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Regulation No. 85

UNIFORM PROVISIONS CONCERNING THE APPROVAL OF INTERNAL COMBUSTION
ENGINES INTENDED FOR THE PROPULSION OF MOTOR VEHICLES OF
CATEGORIES M AND N WITH REGARD TO THE MEASUREMENT OF THE NET POWER

SCOFPE

This Regulation applies to the representation of the curve as a
function of engine speed of the power at full load indicated by the
manufacturer for intermal combustion engines intended for the
propulsion of motor vehicles of categories M and N.

The engines belong to one of the following categories:

Reciprocating piston engines (positive-ignition or
compression-ignition), but excluding free piston engines;

Rotary piston engines (positive-ignition or compression-ignition).
DEFINITIONS

For the purposes of this Regulation:

"Approval of an engine" means the approval of an engine type with
regard to its net power measured in accordance with the procedure

specified in annex 4 of this Regulation;

"Engine type'" means a category of an engine for installation in a
motor vehicle which does not differ in such essential characteristics
as those defined in annex 1 to this Regulation;

"Net power' means the power obtained on a test bench at the end of the
crankshaft or its equivalent at the corresponding engine speed with
the auxiliaries listed in table 1 of anmex 4 to this Regulation, and
determined under reference atmospheric conditions.

APPLICATION FOR APPROVAL

The application for approval of an engine type with regard to the
measurement of the net power shall be submitted by the engine
manufacturer, the vehicle manufacturer, or by his duly accredited
representative.

It shall be accompanied by the following documents in triplicate:
description of the engine comprising all the relevant particulars
referred to in annex 1 to this Regulation.



E/ECE/324 )
E/ECE/TRANS/505 )Rev.1/Add. 84
Regulation No. 85

page 2

3.3.

3.4,

4.3.

L.k,

4.4.1.

4.4.2.

4.4.3.

4.5.

An engine representative of the engine type to be approved, shall with
the equipment prescribed in annex 4 to this Regulation be submitted to
the technical service conducting the approval tests.

The competent authority shall verify the existence of satisfactory
arrangements for ensuring effective control of the conformity of
production before type approval is granted.

APPROVAL

1f the power of the engine submitted for approval pursuant to this
Regulation has been measured according to the specifications of
paragraph 5 below, approval of the engine type shall be granted.

An approval number shall be assigned to each engine type approved.

Its first two digits (at present 00 for the Regulation in its original
form) shall indicate the series of amendments incorporating the most
recent major technical amendments made to the Regulation at the time
of issue of the approval. The same Contracting Party shall not assign
the same number to another engine type.

Notice of approval or of extension or of refusal of approval of an
engine type pursuant to this Regulation shall be communicated to the
Parties to the 1958 Agreement applying this Regulation by means of a
form conforming to the model in annex 2 to this Regulation.

There shall be affixed, conspicuously and in a readily accessible
place specified on the approval form, to every engine conforming to an
engine type approved under this Regulation an jnternational approval
mark consisting of:

A circle surrounding the letter "g" followed by the distinguishing
number of the country which has granted approvalj; 1/

The number of this Regulationm, followed by the letter "R", a dash and
the approval number to the right of the circle prescribed in
paragraph [T P

Alternatively instead of affixing these approval marks and symbols to
the engine the manufacturer may decide that each engine type approved
under this Regulation shall be accompanied by a document giving this
jnformation so that the approval marks and symbol can be attached to
the vehicle.

If the engine conforms to a type approved, under one Or more other
Regulations annexed to the Agreement, in the country which has granted
approval under this Regulation, the symbol prescribed in

paragraph 4.4.1. need not be repeated; in such a case, the Regulation
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and approval numbers of all the Regulations under which approval has
been granted in the country which has granted approval under this
Regulation shall be placed in vertical colummns to the right of the
symbol prescribed in paragraph &4.4.1.

The approval mark shall be clearly legible and be indelible.

The approval mark shall be placed close to the engine identification
figures provided by the manufacturer.

Annex 3 to this Regulation gives examples of the arrangements of the
approval mark.

SPECIFICATIONS AND TESTS

General

The components liable to affect the power of the engine shall be so
designed, constructed and assembled as to enable the engine in normal
use, despite the vibration to which it may be subjected, to comply
with the provisions of this Regulation.

Description of tests

The net power test shall consist of a run at full throttle for
positive-ignition engines and at fixed full-load fuel injection pump
setting for diesel engines, the engine being equipped as specified in
table 1 of annex 4 to this Regulation.

Measurements shall be taken at a sufficient number of engine speeds to
define correctly the power curve between the lowest and the highest
engine speeds recommended by the manufacturer. This range of speeds
must include the speeds of revolution at which the engine produces its
maximum power and its maximum torque.

The fuel used shall be one available on the market. In any case of
dispute, the fuel shall be one of the reference fuels defined by
CEG'.2/4

(a) in CEC document RF-03-A-84 for compression ignition engines;

(b) one of those defined by CEC for positive ignition engines, in
documents RF-01-A-84 and RF-01-A-85.

Measurements shall be carried out according to the provisions of
annex 4 to this Regulation.
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5.2.5.

543

6.3.

6.3.1.

6.3.2.

6.3.3.

6.3.4.

6.3.5.

6.3.6.

6.4.

6.4.1.

