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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISQ_also take part in the work 1SO collaborates closely with the International Electrotechnical

Commission|(IEC) on all matters of electrotechnical standardization.

International |[Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.
The main tagk of technical committees is to prepare International Standards. Draft International Standards adopted
by the techpical committees are circulated to the member bodies for voting. Publication as an International
Standard reduires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the|subject of
patent rights] ISO shall not be held responsible for identifying any or all such patent rights.

ISO 15550 was prepared by Technical Committee ISO/TC 70, Internal combustion engines.

iv © 1SO 2002 — Al rights reserved
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Introduction

This International Standard establishes the framework for ISO engine power measurement standards. By applying
this framework the disadvantages of the existence of many similar, but different, ISO standards for the definition
and determination of engine power can be avoided.

nts that are

This framework uses the “Core” and “Satellite” npprnnnh The “Core” standard contains the rnqnirn

common t
that are ne

This Inter
completely
document
complete §

The advamtage of this approach is that the use of standards for the same ‘or*similar engines use

application
ensured.

This Intern

This Inter
measuren
ISO/TC 23
craft. The
committee
basis for
administra

If requirenpents from the regulations of any other authority (e.g. inspecting and/or legislative authority

met, the re

Any furthe]

b all engine applications described in the scope and the “Satellite” standards contains those
cessary to tailor power measurement and declaration to suit a particular engine application.

national Standard is only applicable in conjunction with a particular “Satellite™ standarg
specify the requirements for the particular engine application. The “Core” standard there
that can stand alone but only represents addenda to a particular “Satellite’*standard use
standard together with the said “Satellite” standard.

s will be rationalized and the harmonization of standards in the course of revision or develo

ational Standard is the “Core” standard.

national Standard was prepared in order to serve.as the “Core” standard for making €
ents. It was drafted in close co-operation with>technical committees ISO/TC 22 Rg
Machinery for forestry and agriculture, ISO/T.C127 Earth moving machinery and 1SO/T
prerequisite for any future modification of ISO15550 will be the formal approval of all the ab
s. Together with the “Satellite” standard for, each engine application, the “Core” standard s
engine power declaration and measurement. Each technical committee is fully respon
tion of its own “Satellite” standard(s):

levant authority must be confirmed by the customer prior to placing the order.

I requirements are subjectto agreement between the manufacturer and customer.

requirements

in order to
fore, is not a
i to create a

i in different
bment will be

ngine power
ad vehicles,
C 188 Small
bve technical
erves as the
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) have to be
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INTERNATIONAL STANDARD

ISO 15550:2002(E)

Internal combustion engines — Determination and method for the
measurement of engine power — General requirements

e power, fuel
commercial

put excluding

SO 8665.

strial trucks,

standard. In

andard shall

1 Scope

1.1 Thig International Standard specifies standard reference conditions and methods of declaring th

consumptipn, lubricating oil consumption and test methods for internal combustion .engines in

production| using liquid or gaseous fuels. It applies to:

a) reciprpcating internal combustion (RIC) engines (spark-ignition or compression=ignition engines)
free piston engines;

b) rotary|piston engines.

These engines may be naturally aspirated or pressure-charged either ‘dsing a mechanical pressute-charger or

turbocharger.

1.2 Thig International Standard applies to engines used for:

a) land, fail-traction and marine use as defined in ISO 3046-1;

b) the prppulsion of automotive vehicles as definedqin ISO 1585 and ISO 2534;

c) motorcycles as defined in ISO 4106;

d) the prppulsion of agricultural tractors,and machines as defined in ISO 2288;

e) the prppulsion of earth-movingmachinery as defined in ISO 9249;

f)  the prppulsion of recreational-Craft or other small marine craft up to 24 m hull length as defined in

This International Standard may be applied to engines used to propel road construction machines, ind

and for othjer applications-where no suitable International Standard for these engines exists.

It also may be applied to tests performed both on a test bed at a manufacturer's works as well as on site.

1.3 Individual requirements for a particular engine application are given in the relevant “Satellite”

order to completehr—speeify-the—requiremenis—+elevantto-aparticularengine—apphicationthis—Cere™s

only be us

ed in conjunction with the relevant “Satellite” standard.

© ISO 2002 - All rights reserved
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2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC

maintain regi

sters of currently valid International Standards.

ISO 1585:1992, Road vehicles — Engine test code — Net power

ISO 2288:19
ISO 2534:19

ISO 2710-1:2
and operatio

ISO 3046-4:1
ISO 3046-5:2
ISO 3046-6:1

ISO 3104:19
calculation o

ISO 3675:19
Hydrometer

ISO 4106:19
ISO 5163:19
ISO 5164:19

ISO 5165:19
method

ISO 8665:19
ISO 9249:19

ISO 11614:1
of the opacit)

O7 17, Agricultural fractors and machines — Engine test code — Net power
D8, Road vehicles — Engine test code — Gross power

000, Reciprocating internal combustion engines — Vocabulary — Part 1: Terms for eng
n

997, Reciprocating internal combustion engines — Performance — Part'4.)Speed governing

990, Reciprocating internal combustion engines — Performanee — Part 6: Overspeed protg

D4, Petroleum products — Transparent and opaque liquids*— Determination of kinematic vis
F dynamic viscosity

D8, Crude petroleum and liquid petroleum products — Laboratory determination of
method

D3, Motorcycles — Engine test code — Net-power
D0, Motor and aviation-type fuels —= Determination of knock characteristics — Motor method
D0, Motor fuels — Determination.of knock characteristics — Research method

D8, Petroleum products'= Determination of the ignition quality of diesel fuels — Ceta

D4, Small craft — Marine propulsion engines and systems — Power measurements and dec
D7, Earth-nmoving machinery — Engine test code — Net power

DO9, Reciprocating internal combustion compression-ignition engines — Apparatus for me
and.for determination of the light absorption coefficient of exhaust gas

ne design

/

001, Reciprocating internal combustion engines — Performance —Part 5: Torsional vibratipns

ction

cosity and

density —

he engine

arations

hsurement

ISO 14396, Reciprocating internal combustion engines — Determination and method for the measurement of
engine power — Additional requirements for exhaust emission tests in accordance with ISO 8178

ASTM D 240-00, Standard Test Method for Heat of Combustion of Liquid Hydrocarbon Fuels by Bomb Calorimeter

ASTM D 333

8-00, Standard Test Method for Estimation of Net Heat of Combustion of Aviation Fuels

1)

Since withdrawn.
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3 Terms and definitions
For the purposes of this International Standard, the following terms and definitions apply.

NOTE For the convenience of readers some definitions are included from ISO 2710-1, ISO 3046-4 and ISO 7876-1.

