BT

603.105.

6.3.1.6.

used shall be the highest recommended by the manufacturer for -
driv1ng at each of the test speeds. %

Test procedure
Road test
Weather conditions

The relative humidity shall be less than 95 per centj the road shall
be dry; the road surface may, however; bear traces of moisture,
provided that there is no appreciable film of water in any area.

The/average wind speed ahall be less than 3 m/s apd gusta less than
8 m/s. :

Before any measurenents are taken, the wvshiocle ghall travel on the
chosen circuit at a speed close to thae tast speed, a sufficient
distence for the running temperaturs toc be reached, but in any case
at least 10 km. ;

Test run

‘The test run shall allow a steady speed to be maintained. Thé ran

shall be at least 2 km in length. It shall form a closed ocircuit .
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
directions. The gradient shall noi exceed + 2 per cenit between
any two points. :

To determine the consumption st a steady reference speed (see

graph below), four tests shall be mades two at an average speed

less than the reference speed and two at an sverage speed exceeding
the referenoe speed.

During each test run, the speed shall be kept steady within + 2 km/h.
The- average speed for each test shall not differ from the reference
speed by more than 2 km/h.

The fuel oonsumption for each test run ahall be calculated from the
formulae in item 5.4. ’

afes
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6:3:1.7.1

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 wvalues.
The values of the fuel consumption at the appropriate reference
speed shall be calculated 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 required consistency has not been achieved
another vehicle must be selected and subjected to all the tests
gpecified in this procedure,

Examples Calculation for an averéga speed of 90 km/h .

?

-

;
N\

a

P

&
‘y
»

Consumption

) 6.3'20
6.3.2‘10 :

v r s o
3

‘/,/ . { Average
consumption

-
88 S0 92
Speed in km/h ¥,

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

Dynamometer bench test

Dynamometer bench setting

The bench shall be set as described in item 4.1. of Annex III of
Direoctive IO/EZO/EEC with the following modifications:

— the bench shall be set for the appropriate test speed;
- the condition of the vehicle during the test runs shall be as
specified in items 4.1. to 4.3., and the weather conditions during

the road test to determine ths correct inlet manifold depression
setting shall be as specified in item 6.3.1.2.

ey
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7.

'7.1l

Cooling ; % AN |

Additional air cooling devices shall be used in order to keep the
operating conditions and the temperature of the lubricants and
coolant within the range normally obtained at the same speed on the
road.

Before any measurements are taken, the wehicle shall be run on the
bench, at a speed close to the test speed, a sufficient distance
for the running temperatures io be reached, but in any case not

less than 10 km.

The test distance shall not be less than 2 ks measured by a
revolution counter on the bench.

The type of teéf bench used shall be indicated in the test report.

PRESENTATION OF RESULTS

Whatever the method of measurement used, the results shall be
expressed in volume under the reference conditions specified
in item 4.5. »

The fuel consumption results obtained and slso the fuel consumption
a8 a function of speed are indicated in the owner's manual by the
vehicle manmufacturer.




PROPOSAL FOR A COUNCIL DIRECTIVE
ON THE APPROXIMATION OF THE LAWS OF TEE MEMBER STATES

RELATING TO THE ENGINE POWER OF MOTOR VEHICLES -
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THE COUNCIL‘OF THE EUROPEAN COMMUNITIES,

Having regard to the Treaty establishing the European Eoonomio communlty,
and in partloular Article 100 thereof,

Having regard to the proposal from the Commission,

Having regard to the opinion of the European Parliament,

. Having regard to the opinion of the Economic and Social Committee,

Whereas the technical requirements which motor vehicles must satisfy puréus
ant to national laws relate, inter alia, to the method of measuring engine
power which the manufacturer must use to indicate the engine power of a

vehicle types

Whereas those requirements differ from one Member State to another; whéreas
it is therefore necessary that all Member States adopt the same reguirements

either in addition to or in place of their existing rules, in order, in

.particular, 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 type-approval of motor vehicles
and their trailers‘(l),'to be introduced in respect of each type of vehicle,

HAS ADOPTED THIS DIRECTIVE:

Article 1

For the purposes of this Direotivé,“véhiole" means any motor vehicle inten-
ded for use on the road, with or without bodywork, having at least four
wheels and a maximum design speed exceeding 25 km/h, with the exception of
vehicles which run on rails and of agriocultural tractors and machinery. |

esfee

(1) 0J No L 42, 23.2,1970, p. 1.
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No Member State may refuse to graht EEC type~ap§roval 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 described in the
Annex hereto.

Article 3

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

Article 4

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

to comply with this Directive within eighteen months of its 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 %o 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.



ANNEX

' METHOD OF MEASURING ENGINE POWER

1. PURPOSE '

These provisions describe a method of constructing curves of the
power of an engine as a function of its speed of revolution.

2. SCOFE

2.1 This method concerne internal-combustion engines, used for the propulsion
of category M and N vehicles as defined in Annex I to Direotive 70/ 156/EEC,
belonging to either of the following typess

2.1.1, Internal-combustion piston engines (positive-ignition or diesel), excluding
free-piston enginess

2.1.2. Rotary-piston engines.

2.2, These engines may be naturally aspirated or supercharged, fitted with a
mechanical supercharger or a turbocharger.

3. DEFINITIONS
For the purposes of this Directive,

‘g.l. "Net power" means the power obtained on the test bed at the end of the

crankshaft or its equivalent at the corresponding engine speed with the
auxiliaries listed in table 1. If the power measurement can be carried
out with a mounted gear-box only, the efficiency of the gear-box shall
be taken into account,

3.2 "Available power" means that part of the net power, which is calculated
according to the provisione of appendix 4;

Rads "Standard-production equipment™ means equipment provided by the manu~
facturer for a particular application.