The test report shall contain the results and all the calculations
required to find the net power, as listed in the appendix to annex &
to this Regulation together with the characteristics of the engine
listed in annex 1 to this Regulation.

t tati E

The net power indicated by the manufacturer for the type of engine
shall be accepted if it does not differ by more than # 2% for maximum
power and more than + 4% at the other measurement points on the curve
with a tolerance of + 1.5% for engine speed, from the values measured
by the technical service on the engine submitted for testing.

CONFORMITY OF PRODUCTION

Every engine bearing an approval mark as required by this Regulation
shall conform to the approved engine type.

So as to verify that the conditions set out in paragraph 6.1 are
complied with, appropriate production checks shall be carried out.

In particular, the holder of the approval shall:

Ensure the existence of procedures for the effective control of
product quality;

Have access to the equipment necessary for checking conformity with
each approved type;

Ensure that the data concerning the test results are recorded and that
the annexed documents are available during a period to be agreed with
the administrative service;j

Analyse the results of each type of test so as to monitor and ensure
the consistency of the characteristics of the product, taking into
account the variations admissible in industrial manufacture;

Make sure that for each engine type tests are carried out in
accordance with the procedures approved by the competent authority;

Make sure that any collection of samples demonstrating non—-conformity
with the test type under consideration is followed by a subsequent
collection and a further test (see annex 5). All necessary steps
shall be taken to re-establish due conformity of production.

The competent authorities issuing the approval may verify at any time
the methods applied in each production unit for checking conformity.
At every inspection, the records of tests and production monitoring
shall be communicated to the inspector.
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The inspector may select at random the samples to be tested in the
manufacturer's laboratory. The minumum number of samples may be
determined on the basis of the results of the manufacturer's own
checks.

PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of an engine type pursuant to this
Regulation may be withdrawn if the requirements set forth above are
not met or if an engine bearing the approval mark does not conform to
the type approved.

If a Contracting Party to the 1958 Agreement applying this Regulation
withdraws an approval it has previously granted, it shall forthwith so
notify the other Contracting Parties applying this Regulation, by
means of a communication form conforming to the model in annex 2 to
this Regulation.

MODIFICATION AND EXTENSION OF APPROVAL OF THE ENGINE TYPE

Every modification of an engine within an engine type with regard to
the characteristics in annex 1, shall be notified to the
administrative department which approved the engine type. The
department may then either:

Consider that the modifications made are unlikely to have any
appreciable adverse effect and that in any case the vehicle still
complies with the requirements; or

Require a further test report from the technical service responsible
for conducting the tests.

Confirmation or refusal of approval, specifying the alterations shall
be communicated by the procedure specified in paragraph 4.3. above to
the Parties to the Agreement applying this Regulation.

The competent authority issuing the extension of approval shall assign
a series number for such an extension and inform thereof the other
Parties to the 1958 Agreement applying this Regulation by means of a
communication form conforming to the model in anmex 2 to this
Regulation.

PRODUCTION DEFINITELY DISCONTINUED

If the holder of an approval completely ceases to manufacture an

engine approved in accordance with this Regulation, he shall so inform
the authority which granted the approval. Upon receiving the relevant
communication that authority shall inform thereof the other Parties to
the 1958 Agreement applying this Regulation by means of a communication
form conforming to the model in annex 2 to this Regulation.
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10. NAMES AND ADDRESSES OF TECHNICAL SERVICES RESPONSIBLE FOR CONDUCTING
APPROVAL TESTS, AND OF ADMINISTRATIVE DEPARTMENTS

The Parties to the Agreement which apply this Regulation shall
communicate to the United Nationms Secretariat the names and addresses
of the technical services responsible for conducting approval tests,
and/or the administrative departments which grant approval, and to
which forms certifying approval or extension or refusal of approval,
issued in other countries, are to be sent.

Notes

1/ 1 for Germany, 2 for France, 3 for Italy, &4 for the Netherlands,
5 for Sweden, 6 for Belgium, 7 for Hungary, 8 for the Czech and Slovak Federal
Republic, 9 for Spain, 10 for Yugoslavia, 11 for the United Kingdom, 12 for
Austria, 13 for Luxembourg, l4 for Switzerland, 15- (vacant), 16 for Norway,
17 for Finland, 18 for Denmark, 19 for Romania, 20 for Poland, 21 for Portugal
and 22 for the Union of Soviet Socialist Republics. Subsequent numbers shall
be assigned to other countries in the chronological order in which they ratify
or accede to the Agreement concerning the Adoption of Uniform Conditions of
Approval and Reciprocal Recognition of Approval for Motor Vehicle Equipment
and parts, and the numbers thus assigned shall be communicated by the
Secretary-General of the United Nations to the Contracting Parties to the
Agreement.

2/ European Coordinating Council for the development of performance
tests for lubricants and engine fuels (CEC). Fuel characteristics are defined
in Consolidated Resolution RE3 (TRANS/SC1/WP29/78).
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Annex 1

Annex 1

ESSENTIAL CHARACTERISTICS OF THE ENGINE AND INFORMATION
CONCERNING THE CONDUCT OF TESTS 1/

I. Description of engine

p I Make .ivovawanassnsaons S P S S T S
1:2, TYPE cosvuanmmanssoaosalossssessaseaass V8 S ae A § e e e G Y e e .
1.3, Working principle: positive-ignition/compression-ignition/

four-stroke/two-stroke 3/

1.4, BOre .iscsscssssasvnansnssssss Qe slasle s 4 IO
1.5. Stroke .aeviiedisansdesacianniosesiissa T
1:64 Number and layout of cylinders and firing order ...ceieniiccacnnannnnns
Le7. Cylinder capacity o dinvidiansiasaive s em3
1.8. Compresgsion YAEIO0 2 vedcousvrsannuasnnnsncnnnsisanbdansssasosansnnsnnss
1.9, Drawings of combustion chamber and piston crown .......iiiiciricnsrannas