3.1 Auxiliaries and equipment

3.1.1
dependant auxiliary
item of equipment, the presence or absence of which affects the final shaft power output of the engine

31.2
independgent auxiliary
item of equiipment that uses power supplied from a source other than the engine

313
essential puxiliary
item of equiipment that is essential for the continued or repeated operation of the engine

3.1.4
non-essential auxiliary
item of equipment that is not essential for the continued or repeated operation of the engine

3.1.5
standard production equipment
SPE
equipment specified by the manufacturer for a particular engine application that is fitted as standard to[the engine

3.2 Endgine

3.21
engine adjustment
physical pfocedure of modifying an engine for the purpose of adapting it to deliver a power adjusted [to a different
set of ampient conditions, such as by moving the limiting fuel stop, re-matching the turbocharger, changing the fuel
injection timing or other physical changes

NOTE Once the modifications have been completed the engine is an adjusted engine.

3.2.2
non-adjusted engine
engine which is pre-set'so that no physical procedure of modifying the engine for the purpose of adapting it to a
different set of ambient conditions is carried out

3.23
engine speed

number of revolutions of the crankshaft in a given period of time

[ISO 2710-1]

3.24

declared engine speed

engine speed corresponding to the declared power

[1SO 2710-1]

NOTE In some applications, the declared engine speed is named “rated speed”.

© ISO 2002 - All rights reserved 3
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3.2.5

declared intermediate engine speed
engine speed less than 100 % of the declared speed, declared by the manufacturer taking into account the specific
requirement defined in the relevant “Satellite” standard

3.26
low idle eng
idling speed

ine speed

lowest steady-state engine speed without load

[1SO 2710-1]

3.27
engine spe
engine spee

[1SO 3046-4]

3.3 Powe

3.31
declared po

d at maximum torque

at maximum torque on maximum fuel stop, including additional torque fuel setting, if applicable

r and load

wer

value of the power, declared by the manufacturer, which an engine will deliver under a given set of circumstances

NOTE In

3.3.11

some applications, the declared power is named “rated power’:

declared propeller shaft power
value of the power, declared by the manufacturer, at the propeller shaft of an engine sold with complete propulsion

units or at theé coupling to the propeller shaft of an engine“sold with reduction and/or reversing gears

3.3.1.2

declared crgnkshaft power
power, declared by the manufacturer, at the engine power output shaft of an engine sqld without

value of the
reduction or

3.3.2
indicated pd
total power ¢
pistons

[1SO 2710-1]
3.3.3

brake powel
power or the

eversing gears, stern drives orisail drive units

wer

eveloped in the worKing cylinders as a result of the pressure of the working medium acfing on the

sum of the powers delivered at the end of the crankshaft or its equivalent, with the equipment and

auxiliaries fit

See Table 1.

ed as required by the relevant "Satellite” standard

© ISO 2002 - All rights reserved


https://standardsiso.com/api/?name=a32b36d2a8a843a56ba186188054d766

ISO 15550:2002(E)

Table 1 — Equipment and auxiliaries to be installed for the test to determine engine power

1 2 3 4 5
No. Equipment and auxilliaries Fitted for engine | Fitted for engine | Fitted for engine
net power testin | gross power test power test in
accordance with in accordance accordance with
ISO 1585 with ISO 2534 ISO 14396
ISO 2288
ISO 8665
ISO 9249
ISO 4106
1 Inffetsystem: iet manitold Yes, 1T SPE Yes, i1 SPE es, if SPE
Crankcase emission control system Yes, if SPE Optional Yles, if SPE
Control devices for dual induction Yes, if SPE Yes, if SPE Yes, if SPE
Inlet manifold system:  Air flow meter Yes, if SPE Yes, ifSPE Yles, if SPE
Air inlet ductwork Yes, if SPE @ Optional @ Yes @
Air filter Yes, if SPE 2 Optional @ Yes?@
Inlet silencer Yes, if SPE @ Optional @ Yes @
Speed-limiting device Yes, if SPE®@ No Yes?@
2 Induction-heating device of inlet manifold Yes, if SRE. If possible, to be set in the mogt favourable
condition.
3 Ekhaust system: Exhaust purifier Yes, if SPE Yes, if SPE Yles, if SPE
Exhaust manifold Yes, if SPE Yes, if SPE Yles, if SPE
Pressure-charging device Yes, if SPE Yes, if SPE Yles, if SPE
Connecting pipes Yes, if SPEb . Yes, P
Optional, may use
Silencer Yes, if SPE P minimum loss test Yes, P
— bed system P
Tail pipe Yes, if SPE P Yes, b
Exhaust brake Yes, if SPE ¢ No ¢ No ¢
4 Fpel supply pump Yes, if SPE ¢ Yes, if SPE ¢ Yés, if SPE 4
5 Chrburation equipment: Carburettor Yes, if SPE Yes, if SPE Yles, if SPE
Electronic control Yes, if SPE Yes, if SPE Yes, if SPE
system, air flow meter,
etc.
Epuipment.for/gas engines:  Pressure reducer Yes, if SPE Yes, if SPE Yes, if SPE
Evaporator Yes, if SPE Yes, if SPE Yles, if SPE
Mixer Yes, if SPE Yes, if SPE Yes, if SPE

© ISO 2002 - All rights reserved
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Table 1 (continued)