4. . ACCURACY OF THE MEASUREMENTS OF FULL LOAD POWER

4.1, Torgue

The capacity of the dynamometer must be such that, with the exeption

. below, the first quarter of ite scale is not used, The measuring system
must give an accuracy within + 0,5 per cent of the maximum scale valus
(excluding the first quarter). The scale region from one sixth to one
quarter may be used if the sysitem accuracy at one sixth scale is within
+ 0,25 per cent of the maximum scale value,



4.2.

4.3,
4.4.
4¢5e 1
4.6.

4.7.
4.8.
5.
5.1,
Selele

S5elelel,

5.1-1.20

.

.« Fuel consumption i

: “r'£i.ne speed

Engme speced shall. preferably be measured with an sutomatically-
synchronized revolution counter and chronometer (or counter-timer).
The accuracy of measurement shall be + 0.5 per cent.

)

+ 1 per cent overzil for the ippa.mhu used.

Ensine inlet air iemg

R

+ 2.0%. ripg % i

Barometric pressure

i 2 mbar. ; »

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

Pressure in intake-duct: 4+ 0.5 mbar

Prescure in exhaust duct: + 2 mbar

NET POWER OF THE ENGINE

Tects

Auxiliaries

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

Auziliaries 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.

Auxiliaries to be rémoved. 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 sample:

- air compressor for brakes; 3

- pover steering compressors;

= puspcnsion compressors ' y
- aireconditioning system; ; ;
- cooling equipnent for wdraﬁlio transmission-and/or gear~box 0il..
Whexre accessories cannot be removed, the power absorbed by them

in the unloaded condition may be detemined and added to the
measured engine powers.
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TABLE 1 - Auxiliaries to be fittcd for the test to
Sl ; .. . . detemine et pover of cnrine |

>
NOe

Auxiliaries

If fitted for net power test

Ly Bl

Intale system

| Intalte manifold
I "Air filter
Intalze silencer
‘Crarlccase cmission control system
1 Speed limiting device ;

Yes,

standard-production

equipmentl/

'Induction heating device
(if possible it shall be set in
the most favourable position)

Yes,

standard-production

equipment

Exhaust system

Cxhaust purifier
Marifold
Connecting pipes .
Silencer

i« Tail pipe
. Exhaust brakeg/

.Yes,

standard-production

equipmentl/

: 3
. Fuel supply pump‘/

Yes,

standard-production

equipment

;Carburettor

Yes,

standard-production

equipment

éFuel irjection equipment
* (petrol and Diesel)

| Prefilter

! Filter

| Pump

i High pressure pipe

i "~ Injector

| kit intake valve, if fittead/

{ Governor/Control System '

! Automatic full-load stop for the

; control rack depending on
atnmospheric conditions

Yes,

standard-production

equipment

(See footnotes at endiof table)

£
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TABLE 1 (continued)

lo.

Auxiliaries

If fitted for

net power test

Liquid cooling equipment

Engine bonnet
Bonnet air outlet

Radiator
Fan 6/
an cowl

Viater pump
Thermostat 7/

No

Yhe; standard-production equipnentil

-

Air coocling

Yes,

Yes,

standard-production equipnent
standard-production equipment

Zlectriczl equipzent

Yes,

standard-production equipment 8/

Supercharging equipment

Cempressor driven either directly
or indirectly by the engine,
ani/or by the exhaust gases
Intexrcooler 9

Conlant puxp or fan
(on:inr-driven

Conlant flew control device

Yes,

atand&:d-prodnction equipment i‘

11

Anti-pellution device

Yes,

standard production equipment

the cnzinc
manufacturer so reaquests.

1/ The complete standard exhaust and intake -systems provided for the vehicle
mict be uscd in caces where they may have an appreciable effect on the power of

two=stroke engine, positive=ignition engine, etc.) or when the
In other cases a check shall be made merely to verify

tnat the back pressure at the outlet of the exhaust manifold does not diffcr by
more than 10 mber from the maximum back pressurc specified by the manufacturer and
that the pressure in the intake manifold does not differ by more than 1 mbar from

the limit specilied by the manmufacturer for a clean air filter.

may be created also with the test bed equipment.

These conditions

t

(footnotes continued on next page)
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When a complete exhaust system is used in the test laboratory, the exhaust
extractiorn system shall not, with the engine in operation, create in the exhaust
extraction duct, at the point where it is conmected with the exhaust system of the
vehicle a pressure differing from the atmospheric pressure by more than 10 mbar,
unless the manufacturer has accepted a higher back pressure prior to the test,

2/ If an exhaust brake is incorpomated in the engine, the throttle valve
must be fixed in the fully open.position... . %

3/ The fucl feed pressure may be adjusted, if necessary, to reproduce
pressures cxisting in the particular engine app11cation especially when a.
"fuel return" system is used.

4/ The air intake valve is the control valve for the pneumatic governor
of the injection pump. The governor or the fuel injection equipment may contain
other devices which may affect the amount of injected fuel.

5/ The radiator, the fan, the fan cowl, the water pump and the themmostat.
ohall be located in the same relative positions as on the vechicle. The cooling=
liquid circulation shall be operated by the engine water pump only. Cooling of
the ligquid may be produced either by the engine radiator or by an external circuit,

norvided that the presswe loss of this circuit and the pressure at the pump
inlet remain substantialliy the same as those of the engine cocling system. The
radiator shpttor, i. incorporated, shall be in the open position.

where the fan, raliator and cowl system cannot conveniently be fitted to
the en gzne, the pcwer absorbed ty the fan when separately mounted in its cerrect
position in relation to the radiator and cowl (if used), must be determined at
the spceds corresponding to the* engine speeds used for measurement of the engine
power gither by calculation from standard characteristics or by practical tests.

This power ccirected o the standard atmospheric conditions defined in _point 5 2.2,
should be deducted from the oorrected power.