1.10. Minimum cross—sectional area of inlet and outlet ports .......ceaausass
1.11. lin tem: liquid/air cooling 3/

1.11.1. Characteristics of liquid-cooling system

Nature of liquid ........... esssssssssas Circulating pump: yes/no 3/
Characteristics of make(s) and type(s) of the pump .....cveuiiinnrnnnnns
Brive: ralbdo /i aiihcasrs 5 s nn s meiiais o 4 45 aee S R R TR SRR e e e a8 6 8 e W T
ThermoBEAE: GEEEITE 4s o v avwmemm s xeon onmens s sw s mioeaoes e Ca

Radiator: drawing(s) or make(s) and type(s8) «.ieiecieasnssnnnnnnsnnnsns
Relief valve: pressure setting: ......eaveeas S B & § e Ee s e § e

Fan: characteristics or make(s) and type(s): .......... B IpLee P



E/ECE/324 )
E/ECE/TRANS/505)Rev.1/Add.84
Regulation No. 85
page 8
Annex 1
Fan drive SySLEmM:! ...ecseesesaracnansns drive ratio! ..iceciecicniccaans
Fo COWLE e s s nooansdssaemaessssansviesss Geaeeessesesasssheeeosssde
1.11.2. Characteristics of air-cooling system
Blower: characteristics or make(s) and type(s) ... drive ratio: ...
Air ducting (standard production):i ...ecessssecvenennreannornarnness
Temperature regulating system: yes/no 3/ Brief description .......
1.11.3. mperatur itted by the manufactur
1.11.3.1. Liquid cooling: Maximum temperature at engine outlet .cevesecccnnans
1.11.3.2. Air cooling: Reference point ......ceccecernoneencnanerenennssensnnts
Maximum temperature at reference point ...iereeaennans
1.11.3.3. Maximum charge air temperature at intercooler outlet ...c.ceneanccns

1.11.3.4. Fuel temperature: min. ...eocecececccanss MAX covvnocnnonoreconents

1.11.3.5. Lubricant temperature: min. ....cceoccees MAXe seccoecrrennresrsnsss

1+12s Supercharger: yes/no 3/ Description of the system ......cecceeeeee
1.13. Intake system

Intake manifold: ...ceevecacsssnanaens Description «eeeeeescccasces
Air FLilter: seeeeesneseansss Make coivoiccanncnens TYPE csasecesnsnes
Intake silencer: ........... Make ..cieccicnnnanns TYPE cossvavaanns

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

Description and diagrams .........cceceeenaanannnrnnrersernrrnents

3. Air intake and fuel feed

i 2 B Description and diagrams of inlet pipes and their accessories
(dash-pot, heating device, additional air intakes, etc.)



3.

320

F.2.1.1.

3i2.142.

3.2.1:3;

3.2.1.3.

3:2:1.3,

3:2.1.3.
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Annex 1
Fuel feed
By carburettor(s) 3/ .cieavvevns S & W NUmMBeE" & ¥ 'swie-sseias s sses L
Make ..cceecesscnnnerassnssans cesssebsEb e B s v seein e aurere
TYPE civscsasasassnssasnssecnssanscas PP Dy -4 & S b F 3 R S iR

TEHE: o abibtibdis o & » dnsindia ) (
) (
Vertarile semisis vddwdess ) (
) ( Curve of fuel delivery
Float-chamber level .... ) or ( plotted against air flow,
) ( and settings required to
Mass of float ......c... ) ( keep to the curve 2/ 3/
) (
Float needle -:vcccecoeas ) (
Manual/automatic choke 3/ .. .oiviciuunnn Closure setting 2/ seesvas
Feed pump
Preggure 2/ cicicensissionsos or characteristic diagram 2/ .......

By fuel injection 3/ system description
Working principle: Intake manifold/direct injection
injection prechamber/swirl chamber 3/

Fuel plmp - . L - - LN R R & & 8 8 8 s Ea - L B B B R L] - - ® & B 8 8 R RS
MAKE wvuesnonnsosssanssnsanssassnasaassansasssssssansssssannass .o

TYPE ceasecnnssannasessssssesnasssnssansssssssnsasasnnssssasssasns
Delivery: mm> per stroke at a pump speed of rpm 3/ 2/ .........

or, alternatively, a characteristic diagram 3/ 2/ ....ciiiviennnann
calibration procedure: test bench/engine 3/ .....c.ciicinnnnannnn
Injection timing ....ceseernsressnesassscassnsanasnnsasssnsnnsnnss

Injection CUIVE ...vuiecsrcassrsesmveosrssess nosasanssosnnbadsdiasssss
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Annex 1