2 3 4 5
6 Fuel injection equipment [spark-ignition (petrol) and
compression-ignition (diesel)]:
Prefilter Yes, if SPE Optional Yes, if SPE or
test bed
equipment
Filter Yes, if SPE Optional Yes, if SPE
Fuel injection pump Yes, if SPE Yes, if SPE Yes, if SPE
High-pressure pipes Yes, if SPE Yes, if SPE Yes| if SPE
Injector Yes, if SPE Yes, if SPE Yes,|if SPE €
Air inlet valve Yes, if SPE © Yes, if SPE € Yes| if SPE
Electronic control system, air flow meter, etc. Yes, if SPE Yes, if SPE Yes| if SPE
Governor/control system Yes, if SPE Yes,if SPE Yes| if SPE
Automatic full-load stop for the control rack Yes, if SPE Yes, if SPE Yes| if SPE
depending on atomospheric conditions
7 Liqu|d-cooling equipment:  Radiator Yes, if SPE/ No No
Fan Yes, if SPEY: 9 Nof No
Fan cowl Yes Sf-SPE f No No
Water pump Yes, if SPE Yes, if SPE Yes,|if SPE f
Thermostat Yes, if SPE f. Optional " Yes, |if SPEP
8 Air gooling: Cowl Yes, if SPEf No No
Fan or blower Yes, if SPE "9 Nof No !
Temperature-regulating device Yes, if SPE No No
9 Elec}rical equipment:  Generator Yes, if SPE Yes, if SPE Yes |if SPE]
Spark distribution system Yes, if SPE Yes, if SPE Yes| if SPE
Coil orcoils Yes, if SPE Yes, if SPE Yes| if SPE
Wiring Yes, if SPE Yes, if SPE Yes| if SPE
Spark-plugs Yes, if SPE Yes, if SPE Yes| if SPE
Electronic control system Yes, if SPE k Yes, if SPE k Yes,|if SPE k
including knock sensor/spark-
retard system
10 Pregsure=charging equipment: Yes, if SPE Yes, if SPE Yes| if SPE
Conmpressor driven either directly by the engine and/or by
the exhaust gases:
Boost control Yes, if SPE! Yes, if SPE! Yes, if SPE!
Charge air cooler Yes, if SPE Yes, if SPE Yes, if SPE, or
f,g,m f,g,m test bed gquip-
ment ™M
Coolant pump or fan (engine-driven) Yes, if SPE Yes, if SPE No'
Coolant flow control device Yes, if SPE Yes, if SPE Yes, if SPE
6 © 1SO 2002 — All rights reserved
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2 3 4 5
1" Auxiliary test-bed fan Yes, Yes, Yes,
if necessary if necessary if necessary
12 Anti-pollution device Yes, if SPE " Yes, if SPE" Yes, if SPE "
13 Lubricating oil pump Yes, if SPE Yes, if SPE Yes, if SPE
NOTE “Yes, if SPE” means that this equipment must be fitted for the engine power determination if it is Standard Production Equipment
(SPE).
8  — Fof net power/gross power test:
If sed (for gross power test) and except in the case where there is a risk of the system having a noticeable influenge upon engine
poyver, an equivalent may be used. In this case, a check shall be made to ascertain that inlet depression does)net diff¢r by more than
100 Pa from the limit specified by the manufacturer for a clean air filter.
— Fofr engine power test for ISO 8178:
The complete inlet system for the intended application shall be fitted:
— | where there is a risk of an appreciable effect on the engine power;
—| in the case of naturally aspirated spark ignition engines;
—| when the manufacturer requests that this should be done.
In pther cases, an equivalent system may be used and a check shall be made-te_ascertain that the inlet pressure dges not differ by
mdre than 100 Pa from the upper limit specified by the manufacturer for a cleancair filter.
b Fof net power test:
Exgept in the case where there is a risk of the system having a notie€able influence upon engine power, an equivalgnt system may
be |used. In this case, a check shall be made to ascertain that the.back-pressure in the engine exhaust system dogs not differ by
mdre than 1 000 Pa from the upper limit specified by the manufacturer.
— Fof gross power test:
If ysed and except in the case where there is a risk of the system having a noticeable influence upon engine powel, an equivalent
syqgtem may be used. In this case, a check shall be\made to ascertain that the back-pressure in the engine exhaust system does not
differ by more than 1 000 Pa from that specified-by:the manufacturer. However, a minimum loss system may be used.
— Fofr engine power test for ISO 8178:
The complete exhaust system for the intended application shall be fitted:
— | where there is a risk of an appreciable effect on the engine power;
—| in the case of naturally aspirated spark ignition engines;
—| when the manufacturenrequests that this should be done.
In pther cases an equivalent system may be installed provided that the pressure measured does not differ by morg than 1 000 Pa
from the upper limitispecified by the manufacturer.
€ If an e¥haust braké is)incorporated in the engine, the throttle valve shall be fixed in the fully open position.
d necgssary, \the' fuel feed pressure may be adjusted to reproduce the fuel pressures existing in the particular endine application
(particylarly when a “fuel return” system, e.g. to tank or filter, is used).
€ The airmntetvatve s thecontrot-vatve for the-prieumaticgovernor of the-mjectiompump—T e goveror or thefuetmjectiomequipment may

contain other devices which may affect the amount of fuel injected.

© ISO 2002 - All rights reserved
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Table 1 (continued)

— For net power test:

The radiator, fan, fan cowl, water pump and thermostat shall be located on the test bed in the same relative positions that they are to
occupy on the vehicle or machine. The cooling liquid circulation shall only be operated by the engine water pump.

Cooling of the liquid may be provided 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 remains substantially the same as those of the engine cooling system. The radiator shutter,
if incorporated, shall be set in the open position.

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), shall 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 ppwer—corrected-to-the-standard-atmospheric-c it ed-H-clay S be-deducte d A ed-power.

— For grpss power test:

When|the engine cooling fan or blower is of the fixed type, that is neither disconnectable nor progressive, and it)is-fitted|for the test,
then tlhe power absorbed shall be added to the test results. The fan or blower power shall be determined at thesspéeds cqrresponding
to the|engine speeds used for the measurement of engine power either by calculation from standard characteristics or|by practical
tests.

— For engine power test for ISO 8178:

The cgoling-liquid circulation shall only be operated by the engine pump. Cooling of the liquid maybe produced by an external circuit,
such that the pressure loss in this circuit and the pressure at the pump inlet remain substantially the same as those of the engine
cooling system.

9 — For ndt power test:

Wherg a disconnectable or progressive fan or blower is incorporated, the test shall’be performed with the fan or blower djsconnected
or witH the progressive fan running at maximum slip.

— For grpss power test:

Wherg a separate disconnectable or progressive fan or blower is incorporated for the charge air cooler, the test shall bg performed
with tHe disconnectable fan or blower disconnected or with the progressive fan running at maximum slip.

h" The thermpstat may be fixed in the fully open position.

When the [cooling fan or blower is fitted for the test, the power*absorbed shall be added to the test results. The power absorbgd by the fan
or blower ghall be determined at the speeds used for the test-either by calculation from standard characteristics or by practica| tests.

i The electrjcal power of the generator shall be the minimium. It shall be limited to that necessary for operation of accessoridgs which are
indispensgble for engine operation. If the connection of a battery is necessary, a fully charged battery in good condition shall e used.

k' The sparf advance shall be representative~of*in-use conditions established with the minimum octane fuel recommerjded by the
manufactyrer.
For engings equipped with variable boost*as a function of charge or inlet air temperature, octane rating and/or engine speef, the boost
pressure ghall be representative of in=yehicle or in-machine conditions established with the minimum octane fuel as recommended by the
manufactyrer.

m

— For ngt power test/gross)power test:

Chargg air-cooled,engines shall be tested with the charge air-cooling system operating, whether this system is liquid- or gir-cooled. If
the erlgine manufacturer prefers, a test bed system may replace an air-cooled cooler. In either case the measurement|of power at
each gpeed shall be made with the pressure drop and temperature drop of the engine air across the charge air cooler in fthe test bed
the same as those specified by the manufacturer for the system on the complete vehicle or machine.

— For engine/power test for ISO 8178:

Charge air-cooled engines shall be tested with the charge air-cooling system operating, whether this system is liquid- or air-cooled. If
the manufacturer prefers, a test bed system may replace an air-cooled cooler. In either case, the measurement of power at each
speed shall be made with the maximum pressure drop and the minimum temperature drop of the engine air across the charge air-
cooler in the test bed system the same as those specified by the manufacturer.

N These may include, e.g. Exhaust Gas Recirculation (EGR), catalytic converter, thermal reactor, secondary air-supply and fuel
evaporation protection systems.

8 © 1SO 2002 — All rights reserved
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net power
power obtained on a test bed at the end of the crankshaft or its equivalent at the corresponding engine speed with
the equipment and auxiliaries listed in Table 1, column 2 and required in column 3 (fitted for engine net power test)

NOTE

If the power measurement can only be carried out with a mounted gear-box, the losses in the gear-

added to the measured power to give the net engine power.