6/ Vhere a disconnectable fan or blower is incorporated, the test shall
be made with the fan (or blower) comnected. A

17/ The thermostat may be fixed in the fully open position.

_/ Minimum power of the generator: the power of the generator shall be
limited to that nccessary for the operation of accessories which are indispensable
for the operation of the engine (incladzng electrically driven cooling fan If
the coinexion of a battery is necessary, a fully charged battery in good order
mist be used. .

9/ The temperature of the air at the inlet manifold shall not exceed
that specified by the engine manufacturer, if such a specification is given.

Charge air cooler:

Cooling of the charge air may be performed either by the engine charge
air cooler or by an exteimal cooling system, provided that the pressure
and temperatur~ of tii &iz st the charge air cooler ocutlet are
equivale: 5 to those of the originil system specific’ by the engine
marufacturer, ;



5.1.2.3.

£, 00 T,

5.1.1.3.2.

5.1.2.

L
&

Diese} engine starting auxiliaries. For th~ auxiliaries used in the
stariing of diesel engines, the two following cases shall be
considered: 3

Electricgl_gtartipg. The generator is fitted and it supplies, where
necessary, thc auxiliaries indispensable to the operation of the engine.

~

Startin: other than clectrical. If there are any electrically-
operated cceessories indispensable to the operation of the engine,

?he generater iz Titted to supply these accessories. Othervise,: .
it is removed. In cithcr case, the system for producing and

accuLulating the energy necessary for starting ies fitted and
operates in the unloaded condition.

Setting conditions y

The setting ccnditions for the test to determine net power are
indicated in table 2, :

TABLE 2 = Setting conditions

1 Setting of carburettor(s) i Set in accordance with the manufacturer's

production specifications and uscd without
further alteration for the particular
application

r

Seting of injection Sct in accordance with the namufacturer’s

puap delivery system production specifications and used without

further alteration for thc particular
application

3 Ignition of injection timing Standard-production.timing curve gpecified

by the manufacturer and used without
further alteration for th~ particular
application

4 Setting of povernor Set in accordance with the manufacturer's

production specifications and uced without
further alteration for the particular
application

5-1'5-
9.1.3.10

5¢1.3.2,

Net Pcwer Tests

The net power test shall consist of a run at full throttle for
pogitive-ignition enrines and at fived full-load injection-pump
setting for diesel engines, the engine being equipped as specified
in table 1.

Performance data shall be obtained under stabilized operating
cenditions, with an adequate fresh-air supply to the engine.

Th~ engines shall be run—in in accoxdance with the manwfacturer’s
recormendaticns. Combustion chambera may contain dcposits, but

in limited quantity. Test conditions such as inlet air tempcrature
shall be sclected as near to reference conditions (sce parigraph 95.2)
as pousible in oxder to minimize the magnitude of the ecorrcction
factor.
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5.1.3.4-

5.1.3.5.

5¢le3.6.
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@1.5.8.
5.1.3.8.1.

5.1.3.8.2,

5e¢le3e9e

5.1.3.9.1;

 The temperature of the inlet air to the engine shall be measured

within 0.15 m upstream from the point of entry to the air cleaner,

_or, if no air cleaner is used, within 0.15 m of the air inlet hom.

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. ;
The air flow shall not be deteriorated by the measuring device.

No data shall be taken until torque, speed and temperature have

" been maintained substantially constant for at least 1 minute.

The engine speed during a run for measurcment shall not deviate
from the selected speed during the readings by more than + 1 per cent
or + 10 rev/min, whichever is greater.

Observed brake load, fuel consumption and inlet air temperature
data shall be taken simultaneously and shall ba the averagze of
tvo stabilized values differing by less than 2 per cent for
brake load and fuel consumption.

A time of measurement of not less than 60 scconds shall be used

" when measuring cpeed and fuel consumption by hand operation.

Fuel

In the case of diesel engines, the fucl used shall be as spccified

~in Annex V to Directive 72/306/EEC-with the addition, if necessary,

of a commercial liquid or gaseous fuel recommended by the manu-

facturer. The fuel shall not contain nay smoke-suppressant
additives. : ‘

In the case of positive ignition engines, the fuel used shall be
a commercial fuel, without any supplementary additive, chosen by
the laboratory in accordance with the mamifacturer's specificaticns.

Coolins of the engine

° Licuid-cooled enrines The temperature of the coolant at the

outlet from the engine shall be kept within + 50C from the upper

themostatic controlled temperature specified by the manufacturer.
If no temperature is specified by the mamufacturer, the temperatur
shall be 80 + 5°C, ! 2



5.1.35.9.2, Air cooled engines

For air-cooled engines, the temperature-at a point indicated by °
the manufacturer shall be kept between the maxicum value
specified by the mamfacturer and Ty - 20°c¢,

Sedes 3510 The fuel temperzture at the inlet of the injection pump or
carburettor sh:1l be maintained within the limits established
by the manufaiciurer.

S5¢le3elle The temperature of the lubricating oil measured in the oil sump

or at the ocutlet from the oil cooler, if fitted, shall be
maintained within the limits established by the manufacturer.

Seda3el2. The exhaust gas temperature shall be mecasurcd at a point in the

: exhaust pi efz) adjacent to the outlet flange(s) of the exhaust

manifold sg. It must not exceed ‘the value specified by the
manufacturer, .. ;

L Auxiliary cooling system

. An auxiliary cooling system may be used if necessary to maintain

the temperatures within the limits specified in points 5.1.3.9.
to 5.1.3.120

Sedsdo Test procedure

|
Tak - measurements at a sufficient number of engine speeds to
define the full load power curve completely between the lowest
and the highest engine speeds recommended by the manufacturer.
This range of speeds must include the speed of revolution at
. vwhich the engine produces iis maximum power. The average of two
statilized measureméhts is to be determined.
‘e

Selabs g Measurement of smcke index
In the case of diesel engines, the exhaust gases shall be examined
during the test for compliance with the conditions set out in
Annex VI to Directive 72/306/EEC.