3.2.2.2. Injector nozzle .....ceececnnnsss " caannes aeSeTeliE § 8 W ¥ e e

83e2.2.3. COVEINOT sssaassssssannas ¢ W araee s 8 8B saesasia . u 4 arasre s B 5

3.2.2.3.1. MaKE sessvesassnencssarssnsncnssssevnnacs e i e . Ceeaeae

3.2.2.3.2 TYPE «sesssssasaveneessnsistossssomsronennuoasdssnsncse SleE & & b e

g, O A T Cut-off point under load win. =L seeess hesessasaresassasas § W

3.2.2.3.4 Maximum speed without load min.”l ..., SRl 8 S . cesesisnee

3:2.2.3:5. Idle Speed .usesesscosansssanssanannes A P T T LLE

3.2.2.4. Cold start devicCe ...cscsesresarcscsasncnnnccan eassarraeneeannass

3.2.2.4.1. MAKE .soosnssacsnsoacsssssnsssssssanssnasnsnennncss T R T

3.2.2.4.2. TYPE scesesvsssoncanassansrasaanaccs i a8 T L R LR L

3.2.2.4,3. System description ..... saraa ke a A iS Vi meees Sean s sinsaves 5

3.2.2.5. Starting aid ....cveinenncnnnnaens one cosasvas vesaes vaeaibn s

3.2.2.5.1. Make .ovensnnscnnasnens sn o u e i PEad e Sine & @ e PR emeea e

3.2.2.5.2. TYPE evscsassassnsnusacnans S e TR L LR R PICICE LR

3:2+2.5.3, System description ..ececaeseces g uameem s B AR 68 s e 8 & &

4, Valve timin ivalent dat

4.1. Maximum 1ift of valves, angles of opening and closing, or timing
details of alternative distribution systems, in relation to top
dead centre

4.2, Reference and/or setting ranges 3/ .eccesenvacsnccnnrnonnnncnenncs

5 Ignition

L1 D% Ignition system type

Salals MBKE ovas s 538 Gais/eensseeaerdesssdoaosisssssacaseessstpmsonnngessas

5.1.24 "IYPE oeeecannsssrsssasarusaensaessetnatoaaseretaennerasssssasaten



54 lade

5.1.4.

5.1.5.

7.1,

7.1.1.

Tolo2a

7.2.2.

7.3.

7.3.1.

7ob.

7.4.1.

10.

10.1.
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Annex 1
Ignition advance curve 2/ .....escsscscssrassensnnsennseraanesnins
Ignition timing 2/ «ecesecnecssnscssatnassannansssnannsnnnonsnees
Contact-point gap 2/ and dwell-angle 2/ 3/
Exhaust sytem
Description and diagrams ....cesescsssssseesansannnnsensssnnnsoces
Lubrication t
Description of system
Position of lubricant reservoir: «....ceescsescsssenscncnnscasncns
Feed system (pump, injection into intake, mixing with fuel, etc.)
Lubricating pump 3/
MAKE «cessnncsnssossssssssassesasssssasasessnssnsansessacssnnnnscs
TYPE oesiissvososonoisnasavsshssssaoubossossssarmmaraenonseeansss
Mixture with fuel 3/
Percentage
0il cooler: yes/no 3/
Drawing(s) or make(s) and type(s) «...ceeeevrncaraenrnennamnnernns
Electrical equipment

Generator/alternator: 3/ characteristics or make(g) and type(s)

Other auxiliaries fitted on the engine

(Enumeration and brief description if NECESSArY) sesecesassssanans
Additional information on test con itions

Sparking plugs
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Annex 1

10.1.1.
10.1.2.
10.1.3.
10.2.
10.2.1
10.2.2.
10.3.
10.3.1.
10.3.2.
10.4.
10.4.1.
10.4.2.
11.
11.1.

1 A

113,

11.4

11.5.

1/
equival

In the case of non-convention
ent to those referred to here s

TYPE ssessnsasssrenoosaaossssusnaencasnses iesmseaasasaan

i nterferen T ion ipment

TYPE ensasnasssasane cesamasanaas csasne cassanas esesanscans

Engine performance (declared by manufacturer)

Idle rpm 2/ ceseecncncnnns PR 3 min.=1
RPM at maximum power 2/ .......-e wiaae min.~ 1

Maximum power — kW (according to paragraph 5.3. of this
Regulation)

Rpm at maximum torque ) G P .. min.”!
Maximum torque ;/' ................... N.m.
Notes

2/ Specify the tolerance.

3/

Strike out what does not apply-

----------

----------

al engines and systems, particulars
hall be supplied by the manufacturer.
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Annex 2

Annex 2
(Maximum format: A4 (210 x 297 mm))

COMMUNICATION

issued by: Name of administration:

concerning: 2/ APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of an engine pursuant to Regulation No. 85.

Approval NO. cevassecssadnvsasasnnansnssssas Extension No. ...... S AT & A
1. Trade name or mark of engine: ........cociuaans R wie
2. ENEine LY¥PEI tueecuenesssnaessasasnaasssssasassssssssssssanassssncnssssnns
3. Manufacturer's name and address: .......cceerranccsacsarsasansannnasssnans
4. 1If applicable, name and address of manufacturer's representative: ........
5. Engine submitted for approval on: ........iiiiiiiiiiiiiinns aiiws ek ot e e e e
6. Technical service responsible for conducting approval tests: .............
7. Date of report issued by that service: ....c.ieiieiinaneasreariserennreans

8. Number of report issued by that service:! ....cceeuee Sa R aREEeEEe R e
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9. Location of the approval mark: S TP R P R PR KRR R
10. Reason(s) for extension of approval (if applicable): 2/ «eveceennercnnnass
11. Declared figures
11.1 Maximum net POWEL: ..ossssescsssecs KW, At sonevansssnsans min.—1
11.2 Maximum net torque: ...eseececenes N.m, @t cosecavasenencs min.~!
12. Essential characteristics of the engine type:
Operating principle: four stroke/two stroke 2/
Number and layout of cylinders: .....eceeeeesses
Cylinder capacity: ..cceceeseremevrmnnrensss cm3
Fuel feed: carburettor/indirect injection/direct injection 2/
Pressure-charger device: Yes/No 2/
Exhaust gas cleaning device: Yes/No 2/
13. Approval granted/extended/refused/withdrawn 2/
14. Place: ...................................................................
15. Date: ....................................................................
16. Signature: ...............................................................
17. The documents filed with the request for approval or extension may be

obtained on request.