3.3.3.2

gross power
power obtained on a test bed at the end of the crankshaft or its equivalent at the corresponding engine speed with

box should be

the equipn
test)

NOTE
added to th

3.3.3.3

engine pg
power obt
by the ma
in Table 1

3.34

ent and auxiliaries listed-in Table 1, column2 and rnqnirnd incolumn4 (fiHnd for nnginn

If the power measurement can only be carried out with a mounted gear-box, the losses in the gear-
e measured power to give the gross engine power.

wer for ISO 8178

hined on a test-bed at the end of the crank-shaft or its equivalent, at the.declared engine sp
hufacturer at the declared power with the engine being fitted only with equipment and auxiliz
column 2 and required in column 5 (fitted for engine power test in accordance with ISO 817

continuo

power

S
power whljth an engine is capable of delivering continuously, between the normal maintenance interv

the manu
manufactu

3.35
overload
power whi
application
12 h time

3.3.6

fuel stop

power whi
speed and

ISO pow
power de
determine

3.3.71

cturer, at the stated speed and under stated ambient conditions, the maintenance pres
rer having been carried out

pbower
ch an engine may be permitted to deliver,"with a duration and frequency of use depending o
, at stated ambient conditions, immediately after operating at the continuous power restrict
Epan

power

ch an engine is capable ef/delivering during a stated period corresponding to its applicatio

rmined under the operating conditions of the manufacturer's test bed and adjusted or
by the tnahufacturer to the standard reference conditions specified in clause 5

ISO stand

under stated ambient.conditions, with the fuel limited so that this power cannot be exceeded

gross power

box should be

ped specified
ries as listed
B)

als stated by

ribed by the

n the service
pdto 1 hina

N, and stated

corrected as

ard’ power

continuous brake power that the engine manufacturer declares that an engine is capable of delivering with only the
essential dependent auxiliaries fitted, between the normal maintenance intervals as stated by the manufacturer,

and under

the following conditions:

at a stated speed at the operating conditions of the engine manufacturer's test bed;

conditions specified in clause 5;
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service power

power delive

3.3.8.1

red under the ambient and operating conditions of an engine application

service standard power
continuous brake power that the engine manufacturer declares that an engine is capable of delivering, with only the
essential dependent auxiliaries fitted, between the normal maintenance intervals stated by the manufacturer and
under the following conditions:

a)

b) with the
operatin

c) with the

3.3.9

at a stated speed at the ambient and operating conditions of the engine application;

declared power adjusted or corrected as determined by the manufacturer to the stated:an
j conditions of the engine application;

Mmaintenance prescribed by the engine manufacturer having been carried out.

power adjugtment

calculation pj
power value
mechanical |

3.3.10

rocedure by which a power value under one set of ambient conditions is modified to rep
expected under another set of ambient conditions, to maintain approximately constant ther
bad in critical engine components

power correction

calculation p
represents th

NOTE In

3.3.1
load
general tern

rocedure by which a power value determined under“engine test conditions is modified

this case, the power and performance parameters may:vary as a function of ambient conditions (see ¢

describing the magnitude of the:<power” or “torque” demanded from the engine by

machinery and usually expressed relative to a de¢lared power or torque

[1SO 2710-1]

NOTE Th
“torque” shoul

3.3.12
net torque

e term “load” is physically imprecise and should be avoided. For quantitative purposes the terms
| be used, instead of “load”, together with a statement of speed.

torque transmitted on a.test bed at the end of the crankshaft or its equivalent at the corresponding eng

with the equi
test)

pment and-auxiliaries listed in Table 1, column 2 and required in column 3 (fitted for engine

hbient and

resent the
mal and/or

so that it

e power value expected under other operating or reference conditions without any engine adjjustment

ause 7).

its driven

“power” or

ine speed
net power

3.4 Cons

3.41

o N H
UTTIPLUIVIT affu uctively

fuel consumption
the quantity of fuel consumed by an engine per unit of time at stated power and under stated ambient conditions

34141

specific fuel consumption
the quantity of fuel consumed by an engine per unit of power and time

3.4.1.2

ISO specific fuel consumption
the name given to the specific fuel consumption at the ISO standard power

10
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fuel delivery
metered volume (mass) of fuel delivered by a fuel injection system during one working cycle

[1SO 7876-1]

3.4.21

specific fuel delivery
metered volume (mass) of fuel delivered by a fuel injection system during one working cycle per litre of engine
swept volume

3.4.3

Iubricatinl_; oil consumption

quantity of

[1SO 2710}

3.5 Tests

3.5.1

acceptang
test carrie
have been

3.5.2

type test
test carrie
far as pos

3.5.3

special test

test additi
authorities

3.5.4

productic:ln conformity test

test perfo
approval

lubricating oil consumed by an engine per unit of time

1]

Ce test
 out as an overall check of the manufacturing quality, and to establish that the contractual
fulfilled

J out on a representative engine of a certain enging(type to establish its main performance
5ible, to enable its reliability and durability in service to be assessed

bnal to acceptance or type test carried-out to meet the requirements of the inspecting a
, classification societies or customers,-e.g. type approval test

med to verify that a production engine meets the requirements of the declared design sp

commitments

data and, as

nd legislative

ecification or
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4 Symbols

The symbols used in equations (1) to (11) of this International Standard and in the relevant “Satellite” standard are
given in Table 2. Subscripts to these symbols are given in Table 3.

Symbols and subscripts used in this International Standard for parameters under measurement are given in
Table 4.

Table 2 — Symbols

Symbol
Common EDP Designation Unit

use representation

a A Humidity factor 1

b, BR Specific fuel consumption under standard reference conditions k?/(kW-h)
by BX Specific fuel consumption under site ambient conditions kgl;/(kW-h)
b, BY Specific fuel consumption under test ambient conditions k@/(kW-h)
Ja FA Atmospheric factor 1

Jm FM Engine factor (characteristic parameter for each type’of engine) 1

k K Ratio of indicated power 1

m M Exponent of the dry air pressure ratio artotal barometric pressure ratio 1

n N Exponent of the ambient air thermodynamic temperature ratio 1

Dy PD Ambient dry barometric pressurg during test kPa

Dy PR Standard reference total baremetric pressure kPa
Dra PRA Substitute reference-total’barometric pressure kPa
Dsr PSR Standard reference: saturated water vapour pressure kPa
Dsx PSX Ambient saturated water vapour pressure on site kPa
Psy PSY Ambient saturated water vapour pressure during test kPa
Dy PX Ambient total barometric pressure on site kPa
Py PY Ambient total barometric pressure during test kPa

P PR Power measured at the end of the crankshaft or its equivalent kW

P, RPO Corrected net power; i.e. power under standard reference conditions and at kw

the end of the crankshaft

P, PPR Brake power under standard reference conditions kw
P PPRA Brake power under substitute reference conditions kW

P, PPX Brake power under ambient conditions on site kW

P, PPY Brake power under ambient conditions during test kW

q Q Fuel mass per cycle per litre of engine swept volume mg/(cycle-l)
qc QC Fuel mass per cycle per litre of air available for combustion mg/(cycle-l)

12 © ISO 2002 - All rights reserved
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Table 2 (continued)