Sl -Correction factors
Helele Definition

The correction factor is the coefficient K by which the observed ‘
power must be multiplied to determine the engine power under the
atmospheric reference conditions specified in point 5.2.2.



¢ -9 3
el Atmospheric conditions of reference
g Temperature: 25°C.
9562.2.2¢ : Total pressure: 1,000 mbar, including water vapour pressure,
52¢ 30 Conditions to be complied with in the laboratory

For a test to be valid, the correction factor K must be such
that 0.96<C K<< 1.06.

L BEo, Determination of correction factors

Beadsle Positive-ignition engines (carburettor or injection) = factor K
The correction factor is obtained by applying formula (1) »~~‘f

K, = (1,000) (1) 0.5 PP %
e (») (298)

T 1is the absolute temperature,in kelvins, at the air inlet
to the enginej .

p is the atmospheric pressure, in millfbars.

Sedsdele Diesel eng?nes - factor K’
|
5.2:4.2:1, Naturally-aspirated four-strcke diesel engines, and two-stroke
diesel engines

.~ The correction factor is calculated by means of forwula (2):

K, = (1,000) o0.65 ~ (T) 0.5 e e e (2)
- . (.p) (298)

5.2.4:24 2. Pressure~charged four-stroke diesel engines

9:.2.4.2:2.1. Exhaust~driven turbo-supercharsmed engines

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 conditions (25°C and 1,000 mbar),
the test conditions shall be noted in the test report.

-

He@eds2:2.20 Mechanically-supercharged engines
5.2.4.2.2.2.1. The ratio r shall be defined by formula (3):



_10—

. D t 00.(3)

i -

(®) (,)

wheres

>

D is the amount of fuel delivered, in mm’, for each engine cycle;
V is the cylinder capaciiy of the engine, i litres;

Pl is the zubient pressure;

P2 is the pressure at the engine inlet manifold;

T

, is the ambient temgerature, in Kelvins (as defined in.
paragraph 7 O, P =

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

5¢204.2¢2.2.2. The correction facter for mechanically-supercharged engines shall
be the same as that for natura%ly aspirated engines, provided r is
equal to or greater than 50 mm’/litre, and it shall be equal to 1
if r is less than 50 mmJ’/litre. -

G T TEST REPORT :
The test report 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 appendix 1 or
appendix 2 to this annex.

Se4e MODIFICATION OF ENGINE TYPE ’

Any wmodification of the engine with regard to the characteristics
listed in appendix 1 or appendix 2 to this annex must be reported

to the competent administration. That adminisiration way then
eithers i

Hetade «« congider that the medifications made are not liable to have
any substantial effect on the power of the engine, or

De4e26 g request the laboratory conducting fhe-teats te determine the

power of the engine again by carrying ocut .such tests as it
deems necessary.
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Appendix 1
ESSENTIAL CHARACTERISTICS OF THE ENGINEY

(Diesel engines)
Description of engine A
me ..‘....‘...,...'...................’.........".............‘..

Type ..Q..,?O......??........0.0..,...Q.........‘...“...Q...I..

Cycle: fourhstroke/two-strokegl .

J Bore R N RN mm

Stroke soo0cessescesseesssscssoce UNA

. Number and layout of cylinders and firing order seeceeccccccscocss

3

.COEPTQSSiQn rati ooo,o,,o,ooooooo:oo.o-o-obooo.o.ooou.oo--o.oo

Drawings of combustion chamber and piston CIOWN ssccscncessscnss

" . Minimum cross-sectional area of inlet and outlat ports cssesssen
System of cooling.

. Liquid

Nature of liquld ®*00000000008000 Circulating pumps § yES/nO_/

'Characterlstlcs or make(ﬂ) and type(s) ®sescresesscesonssseean0e

R £ op Ty 4 S o B v o [ AR BE Gt U e Sl o SN B S N D S R A S e e

Thermostat: Betting= 980000000 880800000000 0Ge00000C80R0EBROSO0D
Radfators drawing(s) or ma“e(s) and type(s)! “ecéoscsoressnsnns
Relief wvalve prﬁssure Bettings PPSP L0000 0000000600000008D0B00000

Fans characteristics or make(s) and type(s)s eescescencescsasnse

Fan drive SyBtems: seeecssssnssscncs Drive ratiot eecscessoscssse

Fan Cowls cecesvecesssonsnsvsnssnsssosnssstscsssedsnscossscsrissosvns

l/ In the case of non-conventional engines and syatema; particulars
oquivalent to those referred to here shall bo‘uuppligd by the manufacturer,

2/ Strike out what does not apply.
3/ Specify the tolerancae.



T.31.2.

1.11.3.
1.11.3.1.
1.11.3.2,

1.11.3.3.

1.11.3.4.

1'11'305.

Ye1Te 564"

1012.

1.13.

2.

3
301p

526

- Air cocling:

- - Appendix 1

Air

Blower: characteristi.s or ma.ke(s) and tvpe(s): esss Drive ratio: B

Air ductlng (Standard D"Oductian)l U909 600e00N0000B000RODEBEN
Temperature regulation systems yes/no-zj Brief desoription ssess

Temperatures permitted by the manufacturer

Liquid coolings laxinmum te. perature at outlet ceecavececcsocces
Ecicoence point ceeecsvssessssscccscscsoncossss
Moo imum temperature at reference point seeveies
Meximum outlet teé-pcrature of the inlet intercooler .ccecscsccsee
Maximum exhaust temperature at the point indicated in

PR IR O R SR R R e S S 1
Fuel temperature: min. secevesscesccosccsscss MBXe cescsssscsse
Lobricant temperature: min. seececcccccssssce MAX: ceconsvssses
Supercharger: with/withou Description of the system ....c..
Intake system '

Intake manifold: Seevssscsvssssannnse Description cccececcssscses
Air filter: cecccesesconscs Make cevcnscsocsces TYPE sevcovncnas’
Intake silencer: 1 Make sessvccnsssces TYPE sscscccccss
4£3dditional anti-smoke devices (if any, and if not covered by

. anoth>r heading

DPscrlptlcn and diagramsS ceecossocssssctsgessssocsssscsossssssee
Air intake and fuel feed

Descnpt;on and diagrams of air intakes and their accesaories
(e %ing device, intake silencer, etc.) :

Ve B0 OERINCODOROCQUEDPLOPIVORVIVOUIRAROOIPRDITCLIVRCOURNEDOIOBONOOO0IS®D
3 1 M

Fuel feed

L S AT RSN

2/ Strike out what does not apply.