Notes

1/ Distinguishing number of the country which has

granted/extendedlrefused/withdrawn approval (see approval provisions in the
Regulation).

2/ Strike out what does not apply.
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Annex 3

Ann
ARRANGEMENTS OF AFPROVAL MARKS
Model A

(see paragraph 4.4 of this Regulation)

-—

T:785 R-002492

a= 8mm min.

|~
I

The above approval mark affixed to an engine shows that the engine type
concerned has been approved in the Netherlands (E 4) with regard to the
measurement of the net power, pursuant to Regulation No. 85 and under the
approval number 002492. The approval number indicates that the approval was
granted in accordance with the requirements of Regulation No. 85 in its
original form.

Model B

(see paragraph 4.5 of this Regulation)

o
wlm

85/002492 -
31{011628

a= 8 mm min,

1

|

f\)'ﬂl

|
rofo
Imlﬂ-l

The above approval mark affixed to a vehicle shows that the wehicle type
concerned has been approved in the Netherlands (E &4) pursuant to Regulations
Nos. 85 and 31. 1/ The first two digits of the approval numbers indicate
that, at the dates when the respective approvals were granted, Regulation
No. 85 had not been modified, and Regulation No. 31 already included the
01 series of amendments.

¥

Note

1/ The second number is given merely as an example.
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Annex 4
METHOD FOR MEASURING INTERNAL COMBUSTION ENGINE NET POWER

1. These provisions apply to the method for representing the power curve
at full load of an internal combustion engine as a function of engine
speed.

2. TEST CONDITIONS

2.1. The engine shall have been run-in according to the manufacturer's
recommendations.

2.2. 1f the power measurement can be carried out only on an engine with
the gear-box mounted, the efficiency of the gear-box shall be taken
into account.

2.3, Auxiliaries

2.3.1s iliaries t itt
During the test, the auxiliaries necessary for the engine operation
in the intended application (as listed in table 1) shall be installed
on the test bench as far as possible in the same position as in the
intended application.

2.3.25 iliari t v

Certain vehicle accessories necessary only for operation of the
vehicle and which may be mounted on the engine shall be removed for
the test. The following non-exhaustive list is given as a sample:

air compressor for brakes
power steering compressor
suspension compressor
air-conditioning system

Where accessories canndt be removed, the power they absorb in the
unloaded condition may be determined and added to the measured engine
power.
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TABLE 1 - AUXILIARIES TO BE FITTED FOR THE TEST TO DETERMINE NET POWER OF

ENGINE

("Standard-production equipment'' means equipment provided by the manufacturer
for a particular application)

No.

Auxiliaries

Fitted for net power test

1

Intake system

Intake manifold
Crankcase emission control system

Air filter
Intake silencer
Speed limiting device

Yes, standard production equipment
Yes, standard production equipment

la/

Induction heating device of
intake manifold

Yes, standard production equipment.
If possible, to be set in the most
favourable position.

Exhaust system

Exhaust purifier
Exhaust manifold
Supercharging device
Connecting pipes 1lb/
Silencer 1b/

Tail pipe 1lb/
Exhaust brake 2/

Nt Nt Nt N N S

Yes, standard production
equipment

Fuel supply pump 3/

Yes, standard production equipment

Carburettor

Electronic control system,
air flow meter, etc. ...
(if fitted)

Pressure reducer
Evaporator
Mixer

Yes, standard production equipment

Equipment for gas engines

Fuel injection equipment
(petrol and diesel)
Prefilter
Filter
Pump
High pressure pipe
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TABLE 1 (continued)

No. Auxiliaries

Fitted for net power test

6 Injector

Air intake valve, 4/ if fitted
Electronic control system air,
flow meter, etc. if fitted
Governor/control system.
Automatic full-load stop for
the control rack depending on
atmospheric conditions

..

Yes, standard production equipment

7 |Liquid cooling equipment

Engine bonnet
Bonnet air outlet

Radiator

Fan 5/ 6/

Fan cowl
Water pump
Thermostat 7/

e S Nt S S S S’

No

Yes, 5/ standard production
equipment

8 |Air cooling

Cowl
Blower 5/ 6/

Temperature regulating device

Yes, standard production
equipment

Yes, standard production equipment

9 |Electrical equipment

Yes, 8/ standard production
equipment

Compressor driven either
directly by the engine, and/or
by the exhaust gases

Charge air cooler 9/

Coolant pump or fan

(engine driven)

Coolant flow control devices
(if fitted)

10 |Supercharging equipment (if fitted)

N S e et N N N

Yes, standard production equipment

11 |Auxiliary test bench fan

Yes, if necessary

12 Anti—pollgtion devices 10/

Yes, standard production equipment

la/ The complete intake system shall be fitted as provided for the

intended application:
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where there is a risk of an appreciable effect on the engine power;
in the case of two-stroke and positive-ignition engines;
when the manufacturer requests that this should be done.