Symbol
Common EDP Designation Unit
use representation
r R Boost pressure ratio (ratio of absolute air pressure at the compressor outlet to 1
that at the compressor inlet)
7 RR Boost pressure ratio under standard reference conditions 1
"t max RRMAX Maximum permissible boost pressure ratio under standard reference 1
conditions
s S Exponent of the charge air coolant thermodynamic temperature ratio 1
ler TCR Standard reference charge air coolant temperature °C
tox TCX Ambient charge air coolant temperature on site °C
4 R Standard reference ambient air temperature °C
ty X Ambient air temperature on site °C
T TTCR Standard reference charge air coolant thermodynamic temperature K
Tera TTCRA Substitute reference charge air coolant thermodynamic temperature K
Ty TTCX Ambient charge air coolant thermodynamictemperature on site K
TCy TTCY Ambient charge air coolant thermodynamic temperature during test K
T, TTR Standard reference ambient air thermodynamic temperature K
T, TTRA Substitute reference ambient gir thermodynamic temperature K
T, TTX Ambient air thermodynamic temperature on site K
Ty TTY Ambient air thermedynamic temperature during test K
a ALP Power adjustment factor 1
a, ALPA Power carrection factor for spark-ignition engines 1
a ALPC Power correction factor for compression-ignition (diesel) engines 1
o ALPM Power correction factor for efficiency of the transmission 1
ag ALPS Correction factor for smoke light absorption coefficient 1
Yis BET Fuel consumption recalculation factor 1
7; ETAI Efficiency of each element constituting the transmission 1
M ETAM Mechanical efficiency 1
e ETAT Efficiency of the transmission which is located between the crankshaft and the 1
measurement point
& PPHIR Standard reference relative humidity %
A, PPHIX Ambient relative humidity on site %
¢y PPHIY Ambient relative humidity during test %

© ISO 2002 - All rights reserved
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Table 3 — Subscripts

Subscript Meaning
a Atmospheric
c Compression-ignition engine @
Coolant?@
Corrected @
d Dry
i Each element
m Mechanical
max Maximum
Standard reference conditions and at the end of the crankshaft
P Maximum power
r Standard reference conditions
ra Substitute reference conditions
s Saturated @
Smoke @
t Total
T Maximum torque
X Site conditions
y Test conditions

a

Dependant on the application.

© ISO 2002 - All rights reserved
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Table 4 — List of parameters
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No. Parameter Definition Symbol Unit Perm_|s§|ble
deviation
1 2 3 4 5 6
1 General parameters
1.1 Engine brake torque @ Mean torque delivered by the engine, Tiq kNm +2%
measured at the engine driving shaft
extremity
1.2 | Engine speed® Number of revolutions of the crankshaft in a n s~! +2%
given period of time min-"1
r/min
1.3 | Enpine driving shaft speed | Number of revolutions of the engine driving ny s 1 +2%
shaft in a given period of time min-1
r/min
1.4 | Tufbocharger speed Number of revolutions of the turbocharger ny s 1 +2%
shaft in a given period of time min-"1
r/min
1.5 | Brgke power © Power or sum of the powers measured at pd kW +3%
the driving or shafts
2 Pressure & f
21 Ambient pressure 9 Pressure level of the atmosphere inthe Pa kPa +0,5%
vicinity from where the engine takes its air
2.2 | Compression pressure ina | Maximum pressure of the warking medium Peo MPa +5%
cyllnderh present in a cylinder at-momentary fuel cut-
off
2.3 | Mgximum cylinder Maximum pressure of the working medium Prmax MPa 5%
pressure I present in a cylinder attained during a
working cycle
2.4 | Inlet depression Arithmetic.mean inlet depression at engine Apy kPa 5%
or préssure-charger inlet
25 Pressure Arithmetic mean absolute pressure at Py kPa +1%
engine or pressure-charger inlet
2.6 Bopst pressure Arithmetic mean charge air pressure after a Dp kPa +2%
pressure-charger
2.7 | Bopst pressure before Arithmetic mean of the air pressure before Pba kPa 2%
cyl{nder inlet the cylinder inlet
2.8 Bopst pressure drop Appa kPa +10 %
thrpugh thie air cooler
2.9 Exhaust gas pressure at the | Arithmetic mean of the pressure in the D kPa +5%
turbine inlet or inlet of other | exhaust pipe before the turbine
exhaust gas-assisted
pressure charger (valid only
for engines with a constant-
pressure system)
2.10 | Exhaust back pressure Arithmetic mean of the pressure in the Pgo kPa +5%
exhaust pipe after the turbine
2.11 | Coolant pressure Pressure(s) at given point(s) of the fluid Py kPa +5%
cooling system(s)
© ISO 2002 - All rights reserved 15
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Table 4 (continued)

No. Parameter Definition Symbol Unit Perm_lss_lble
deviation
1 2 3 4 5 6
2.12 | Lubricating oil pressure Oil pressure(s) at given point(s) of the Do kPa 5%
lubricating system(s) (in individual circuits
before and after filters, coolers, etc.)
2.13 | Fuel supply presssure Arithmetic mean of the fuel pressure at the Dy kPa +10 %
inlet of the injection pump
3 Temperatures
3.1 Ambignt temperature Temperature level of the atmosphere in the T, K +2K
environment of the engine installation at a
given point or location
3.2 Inlet temperature Air temperature at the engine or pressure- Ty K +2 K
charger inlet
3.3 Charge air temperature T, K +4K
after the pressure-charger
3.4 Charge air temperature Air temperature before the cylinder inlet Doa K +4K
after the air cooler
3.5 | Exhadst gas temperature at | Mean temperature of the exhaust gas Ty eyl K +25K
the cylinder outlet measured by the thermal pick-up at a given
cylinder
3.6 | Exhalst gas temperature at | Mean temperature of the exhaust@as Ty K + 25K
the tufbine inlet or inlet of measured by the thermal pick:up before the
other jexhaust gas-assisted | turbine
presspre-charger
3.7 EXhalIISt gas temperature in | Mean temperature of'the exhaust gas ng K + 15K
the exhaust pipe or after the | measured by the thermal pick-up in the
turbine or other exhaust exhaust manifeld or after the turbine
gas-apsisted pressure-
charger
3.8 | Coolgnt temperature Temperature(s) at given point(s) of the fluid Ty K +2K
cooling system(s)
3.9 | Lubrigating oil temperature 1.Oil temperature(s) at given point(s) of the T, K +2K
lubricating system(s)
3.10 | Fuel temperature Fuel temperature at a given point of the fuel T K +5K
system
4 ConsmptionsX
41 Fuel gonsumption Mass of fuel consumed by the engine per B gls +3%
unit of time kgls
lkalh
kgth
4.2 Specific fuel consumption Fuel consumption per unit of power b g/(kW-h) +3%
g/MJ
4.3 | Cylinder lubricating oil Mass of cylinder oil supplied by the Ccyl als +10 %
consumption lubricator per unit of time kgls
kg/h
4.4 | Specific consumption of Cylinder lubricating oil consumption per unit Ceyl g/(KW-h) +13 %
cylinder oil of power g/MJ
4.5 | Air consumption Mass of air drawn into the engine from the A kg/s +5%
atmosphere per unit of time kg/h
16 © 1SO 2002 — All rights reserved
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Table 4 (continued)