S
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2 Paﬂ COU].- sesoce0

Yy
eqQuivalen

2/
3/

" Description of enggne

Appendix 2
ESSENTIAL CHARACTERISTICS OF THE ENGOTY
. (Positive~ignition engines)

»*

yake ....0.l..'.......O....Ol.'......O...‘.......‘......Q......;.;.Q....

Tm ooo--aoo-oooo-oooo-ooooo-oooocooooo.o.ooooooooooo-oooooooooooo-ooao

....... 5

Cycle: four-stroke/two—strok

BOI'e oooooooocooo.ooo-ooooooooooo-c mm

Stmke .‘.O....I..Q....'........... m

N\lmber a-nd layout of Cyllndem a-nd flrlne oxrder meeerscsnesscoresscnsone

Cyllnder Capacity cescssesecsnsccns cm3

Compression rati

....'....D.......'Q....000.‘..'..........O‘.........
-

Dr'\win(s of combustion chamber nnd piaton crown co0000N0C00COREORPOOOROETYTD

&stem of COOllng oooo.o.oo.oo-o-uoo.oooonooooouoooooooooooooo-o-.o.oooo

Liquid

.. Kature. O.f- li‘q-ldd VO 00 PPN D.0.008000.000080 Circulating pumps: yes/nog/

Characteristics or m&ke(ﬂ) and tm(a) sec0sc0000cc0bssuonscet 000000

Drive watio 00000009 C00E000NeE0REB0000TDP000PO0OD000080000E0CE00S000SS

Thermostat: i e .

8etting cevossncesscncesescocsesosccsovncesansccsconocsccsssss
Radiator: ' Drawing(s) or make(s) and ty¥pe(8) seecccecoossesssssssnsnsnes
Relief valve: pressure Betting: cecsescncsosasescsscssoscsccssoncnsssces
Fan "'Chdracterisficd'dr mdke(d)'dﬁd‘type(a). O AR AL g tas

P o--.
O'..O.I..............‘.................'........0.0.....

In the case of.non-conventional engines and systems, particulars
t to those referred to here shall be supplied by the manufacturer.

Strike out what does not apply.
Specify the tolerance.
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®
ld-2y . fix
. Blower: Characteristics or make(s) a.nd'ty'pe(s_) .f.'..'.'.’ Prive ratio: ‘seoee
.Aii' ducting (standard production)f cececsssscssssnsssnsncsssasesesasedes
Tewperature regulating system: yes/ 2/ Brief doscription ssccecesecoe

4 o e, 9 Terreratures permitted by the manufacturer

1.11.3.1. Liquid cooling: Maximum temperature at engine outlet cecssvesccscoces
1.11.3.2. Air cooling: Refé'rence\ POINt coecsecesssescavesncossesssnsscnccnses

g Maximim temperature at reference point ...o....;..;..
1.12.%.3, % Maxioun outlet temperature of the inlet intercocler PR IR PR 88 et g

1.11.3.4.;, }.a.xlmw.. exhaust temperatu.re at the pclnt indicated in

1.21.3.5.  Fuel temp@rature: DiNe esesésscsssesssscss MAXe sssssssncsscssossscss
1.11.3.6. Lubricant temmmtm: Mine secarcasenssss MR, sossosnsssscscocssnds
1.12, Sx.percharger thh/without.-?/"bescription of the sYStem vesvvssescdose

.....

-
0..00.................‘....'W...OQ.Q....0...'...'..‘..............'...

1.13. Intake svstem ' A e

.Int‘éke ma.nif01d= ..;é;..;;.....;-;..'Description ovecccssocescopeccsace

Aty fi}ter‘:l...‘........... Make*-.».......u.... T}'pe coooersescencdone

Intakc gilencer: escescoss Make esepeesssecesan % eees0en00eBB060eE

gi 2dditicnal anti-pollution devices (1Y any, and if not covered by &
" ancther heading)

uescrlptlon and diagTaie swevsvoveveonscossscossesnsesosssecccnsnnsene

3« " 7 "Air intake and fuel feed
Bede Description and diagrams of inlet pipes and their accessories
L O (dash-pot, heating device, additionsl air intakes, etc.)

N A L S .,QQ...0....QOO'...O..Q".‘..........’.D‘O......".....&.....Q.l..!C..‘.O
M. - e TGR) Jaed T s :

: )g/ et
3.2..1- by carburettor(s L R T T Number vss00ss00esesssvosen

v

2/ Strike out what does not apply
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3e2e1e24
BnlaleDe

v e O 36 B

= 3.201-3.20

:3e2ele3e3s.

Y 3.2:1.344,

32010350

3.2.1.4.
3.2.1.5,

-3 - _ Appendix 2

Make ............‘Q.‘...t;.........".....'....',.....................I...

..........

Ldaustments ; :
) ( ' s
Venturis ....,.............) ( Curve of fuel delivery
Float-chamber level ascev...) op ( Piotted against air flow,

)

)

Jets.x...,.-.......-.......

and settings required to
'hlght of float cesssscssoe ( keep to the curve 3/
Float needle cceceeccsocnsos

( p

¢ . 4
Hanual/automatic choke—/.................... Cloeu:e settingz/..........
Feed pump

" Pressu ..oooo;:ocooo..ooooo or ch&ra°teristic diagrami/........;.{,..