In other cases, an equivalent system may be used and a check should be made to
ascertain that the intake pressure does not differ by more than 100 Pa from
the limit specified by the manufacturer for a clean air filter.

1b/ The complete exhaust system shall be fitted as provided for the
intended application:

where there is a risk of an appreciable effect on the engine power;
in the case of two-stroke and positive-ignition engines;
when the manufacturer requests that this should be done.

In other cases, an equivalent system may be installed provided the pressure
measured at the exit of the engine exhaust system does not differ by more than
1,000 Pa from that specified by the manufacturer.

The exit from the engine exhaust system is defined as a point 150 mm
downstream from the termination of the part of the exhaust system mounted on
the engine.

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

3/ The fuel feed pressure may be adjusted, if necessary, to reproduce
the pressures existing in the particular engine application (particularly 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 of 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
thermostat shall be located on the test bench in the same relative positions
as on the vehicle. The cooling liguid ecirculation 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, provided that the pressure loss of this circuit and the
pressure at the pump inlet remain substantially the same as those of the
engine cooling system. The radiator shutter, if incorporated, shall be in the
open position.
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Where the fan, radiator and cowl system cannot conveniently be fitted to
the engine, the power absorbed by the fan when separately mounted in its
correct position in relation to the radiator and cowl (if used), must be
determined at the speeds corresponding to the engine speeds used for
measurement of the engine power either by calculation from standard
characteristics or by practical tests. This power, corrected to the standard
atmospheric conditions defined in paragraph 6.2., should be deducted from the
corrected power.

6/ Where a disconnectable or progressive fan or blower is incorporated,
the test shall be made with the disconnectable fan (or blower) disconnected or

with the progressive fan or blower running at maximum slip.
7/ The thermostat may be fixed in the fully open position.

8/ Minimum power of the generator: the power of the generator shall be
limited to that necessary for the operation of accessories which are
indispensable for the operation of the engine. If the connection of a battery
is necessary, a fully charged battery in good order must be used.

9/ Charge air cooled engines shall be tested with charge air cooling,
whether liquid or air cooled, but if the engine manufacturer prefers, a test
bench system may replace the air cooled cooler. In either case, the
measurement of power at each speed shall be made with the same pressure drop
and temperature drop of the engine air across the charge air cooler on the
test bench system as those specified by the manufacturer for the system on the
complete vehicle.

10/ They may include, for example, EGR* system, catalytic convertor,
thermal reactor, secondary air supply system and fuel evaporation protecting

system.

2.3.3.

For the auxiliaries used in starting compression-ignition engines,
the two following cases shall be considered:

(a) electric starting. A generator jg fitted and supplies, where
necessary, the auxiliaries essential for engine operation;

(b) starting other than by electrical means. If there are any
electrically operated accessories essential for engine operation for
which a generator is fitted. Otherwise, it is removed.

In either case, the system for producing and storing the energy

necegsary for starting is fitted and operates in the unloaded
condition.

* Exhaust gas recirculation.



2.4,

3.3.

E/ECE/324 )
E/ECE/TRANS/505)Rev.1/Add.84
Regulation No. 85

page 21

Annex 4

Setting conditions

The setting conditions for the test to determine the net power are
indicated in table 2.

TABLE 2 - SETTING CONDITIONS

1 Setting of carburettor(s)

2 Setting of injection pump In accordance with the
delivery system manufacturer's production
specifications and used
3 Ignition or injection timing without further alteration
(timing curve) for the particular
application

4 Governor setting

5 Emission control devices

DATA TO BE RECORDED

Data to be recorded are those indicated in paragraph &4 of the
appendix to this annex. Performance data shall be obtained under
stabilized operating conditions with an adequate fresh air supply to
the engine. Combustion chambers may contain deposits, but in limited
quantity. Test conditions, such as inlet air temperature, shall be
selected as near to reference conditions (see para. 5.2 of this
annex) as possible in order to minimize the magnitude of the
correction factor.

The temperature of the inlet air to the engine (ambient air) shall be
measured within 0.15 m upstream of the point of entry to the air
cleaner, or, if no air cleaner is used, within 0.15 m of the air
inlet horn. The 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.

No data shall be taken until torque, speed and temperatures have been
maintained substantially constant for at least one minute.

The engine speed during a run or reading shall not deviate from the
selected speed by more than + 1% or + 10 min-1, whichever is greater.

Observed brake load, fuel consumption and inlet air temperature data
shall be taken simultaneously and shall be the average of

two stabilized consecutive values which do not vary more than 2% for
the brake load.
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3.

3.

3

3.

4,

4.

4,

4,

4.

4.

5.

6.

7.

.8.

9.

3.

4,

5.

6.

7

8.

i

The temperature of the coolant at the outlet from the engine shall be
kept at the value specified by the manufacturer. If no temperature
is specified by the manufacturer, the temperature shall be
353 K + 5 K. For air-cooled engines, the temperature at a point
indicated by the manufacturer shall be kept within + 0 K of the

20
maximum value specified by the manufacturer in the reference
conditions.

The fuel temperature shall be measured at the inlet to the
carburettor or at the fuel injection system and maintained within the
limits established by the engine manufacturer.

The temperature of the lubricating oil measured in the oil pump or at
the outlet from the coil cooler, if fitted, shall be maintained
within the limits established by the engine manufacturer.