No. Parameter Definition Symbol Unit Perm.|s§|ble
deviation
1 2 3 4 5 6
4.6 | Specific air consumption Air consumption per unit of power a kg/(kwW-h) +5%
kg/MJ
5 Flows
5.1 Cooling fluid flow Mass of fluid flowing through the engine my kg/s +10 %
cooling system per unit of time kg/s
5.2 | Lubricating oil flow Mass of fluid flowing through the engine mg, kg/s +10 %
lubrificating system per unit of time kg/h
6 Exhaust gas emission
chFracteristics
6.1 Snloke index' Filter soiling (expressed as function of light r Smoke +0,30ona
reflectivity) by undiluted gas ™ number scale of
10 units "
6.2 | Snoke opacity a) Light obscuration by undiluted gas ° N % +5%
b) Coefficient of light absorption P k m-" 5%
6.3 | Sopt content! Gravimetric carbon concentration 9 Ce g/m3 +10 %
6.4 Gdseous emission Volumetric concentration of gaseous Cg® % or ppm AMC't
00||nposition r components
6.5 Enlission rate U Mass of each component emitted per unit of Eg$ g/h AMC't
time
6.6 | SpEcific emission Emission rate per unit'of power Eg® 9/(kW-h) AMC't

@  Measyred by hydraulic brake, electric dynamometer or-similar equipment.
Measyred by a tachometer, revolution counter, tachescope or similar equipment.
¢ Calculpted from measured values of engine driving shaft torque and speed.

d  Wherd necessary the suffix “e” shall be-used in accordance with ISO 2710-1 to distinguish brake power from another powg

-

€ The pgrmissible deviation of eachpressure (except those in 2.1 and 2.5) is given as a percentage of the gauge pressure.
Bar maiy be used instead of kPa of MPa.

9 Measyred by spring-loaded, fluid-type barometers or similar equipment.

Measyred by a recordifig maximum pressure gauge, mechanical indicator, from an indicator diagram or similar means.
Measyred by electrical methods (resistance thermometers or a thermocouple with measuring apparatus) or fluid-type thermometers.

i The unit °C'may be used instead of K.

k' Consumptions—are MeasuredUSMg TTasS o voiume Methods (e Uit asSumes Using Tass i this—tmtermationat Standard), by
determining the time during which a given quantity of fluid is consumed, or alternatively by using normal pressure differential systems or
other types of flowmeter.

' The engine manufacturer may select either parameter indicated in 6.1 or 6.3 for non-opacity measurement or in 6.2 for opacity
measurement according to the facilities available.

M Measured by passing a known volume of gas through a specified area of (white) filter paper and determining the reduction in light

reflected from the filter.

" For automatic continuous measurement, the permissible deviation in 6.1 may be + 0,6 on a scale of 10 units.

O Measured over the entire cross-section of the exhaust plume close to the point of exit from the exhaust pipe or over defined length of

the smoke column, the linear dimension in each case being denoted by L, expressed in metres.

© ISO 2002 - All rights reserved 17
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Table 4 (continued)

P The value k is given by the equation:

1 N
f=—Tlogy [1-
LOQe( 100)

where N is the reading of smoke opacity on a linear scale from 0 to 100 units

4 Measured by the increase in mass of a filter through which a known volume of undiluted exhaust gas has been passed and corrected to
standard reference temperature and pressure.

r Measured by chemical or physical method appropriate to each component (and/or its concentration).

S “B” s suffix of an individual component of the exhaust gas

t By Agreement between engine manufacturer and customer.

U Calculatefl from the emission concentration measurement and calculated rate of exhaust gas flow.

5 Standard reference conditions

For the purpose of determining the power and fuel consumption of an engine;ythe following standard| reference
conditions sHall be used:

Total bafometric pressure: p,= 100 kPa;
Air temperature: T,=298 K (t =25 °C);
Relative humidity: o, =30 %;

Charge air coolant temperature: T, =298 K (t5='25 °C)

NOTE A relative humidity of 30 % at a temperature*of 298 K corresponds to a water pressure of 1 kPa. The cofresponding
dry barometrid pressure is 99 kPa.

6 Tests

6.1 General

There are two different precedures for engine testing identified as method 1 and method 2. Depending upon the
particular engine application, the appropriate method to be used is specified in the relevant “Satellite” stapdard.

6.2 Test method 1

6.2.1 Preamble

This test method is used for verifying the declared parameters of an individual engine in accordance with the
requirements of the contract. It establishes the requirements for acceptance tests, type tests and/or special tests to
be performed with the engine mounted on a test bed at the manufacturer’s plant or installed on site.

If required, acceptance tests shall be included in the contract. Type tests and/or special tests are subject to
agreement between the manufacturer and customer.

18 © 1SO 2002 — All rights reserved
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6.2.2 Test designation

Test method 1 gives two test categories; reference may be made to the relevant category of test as follows:
a) for acceptance tests (see 3.5.1) ISO A

b) for type tests (see 3.5.2) ISO T

6.2.3 Extent of tests

6.2.3.1 The programme of acceptance and type tests shall be established by the manufacturer.

6.2.3.2 It is the responsibility of the manufacturer to define the measurements to be takef,\which shall be
agreed with the customer.

Table 5 mpy be taken as a guide for selecting the engine groups appropriate to the test.measurempnts given in
list A (see[Table 6).

Table 5 — Engine groups for selection of test measuréments

Enging group . . e
nunber Typical engine group characteristics

Engines whose operating conditions are not measured‘in service; usually with maximum ¢lesign engine
speeds of more than 1 800 min~".

by Naturally aspirated engines with maximum.design engine speeds of approximately 1400 min~" and

i above.
Pressure-charged engines with maximum design engine speeds of approximately 1 500 njin~'and
above.

4 Engines with maximum design.engine speeds of approximately 250 min~"'to 1 500 min~".

b Engines with maximum desigh engine speeds up to 250 min~".

6.2.3.3 For mass-produced engihes which are not all tested on-load, an adequate inspection prpcedure may

be used instead of a full acceptance test.

6.2.34 Dependent on/the” test category and the engine group number, five lists of recommended test
measuremlents, calculated values and functional checks (lists A, B, C, D, E) are given in 6.2.6.

The following requirements are not included in the purchase contract and are subject to agreement|between the
manufactdrer and.customer:

a) additipnal measurements or tests requested to be performed during the test procedure by the customer or his
representative;

b) if necessary the source and date of provision of data necessary for additional calculations.

6.2.3.5 Whether some or all of the results from previous tests shall be recognized as a part of the acceptance
test is subject to agreement between the manufacturer and customer.