5.2.2.
AR
3.245242,
3.2.2,3.
3.2,2.4.

ke
ot 1

342,

B

Selic

. o O P
Bl s
- B,
Seleds
5.145¢

.........

Injection system
Make(S) oo-o-oooono-‘oo..o.'ooutoo-...0000.0000;;000.0000000000.0.00;000

Typg(S) ofoc-.-.ooo.fnoov-ocozo-.oo.o-o;toooooo-ooo-ooooooooo-o-ooo-;oae

Description (Generai) ;-.-o;ooooo-n...cmoo..-oo)-.ooccnoco.ooo-ooo;o;oo-.
R 3y

Calibration seesecesssscsvscsse bars

2

% or characte ristic dlacr Qoo.t...oonOotoaoo.tcobo.;o-co.-'oonooooo

'Valve timing or equlvalcnt déta

_ Maximum 1ift of valves, angles of opening and closing, or fiming details .
of alternative distribution systems, in xelation to top dead centre ....

000N OCPNVCRCCRROCOTLOBODNTOINNCTVOOOVCOECRBPIEIOOOUBOIRNARGEAOCEODNOBIGOOERDNORD :

Reference and/or eettlng range

Temition s tctee SO v e A

Iegnition’ systen ‘type * v 554 s cos
Make'}......}3.....;}.;...-3...1.u....1.\....:.........o-........a....o.
TYPC c00000006000000000000000006608000006000000000800008000000030008000080 -
Tenition advance ¢ 800 e 80000000 0000000000000t Rc00 NI RIRSNS
Tt ion CERInE® s i vehbie ieps e unttsis st it issesiovecrnissvenis enii e

7Y

Contact—point fga and duall-engleg/....--.o.......;.......-..-.....

Exhaust system

Description and diagrams oﬁ;oioiodoooJd‘idoloocoooocboooaoooo;ooooot;ooo

2/ Strike out what does not apply
3/ Specify the tolerance
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Te Lutrication syvstem

7.1.- ' 'Description of system 3
‘7;1;10. "POSition of lubricant 1eServoiY: iesccosssecescccssncoencoscssressngsnnes
732, Feed system (by pump, injection into intake, mixing with fuel, etc.) ...

VO VOOV POVOSCVOTHNOOONOPBPNRT OOV PRO OIS EDTIITOVROOACNVORANCOOBeOIPOOOREEDS

?. 2. | - LubriCatinG wmrz/ X ¥ . A % T g o) ¥ :

T.21s . Make: u. scecscccsscuciscnossrss sessnnsessosseccs-ssessessecsscsossosan
A S S T ARSI S A SR S R AR SRS e Dl
7.3. . Mixture with fuelg/‘ |

2 e Péfcentage: IR S R S 4 y

el .:011 cooler: with/withoubg/
T.4:d. 'Drawing(S) or make(S) and type(s) ;O.;Ql.!ﬂ..tl.l.....c....b..O...O.t..l
8. .: .Electrical eguipment Yy ! % a5

Gnnerator/alternatorg/ Characteristice or make(s) and type(s) coecceses

.e
200000 00BCeLRDLANEANNV0000020000000200RNNSIVDO0L2A0DOP0R000BRERORR00B eSS

7 Pty Othrr auxiliarics fitted on the engine

(Enumeration and brief description if DQGGQOIIN)’;ogooftooeoooooqotc-opo'

10, Alditional information on test conditions

10,.1. Starking plugs - 3 A
R R S N Sl e N R e S IR e SO S MR et e L

10.1.2." Type ooo’oi’ooo.oo':bb'bt\o.aooco-oo.oo.oa...ooyoo.ooo-o.?ooo.oooloouooo.oo-o

{

10-1;3; Spa:k—gap'eetting EIB P UI VP TAINCCODELO POV 0000000600098 0UENOONVOODD000Y

10.2, - Igmition coil -

020 - KR "o s oolnns sruaa e anie oo bpalesene s ae s winE e SAEE A SOEIS IS EE D eRERe AR
10.2:2:  TYPE eesescencvssoansonsnsesessecesosssnsersaenostsstossssossessscsassos
2087, Imition condenser .

10;3;10..'E3k8 $ 6. 0088805300800 0 002 000ARCA00T0050000C8D0008:080000000 0880080000008

10-3u2. Type oooo-o.oooo-oaoo--coooo..oo--o--oo..ooooooocoooco;oooo-onouo-.ooofc

10.4. . Radico interference suppression equipment |

10.4.1. ) Make 760000000005 30050EBeE00E00RIUE0NBI0080TN0000000000030000000B0sNED

1004'2. T&?ﬁ ,cooooooooboooboooo;oooooOoooon..oooo,oooooq,oooooo.ooonottoi000000-
: -

2/ Strike out what does mot applv.. ' ' -4
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Appendix 3

STATEMENT OF THE RESULTS OF TESTS FOR MEASURING NET ENGINE PO\ER

Tfade nane or mark of the eng’ine Q-o'oocooooooo-oocooooooooooo.oo’oooocooo

Type a-nd identlflcation number of englm 3000000000000 00000B00008aRESsS

Name and address of N&mﬁf??t“?"f'_‘? !‘91’3’;52}‘?9}_,’”_" if 8Ny seecscsecceccss

. MO 08986900000 RE0NO00EN000N00030C000 evo fHO0EPNOPPOBPONNIVOORICOAOPDOOPD

Se
oLy
Belols
i -
5.1 3
5.2

B.2.1s
§2.0,

' 5.2.3.
52,51,

®;.,.3.2,
Sededa
5425,
5.2.5¢1

8.2.5,2;

5y 2e60

Se3e.”
Sela; "
5.4.1.
Belele
B
5¢5¢1.
SeHe2s

o

Test conditions.