An auxiliary regulating system may be used if necessary to maintain
the temperatures within the limits specified in paragraphs 3.6, 3.7
and 3.8 above of this annex.

ACCURACY OF MEASUREMENTS
Torque: + 1% of measured torque.
The torque measuring system shall be calibrated to take frictionm

losses into account. The accuracy in the lower half of the measuring
range of the dynamometer bench may be + 2% of measured torque.

Engine speed: 0.5% of measured speed.
Fuel consumption: + 1% of measured consumption.

Fuel temperature: + 2 K.

ine inlet air temperature: + 2 K.
Bar tri s re: + 100 Pa.

Pressure in intake-duct: + 50 Pa.

Pressure in exhaust duct: + 200 Pa.

POWER CORRECTION FACTORS
Definition

The power correction factor is the coefficientaC to determine the
engine power under the reference atmospheric conditions specified in
5.2 below.
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5.3.1.

5.3.2.

5.4,

S.b.1.
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P, =ol. P
where

P, is the corrected power (i.e. power under reference atmospheric
conditions)

o is the correction factor (o 5 or ol 4)
P is the measured power (test power)
Reference atmospheric conditions

Temperature (T,) : 298 K (25°C)

Dry pressure (Pg,) : 99 kPa

Note: The dry pressure is based on a total pressure of 100 kPa and a
water vapour pressure of 1 kPa.

Test at ic condition
The atmospheric conditions during the test shall be the following:
Temperature (T)

For positive—ignition engines 288 K ¢ T ¢ 308 K
For diesel engines 283 K¢ T ¢ 313 K

Pressure (pg)

80 kPa ¢ pg ¢ 110 kPa

Determination of correction factor of 4 and (g 1/

The correction factor o/ 5 is obtained by applying the formula:

= /99 1.2 T 0.6
%k (j?;) (;9;)

where

Ira
<

P; is the total dry atmospheric pressure in kilopascals (kPa); that
ig to say, the total barometric pressure minus water vapour
pressure

T is the absolute temperature in kelvins (K) of the air drawn in by
the engine.
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5 sllaZs

5.4.2.1.

5.4.2.1.1.

5ilis 2olieds

5.4.2.2.

nditi = complied with in the 1 rator

For a test to be valid, the correction factorc:,(a must be such
that 0.93 \§Q<a & 1.07

If these limits are exceeded, the corrected value obtained shall

be given and the test conditions (temperature and pressure)
precisely stated in the test report.

Diesel engines - Fggtgrc(d

The power correction factor (o q) for diesel engines at
constant fuel rate is obtained by applying the formula:

where ={ 4 = (f,) fm
f, is the atmospheric factor

f, is the characteristic parameter for each type of engine and
ad justment

Atmospheric factor f,

This factor indicates the effects of environmental conditioms
(pressure, temperature and humidity) on the air drawn in by the
engine. The atmospheric factor formula differs according to the
type of engine.

Naturally aspirated and mechanically supercharged engines

() 6"

Turbocharged engines with or without cooling of inlet air

£, = (23) 0.7 (_—;_)1.5

P, 298)

Engine factor fp

f, is a function of q. (fuel flow corrected) as follows:
£, = 0.036 g, - 1.14

where: q. = q/r

where:

g is the fuel flow in miligram per cycle per litre of total swept
volume (mg/(l.cycle))
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r is the pressure ratio of compressor outlet and compressor inlet
(r = 1 for naturally aspirated engines)

This formula is valid for a value interval of g, included between
40 mg/(l.cycle) and 65 mg/(l.cycle).

For g, values lower than 40 mg/(l.cycle), a constant value of fg
equal to 0.3 (f; = 0.3) will be taken.

For q, values higher than 65 mg/(l.cycle), a constant value of
fm equal to 1.2 (fy = 1.2) will be taken (see figure):

¢ A

e e ke TTTTTTTCA

i

‘ =-

L {

= ‘

- |

014‘ ™~ l
0!3 T ]
0,2 - ] i

1 [ L h 1 1 . )’qc
20 30 40 50 60 70
5:842:3. nditions t mplied with in the 1 t

For a test to be valid; the correction factorg{ g must be such
that 0.9 o4 ¢ 1.1

If these limits are exceeded, the corrected value obtained shall be
given and the test conditions (temperature and pressure) precisely
stated in the test report.

Notes

1/ The tests may be carried out in air-conditioned test rooms where the
atmospheric conditions may be controlled.

2/ In the case of engines fitted with automatic air temperature
control, if the device is such that at full load at 25°C no heated air is
added, the test shall be carried out with the device fully closed. If the
device is still operating at 25°C then the test is made with the device
operating normally and the exponent of the temperature term in the correction
factor shall be taken as zero (no temperature correction).
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Annex 4 — Appendix

RESULTS OF TESTS FOR MEASURING NET ENGINE POWER

This form shall be completed by the laboratory performing the test.

1.

Lilka

1.1.1.

1.1.2.

1,5.3.

1.2.

1.2.1.

1.2.2.

1.2.3.

1.2.3.1:

1.2.3.2;

1.2.4.

1.2.5.

1.2.5.1.

1.2.5.2.

1.3.

1Bl

1.3.2.

2.1,
2.1.1.

2.1.2.