6.2.4 Measurement techniques

6.2.4.1 Measurements methods

Methods to be used during acceptance tests and type tests, symbols for parameters under measurement, units,
etc., are described in 6.2.4.3.
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6.2.4.2 Data storage

Printed and/or stored data measured or recorded shall be displayed during the test.
6.2.4.3 Test measurements

6.2.4.31 Measurement accuracy

The measurement accuracy depends on a number of factors. Therefore, for each measured parameter it is
necessary to specify the permissible deviation to cover the following factors which result in measurement
uncertainty:

a) instrumgnt accuracy;

b) correctness of the measuring instrument location;

c) conditiops under which the measuring instrument is used;

d) accuracy of the readings;

e) scatter df the readings of the measuring instrument during the measuring,périod.

The permisgible deviations define the permissible range between {hé” extreme values of each| individual
measuremert for the engine under consideration.

6.2.4.3.2 Operating conditions
Before a set|of measurements is taken, the engine shall have been operated at particular conditions of load and
speed for a $ufficient length of time to ensure that it has\reached stable operating conditions as specified by the
engine manufacturer.

During the period in which a set of measurements.is being made, the torque, speed and all fluid temperatures and
pressures shall be maintained constant within the permissible deviations given in Table 4.

6.2.4.3.3 Measurement methods

Measuremer|t methods shall be Selected by the engine manufacturer and, if necessary, may be |subject to
contractual aigreement between.the engine manufacturer and customer and/or inspecting authority.

The location jof the measurement points shall be specified by the engine manufacturer.

6.2.4.3.4 ermissible deviation of parameters

The permisdible “deviation for each individual measurement and for the engine under consideratioT given in
Table 4, column-/6, applies only to the declared power shown in the relevant “Satellite” standard.

The permissible deviation quoted is that considered adequate for most acceptance test purposes. Engine
manufacturers may adopt reduced permissible deviations for:

a) type tests;
b) special contractual or legislative requirements.

Unless otherwise agreed, all measuring instruments and apparatus used during tests shall be tested and calibrated
periodically over the range of expected readings at the time intervals specified by the engine manufacturer.

Where the total measurement uncertainty involves a number of quanitities each with its own measurement

uncertainty or where individual measurement is dependent on several parameters, each with its own measurement
uncertainty, the overall measurement uncertainty is taken as the square root of the sum of the squares of the
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separate measurement uncertainties each multiplied by an appropriate factor equal to the exponent of its
parameter in the formula.

Where measurements are used in subsequent calculations, measurement uncertainties of the measured

parameters shall be selected so that the deviation of the final calculated parameter complies with the
corresponding permissible deviation.

6.2.4.4 List of parameters

Engine performance parameters and their permissible deviations are given in Table 4.

NOTE All footnotes appear at the end of Table 4.

6.2.5 Tept conditions

6.2.5.1 Before an engine test, when mutually agreed between the manufacturer and cdistomer, the

manufactyrer shall submit the necessary technical documentation concerning the enginétype and application.

6.2.5.2 A period of running-in and preliminary testing considered adequate by'the manufacturer $hall precede

any accepfance or type test.

6.2.5.3 Measurements for an acceptance or type test shall be carried{out only when the engine|has reached

stable opdrating conditions as specified by the manufacturer.

6.2.54 Unless otherwise agreed between the manufacturer and customer, tests shall be carried [out on a test

bed at the|manufacturer's works.

— If the pcceptance test is carried out on site, testing shallftake place after the engine is in its operaing condition
and at a time agreed upon by the customer and engine manufacturer. The presence of the engine

manufacturer or his representative and their authority during acceptance testing, if required, should be

inclu

d in the purchase agreement. The_gengine manufacturer or his representative shall

opportunity to instruct all on-site personnel in‘operating the engine set and in the application of th
equipment.

If the j|acceptance test is carried out-an site, the customer shall provide sufficient fuel, lubricants,

auxiliary personnel to support the.programme, unless otherwise agreed with the engine manufacty

For e

ngine-related machipery’ not supplied by the engine manufacturer, the points of measuren

identified by the customer.on instructions from the engine manufacturer.

6.2.5.5
either sup

6.2.5.6
pumps, oil

Tests shall be”carried out on the engine with any dependent auxiliaries necessary for
blied with the’engine or belonging to the test-bed equipment, fitted.

e given the
€ measuring

coolants and
rer.

hent shall be

ts operation,

Test=bed equipment (e.g. air-inlet system, exhaust system and independent auxiliaries s

Lich as water

filters, heat exchangers, etc.) may be used, provided that the contractual requirements are rret.

6.2.5.7

Engines that are supplied with built-in transmission systems (e.g. hydraulic mechanisms, reversing
couplings) or electric generators, and that cannot be tested separately from them, shall be tested with the
transmission system or generator installed.

If engines are tested with driven machinery or a transmission system fitted and these are separable, any variation
in power, due to these coupled items, shall be eliminated from the power declared in accordance with this
International Standard.

6.2.5.8

If the acceptance test is carried out on site and the declared power at the corresponding speed cannot

be verified or achieved, due to special circumstances and/or situation of the installation, the manufacturer and the
customer shall accept the test report prepared from the test performed on the manufacturer's works test bed as
valid, and verify only a) the declared speed at a power other than the declared power or b) the declared power at
an engine speed other than the declared speed.
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In either case, measurement of the fuel consumption shall be omitted.

6.2.5.9

conditions and those required for normal operation as given in the working manual, shall be taken.

6.2.5.10

During the engine tests, no additional measures, other than those required to maintain the test

The only permitted interruptions in testing are those necessary for engine maintenance as given in the

working manual. If an interruption should occur caused by a defect in the engine or test equipment, the decision to
partially or entirely repeat the tests shall be taken between the manufacturer and customer.

6.2.5.11

be as specified in clause 5 and the relevant “Satellite” standard.

The standard reference conditions and declarations of power, fuel and lubricating oil consumption shall

6.2.5.12
properties fd
necessary cd

n cases where it is not possible to maintain the specified ambient conditions and the fu
r the acceptance or type test, the influence of the differing conditions and/or prgopertie
rrection of the test results shall be subject to agreement between the manufacturer.and cust

In dual-fuel ¢ngines the acceptance test shall be performed using liquid fuel. An additionaDacceptanc

gaseous fue
same ignitio
customer.

In the case @
the manufac
approximate

may be stipulated if gaseous fuel is available at the manufacturer's works-with approxi
N characteristics as the gaseous fuel available on site, if agreed between the manufa

f spark-ignition gas engines and pilot injection gas engines, the acceptance test may be ca
turer's works only if the composition and ignition characteristics of the gaseous fuel av
y the same as those of the gaseous fuel used on site.

If, after aggeement between the manufacturer and customer, “the acceptance test is perform

manufacture
site, the test

's works using gaseous fuel with chemical values and’ properties differing significantly fro
may be made at agreed values of declared power, declared speed and fuel consumption b

the engine accordingly. Readjustment of the engine to, achieve correct operation with fuel having

different from
6.2.6 Test

6.2.6.1  Ad

6.2.6.1.1
values given

6.2.6.1.2

6.2.6.1.3
group for ea
Measuremer
out at least t
speed value

those on site is acceptable in this case.
procedures

Lceptance tests

\cceptance tests comprise. @ specified sequence of power settings, measurements and
in list A (see Table 6).