»*

Pressures measured at maximum POWET ecsscosccesvsssse

: bmmtric 9000300006000 00000000050 mbars

exhaust o-o'ooouoo,oeooooooooocooooo mbarse ¢ ¢ <0
Inlet depI’eSSlon 0609090900600 00000000008 mbars at eng’im intake ey‘atem

Temperatures measured at full load and with the engine epeed at maximunm
power:

of the intake aim ..o-ooo;noooooooo *C

at the O'Ltlet of the engine intemOOIEr OeROOeTOOROEROOTBOO °C

of the.coolxng fluids

X ¥*
at the engine coollng fluid outlet 0000000000008 06500000080 0 °0~/

! *
at the reference point in tm C&BG Of a»ir 001ing vseecoccssssccna .O-/

of the 011 e9C00000E08 000090 c (indig&te mmt of mummnt)

‘.of fﬂé fuel.

at the carburettor/injection pump intake'/ $8s0s00ss0sssnnes *C

1n .t.he. fuel-consumption measuring device csosessvecsscucsses o0

of the exhaust weasured at the point adjacent to the outlet flange(a) of
the exiaust maxu.fold(s) Gecssecenssessdrsiddddovevncessnsscs C

Englne ‘speed "when ldllng csssseeecoscseossatcotcsonensnosens Lo Polle

"Characteristice~o£'the-dynamometer:

Make .ouon.oooo.o-tnoooa_Jl..6.'0.-000000&!.‘.!00Q.O....Q..ooo0.000..000.0

Tm ..0....l...l.v...C‘......'.l.-........“ﬂQ‘O...'.'.....‘.._...QI...O.".

*‘Characteristics-of the opacimeter: ... . .......

‘Malce 6660550608600 6006000u0detNanc0osi0ssn00000000B0000000000s00escsss

Tm'o'.o-odoootbo00‘-00.00000000.o.oooo.oooooooodoooooo;.ooooooooooooooo

J .

Strike out what does not appiy.



BB
 5.6.1.
5.6.1.1.
5ebaki2s
5.6.1.3. |

Gl 34l e

5.6.1.3.24
50601.40
506.1.401‘.

5.6.1.4-2..

550: 15,
5.6:1460
5.6.2.
LT
5.6.2.24
Bi0x2e 5
5.6.2.4.
65,6430

T T e DA
BTS2
5563, 3,
e
0 7
5.6.4.2.
5.6.4.3.
5.6.4.4,
e e
5.Tele
9eTe 2.. S :
Gelads

+ inti-knock additive (lead, etec.)

et

For p03¢t1ve-1gn1tzon engines operating on liquid fuel cecessscescosss
yﬂ&.(e.z '..'..OQ..0’..‘Q.‘.bt-"...‘l.'..QO.QOO..O.....'....I..C......‘.‘......
upec1f1cation 702008090 R0 N00000800NANP000000EEN0H00VIOR0E0EEsA0C8DS

...... Ao Y v e e

Type: CEBee00NCERe0ENEEN00N0E00000T0000000PEse0RC0RNE0AT00ETEANETBODS
Content mg/iitrq oooi{{oooooooooo.o.oootoooo
Octane nunmber

BON NO. Q.O.....O"....‘O.l‘.l-o'..I..O...QI .

MON NO- ...QQ.....QOCQOUOCQGQ.ﬁ..cn'...l....

Relative density: sevscessccsssescse at 15'/4'0-
Calorific value: cesccssesscsscocsns kJ/kg

For positive ignition engines cperating on gaaebus fuel
Fake: ‘weeevsoerssvsncveseecsasssosnessesetssstosssensscsscncssssssvsve -

SPECificatioa R G SO MR NS PV PR D PR e SR Sjiny RN, QR IG5

Stora@ 'pmasm’ ..“'."...O......Q.......0......'.‘....C.‘....'.l"l. .

'Utlllzatlon -pressure: PP eseLIIN0UD008E0RE000800000380000000C000TITORS |

' For diesel engines operatlng on gaseous - fuels . . r I

Teed system: A8 ssecoscsossocesssnscassensssoscsssecsscnsascosnnsnsos
Specification of gas U86d ssscsscescnsssncscossssssscosscessovessarons
Fuel of /e, DIOPOIRLOD wssvss - osesnssssnssbines ushssnssshsndasenies
For diesel engines operating on liquid fuel |

Nake.'.......,...............e.......:............................-...

Specificatioh of fUéi uﬁed Q;;OO;le;io'..oo.o.Q...OQ..O..O..O...Q......

Cetane number SNSRI B0ONDIANNVOBETNENEDBICROERDOONRIIORDOSIPOPREORE

.................

uabrlcant

Mnke. .ooooooo.noo-.ooo.oo.oooo.ooot..oooio..ot.to.‘.oclo.oo.oooo..o'.‘

Specxfication oo.oonueoooooooo-o-oo.ooooou-o;oo-o-;-to.oo.oooooooco.oo‘

S&E viacoaity: 0.0..0..C'.Ol..b.o.b...l..'U..l..ﬁ...;.;..OQ.O..C'O.'.C



6., Detailed results of measurements
6.1, Engine performance

Engine speed

\Tep.m.) _ .
. ' ' Specific fuel
. .;consumption
' , : {-g/<\h
| Engine ‘test - g K3 Aene/ -
| results PR ¥
Y Torque
f N
Perf ! =
KV
Correction factor

Correcfed brake power kW -

fpemisgd——

e ey o
Corrected fuel consu:ption—Jf
nd b !