Test conditions

Pressures measured at maximum power

Total barometric Pressure: ...sesscecceces Pa

Water vapour PLESSUIE: ...acessescssoncsess Pa

ExXhaust PreSSULEe! «ssssesscsasarsnnnnessss Pa

Temperatures measured at maximum power

of the intake air: ......... corein s i § peeens K

at the outlet of the engine intercooler: ..sececesaes K

of the cooling fluid

at the engine cooling fluid OUELEES sisnsosovessoonapsessgunans K 1/
at the reference point in the case of air cooling: +i..veeeeess K 1/
of the lubricating oil: .......... K (indicate point of measurement )
of the fuel

at the fuel pump inlet: ....eecess K

in the fuel consumption measuring device:! ..easeecenes K

Characteristics of the dynamometer

MAKE: sesccssanesasssaasssacann Model: ...o--- e T AT
TYPE: sennesnananecnsssansssess
Fuel

For positive-ignition engines operating on liquid fuel
MAKE: oeweossanaasnnresasasssns

Specification: ..seeecunes Seree e ke o
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2.1.3. Anti-knock additive (lead, €tcC): seiesseescnnsnnsnsanannns
2.1.3.1. TYPE: svevecccnnnsnsnacnnsassssannasscs
2.1.3.2. CONLENLS sossessssssnnasssassaensssss MLl

2,14 Octane number RON: ....essesnsessssas (ASIM D 26 99-70)

2.1.4.1. Specific density: .ceoevcerecnernnnnane g/cm3 at 288 K

2.1.4.2, Lower calorific value: ...... cesnaees kKI/kg

Ly Zx For positive-ignition engines operating on gaseous fuel
2edislis Make: cussassasseressannise essassssnaes

2.2.2. Specification: ...cevcecceiracranannnas

2.2.3. Storage PresSSULe: ......ssssssssss020 Dar

2.2.4. Utilization pressure: .......ssss.... bar

Z.2.:5 Lower calorific value: ....eeaveesss. kI/kg

- 1 For compression-ignition engines operating on gaseous fuels
2:3: 1, Feed sysStem: EAS ...veseensnssnassssensnsns

2.3.2. Specification of gas used: ......ccoviuecnnn

2.3.3. Fuel oil/gas proportion: ....eeveececcenass

2.3.4. Lower calorific value: .cceesnnscccasannnns

2.4, For compression-ignition engines operating on liquid fuel
2.4.1. MAKE: cosansssssadisisisssssaionnssessesesnnssanes

2 diei2a Specification of fuel used: ............ JEI———

Zilia 3. Cetane number (ASTM D 976-71) ...cccinncnacsnans

2.4.4. Specific density: .....c.occniaiiaiiannannn W4 e g/cm3 at 288 K
2.4.5. Lower calorific value: ......ccecneecens s brwaieley” K kg

3. Lubricant

3.1 MAKE: «inisamosasssnaninasnenssnnanaen R o

3.2 Specification: ..... e E 66 SRR A e e

3.3 SAE viSCOSity! ciievrecrncnascsasancsnasssssnsnns
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4, Detai 1% f ements¥*

Engine speed, min-1

Measured torque, Nm

Measured power, kW

Measured fuel flow, g/h

Barometric pressure, kPa

Water vapour pressure, kFa

Inlet air temperature, K

Power to be added for No.l
auxiliaries in excess No.2
of table 1, kW No.3

Power correction factor

Corrected brake power, kW (with/without 1/ fan)

Power of fan, kW
(to be subtracted if fan not fitted)

Net power, kW

Net torque, Nm

Corrected specific fuel consumption g/ (kwh) 2/

Cooling liquid temperature at outlet, K

Lubricating oil temperature at measuring point, K

Air temperature after pressure-charger, K 3/

Fuel temperature at injection pump inlet, K

% The characteristic curves of the net power and the net torque shall

be drawn as a function of the engine speed.

£
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Air temperature after charge air cooler, K 3/

Pressure after pressure—charger, kPa 3/

Pressure after charge air cooler, kPa

Notes

1/ Delete as appropriate.

2/ Calculated with the net power for compression-ignition and
positive—ignition engines, in the latter case multiplied by the power

correction factor.

3/ Delete where inapplicable.
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Annex
CHECKS ON CONFORMITY OF PRODUCTION
1 GENERAL

These requirements are consistent with tests to be held to check
conformity of productiom, according to paragraph 6.3.6.

TEST PROCEDURES

The methods of testing and measuring instruments shall be those
described in annex 4 to this Regulation.

COLLECTION OF SAMPLES

One engine has to be chosen. If after the test of paragraph 5.1 below,
the engine is not considered as conforming to the requirements of this
Regulation, two more engines have to be tested.

MEASUREMENT CRITERIA

During the tests to verify conformity of production the power shall be
measured at two engine speeds S1 and 52 corresponding respectively to
the measurement points of maximum power and maximum torque accepted for
type approval. At these two engine speeds, which are subject to a
tolerance of + 5%, the net power measured at at least one point within
the ranges S1 + 5% and S2 + 5% shall not differ by more than # 5% from
the approval figure.

EVALUATION OF RESULTS

If the net power of the engine tested pursuant to paragraph 2 above
fulfils the requirement of paragraph 4 above, the production is
considered to conform to the type approval.

If the requirements of paragraph L4 above are not fulfilled two more
engines are tested in the same way.

If the net power figure of the second and/or third engine of

paragraph 5.2 does not fulfil the requirements of paragraph 4 above, the
production shall be considered not to conform to the requirements of
this Regulation and the provisions of paragraph 7.1 shall be put into
effect.