Coxrrected torque-Nm

1

Powér to be
acded: for. ;
auxiliaries
fitted in -
extess-of . -
table 1. (See
appendix 1,
paragraph 8,
and appendix 2,
paragraph 9)
Power to be
substracted
when fan not
fitted (see
table 1

nicte ﬁ/)

No. 1

No. 2

No. 3

Net power K’

Net torque Nm

S Delete vhichever does not apply.
__J/ Applicadle to diesel engine onlys




6.2. Exhaust smoke index (to be completed for diesel engines only):

Ergine speed  Nominal flow G Limit absorptign Measured absorption
'f; \ . values values
TeDPols ) (litres/second) . oy Y
~ s (™) (@)
1 ..O;*.-.. -.........0...‘. e dPosencoesevsee .-..'.'...ﬁl..l'..C.
2 .ao.&-'..- a0 reOOBGOSNESED fPooTOoOOtOOeRDOBD OO FEX R X EREENERERESES SR
3 o9 oceoo00onee .t....o......é. } L EE NS EEEE NS EENESE R ] I_.O..ﬂ...........‘.
4 .li&..'.'.. ....".O.‘Oa,‘..’;‘ﬁ. ‘.;".;"Q‘..N.OO.‘....~ : .O......‘..n'tOo...’
5'...'...... LA S RN ERENER N ERRN] [ E N RN ENEE X NEZSN X NN [T EEXEEAESEEEER R RN N N
6 9909028000 ..Q‘.ﬁ’..'...@.‘ j ....‘D..'.....‘... ‘Q.:;O.............

.

6.3 Maximum net POWETr: esessssssesse KV . 8L sqeosescannscsscnscees r.p.m.:'/
6.4, Maximum 'met'! tOTQUE:! ecesscsseess NI :

7. Engine submitted for testi;xé on ;....Q;................."...................
8. Technical service conductlng'the teStB cosncsesscssescscsscssasstsersccssvsne
9. Date of test report issued by that 2ervice ccsssecenscssccncsnsssennnsscsscsse
1C. Number of test report issued by that 8ervice ssscccsscvccssssssessccscsscsnsce
11. Place .........................................“.........,...................‘

12. Date ...O....'..'.....'QQ...Q.'...;."C’O.....l‘.'.;.“...'..‘........‘..‘.0....0.

13. -Signature ..oo-ao..;uo....-oooqoooo-oooooodocoooooo--.soono-oo-m-'oooo.ooooow‘

14, The followir,  documents are anmxed to this comunicatiom

1 copy of appendix 1/2-/ duly completed, sd.th the drawings and
documents required for the diffexent items.

- 1

*/  The maximum net power and the corresponding engine speed are determined,
where applicable, by the horizontal tangent to the curve of the nst power as &
functlcn of engine speed.

**/ Strike out what does. not apply. e
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Appendix 4
i . STATEVTNT OF THE RESULTS OF CAW.CULATION OF AVAIL'BLE POERY
T 1. Auxiliaries fitted for vehicle application additional to those required for

net power measurement,

% v % 2 : '~ Make and type
. AuXiIIEIY“/ Reference number
No. 1
2
3
3 5

2. Calculation of available power.
3 = : i
! : Ingine speed [

| +
Cerrected net power k‘c‘—/

1
ot/ : 1 !
Corrected net torque N :
Tower atsorbed No. 1 3 2 5
by additicnal 2
auxiliaries %
K 2/ ey it

A

Available power (xV7)

_ivailable torgue (Nm) ‘

"

{ ‘
;:/ Net power report details.

Technical service conducting the net power tests sccosssscssssdecssone
Dates of test mport igsued by that gervice cotc.ooc.oc.o-oo.ooo‘ooooéo
Number of test ‘mport 1ssued b}' that service wesecscsesccrsscscessescee

,,o

30' Maximunm available POVEY covecensescso ku}'/ AL seessovesnsosnssssennses TePeMy

4. Max.imm ava.ilable tomue eI 00D ROCEDES N

8t cseocncsecescscscrseseses YXePelle

Se Technical service iSSUir)g the TEPOTT scovetcocsovosvssonnosocorosononancconse

“h, Date of test report issued by,ﬂga»t BBYViOE8 secevssdsescocnssessssosenvesssace

o il i SO



RS

t

Te Nurber of test re_port-issued by that service ooooooooco.ooo.oooo.oooo;-oo‘ooooo
8. Place .oto'.oooocoocoooonoo;o.oo.0.0..000.0...0.0.00..0;0.0..0.000.00000;1’000
9. Date secessnscvscesccssssosvscesscsnccsssnesseoescessscnnsessassssassessesen

10. Signa‘cure of Inspeotor’ POENNRORCOE00C000N0T000NS00000000800000E000RTR000008 B

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

1/ Availadle Power - method of determination: The zvailatle power is the
difference belween the net power determined according to the method described in
paragraph. 5. above and the sum of the pover of the auxiliaries othexr than those
specified in tabdble 1 (paragraph 5.1.1.2, above) and in continuous operation.

ca bl A

2/ Eower t2 be included for the various auxiliaries

This note givés a non=exhaustive list of auxiliaries which can be fitted %o
the vehicle and indicates the power to bes taken into account in calculating the
available power as defined in note 1/ above.

Air compressor or other sources of power for the braking device., Only the
power in the unloaded condition shall be taken into account in calculating the
available power.

Power steering compressor. Since this operates intermittently, only the
minimum power absorbed will be taken into account.

Suspension compressor. Since this operates intermittently, only the minioum 2
power absorbed will be taken intp sccount.

Air-conditioning or refrigerating system. The rated power absorbed by this
equipment will be taken into account. 4 - - :
. : e

Mechanical equipment taking power directly or indirectly from the engine of
the vehicle and in continuous operation while the vehicle is moving :
{cezent-mixer etc.). The nominal power absorbed by such equipment will be taken
into account,.

The maximum available power.and torque and corresp.nding engine speeds
~are determined by considering the horizontal tangent where applicable. g
3 ! }