The duration of the‘aceeptance test programme depends on the engine power and applicatio

The measurements shown in list A (see Table 6) shall be made acccording to the specif

Ch operating7eondition wherever appropriate and where provision exists on the engine for
ts carried\out to verify the declaration of power, engine speed and fuel consumption, shall
vice. A.measurement shall be considered valid if the variations of the engine brake torque &
5 i relation to the settings of the operating values do not exceed * 2 %. The variation of

el or fluid
s and the
omer.

b test with
mately the
Cturer and

lried out at

ilable are

d at the
those on
y resetting
properties

calculated

ns.

ed engine
doing so.
be carried
nd engine
the power

es with a

output during
brake power

this period shall not exceed + 3 %. This requirement shall not apply to spark-ignition engi
less than 50 kW.

The measurements shown in list A (see Table 6) are arranged in an ascending order of test measurement
complexity and are presented for guidance when the contract is drawn up between the manufacturer and customer.
Either party may, by agreement, add to or delete from the measurements in list A, to suit the particular type of
engine involved. Where no provision exists on the engine for a particular measurement, this shall be stated by the
manufacturer.
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Table 6 — List A: Test measurements

ISO 15550:2002(E)

Engine group number
No. Parameter to be measured (see Table 5)
1 2 3 4 5
A1 | Barometric pressure, humidity and ambient temperature x x x x x
A2 | Engine speed or cycle frequency x x x x x
A3 | Engine brake torque and/or fuel pump or governor x x x x x
A4 | Throttle control rod setting
A5 |[Fuel consumption x X x X
A6 ||Lubricating oil pressure x X x x
A7 |[Temperature and pressure of exhaust gas leaving the engine X x x x
A8 |JAir inlet pressure and temperature at the engine or pressure charger inlet x x x X
A9 |[Exhaust-gas temperature at the turbine inlet x x x
A10 |[Boost pressure in the air manifold x x x
A11 |[|[Turbocharger speed x x x
A12 ||Coolant mean temperature in and out of the cylinder block x x x
A13 ||Lubricating oil temperature at the engine inlet and outlet x x x
A14 ||Boost pressure drop through the charge air cooler x x x
A15 ||Boost pressure after each charge air cooler x x x
A16 ||Charge air temperature after each charge air cooler X X X
A17 ||Coolant mean temperature at the inlet and outletyof the charge air cooler X X X
A18 |[Maximum cylinder pressure x x
A19 |[Exhaust-gas pressure at the turbine inlet X X X
A20 |[Exhaust-gas temperature of each Cylinder x x
A 21 |[Individual coolant circuit temperatures and pressures X X
A 22 ||Lubricating-oil pressure in individual circuits, e.g. turbocharger, piston cooling, x x
etc.
A 23 ||Lubricating-oil pressute before and after filters and coolers x x
A 24 ||Secondary coeolant and lubricating oil temperatures in and out of heat exchangers x X
A 25 |[Fuel supply~pressure and temperature x X
A 26 ||Comipression pressure X
NOTE L _—Additionalitems may he included by agreement hetween the manufacturer and customer

Table 7 — List B: Test results

No. Parameter to be calculated

B1 Brake power

B2 Specific fuel consumption

© ISO 2002 - All rights reserved
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6.2.6.1.4  Where appropriate, the manufacturer shall supply the calculated values given in list B (see Table 7) on
the basis of the test measurements mode from list A (see Table 6).

Measurement of the fuel consumption shall be carried out during the measurement of power.

For engines having a brake power of 200 kW and above, if the variation between the results of two fuel
consumption measurements is more than 2 %, the measurement shall be repeated for this operating point.

Fuel fed to the engine and that is not consumed shall be taken into account in the fuel consumption measurements.
6.2.6.1.5 List C (see Table 8) shows the functional checks which may additionally be carried out on engines in

groups 2 tor5—mTabte 5—Setectionfromtist-€—shatbemade 'uy agreement between—the—manufagturer and
customer.

6.2.6.2 Type tests

6.2.6.2.1 A\ type test is comprised of running the engine at a specified sequence{of’power/engjne speed
combinationg, reversals and stop.

6.2.6.2.2 Type tests shall include, as far as applicable, all measurements, calculations and functiopal checks
shown in list|A, engine group 5 (see Table 6), and lists B and C (see Tables 7 and 8), and in additional [list D (see
Table 9).

Table 8 — List C: Functional checks

No. Function to be veérified

C1 | The dorrect functioning of the overspeed limiting device in acgordance with ISO 3046-6

C2 | The dorrect functioning of the speed governing system insaccordance with ISO 3046-4

C3 | The 3bility of all malfunction protection and warning‘devices to respond correctly to the fault conditions in which they
should operate (e.g., low lubricating oil pressure, high lubricating oil temperatures, high coolant temperatures,
pressure rise in the engine crankcase, etc.)

C4 | The dorrect functioning of all automatic pressure and temperature controls

C5 | The ability of the starting system to-perform prior to and/or after the acceptance test conditions of the gngine are
reached, subject to agreement between the manufacturer and customer

C6 | The dorrect functioning of the feversing mechanism, built-in reverse reduction gear and couplings

C7 | That the temperature of important components is satisfactory

C8 | That the crank web deflection does not exceed the given limits

C9 | Stability of the engine on its support

C 10 | The donditionzafter test of one or more piston and cylinder assemblies and bearings, chosen randomly for ingpection

NOTE Additionakchecks may be included by agreement between the manufacturer and the customer.

Table 9 — List D: Additional tests

No. Parameter/measure

D1 Air consumption

D2 Lubricating oil consumption

D3 Dismantling, inspection and measuring of important parts subject to wear
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Special tests

Special tests are defined as any of those shown in list E (see Table 10) which may be required by inspection

authorities, classification societies, legislation or the customer.
Table 10 — List E: Special tests (examples)
No. Parameter or function

E1 Torsional vibration frequencies and amplitudes at prescribed power/engine speed combinations when the engine is
tested coupled to its contract driven machinery, in accordance with ISO 3046-5

E2

ngine heat balance

E3

ound level

E4

xhaust-gas emission characteristics

ES

ests in conjunction with contract driven machinery

E6

arallel running and other electrical tests of engine-driven generators

mergency reversal of marine engines

E8

etermination of minimum stable engine speed of marine engines

S
H
T
A
E7 |H
g
d
A
A

E9 hange-over on dual-fuel engines
E10 bility to carry out maintenance tasks within the time stated by the manufacturer
E11 bility to manceuvre and provide a stated power when operating)with specified malfunctions, e.g. with one or more
tdyrbochargers inoperative
6.3 Test Method 2
6.3.1 General
This test method is used for verifying the .net and/or gross power of an engine type with the declafed values. It

presents ¢
fuel consu

It also ap
requireme,

Conformit
values are

6.3.2 Me

ngine performance at full power/torque as a function of engine speed by generating curves
mption.

lies to the determination’ of engine power for exhaust emission measurement in accorda
hts of ISO 8178.

of the enginejtype to the declaration is fulfilled when the difference between the measured
within the tolerances specified in the relevant “Satellite” standard.

asuring equipment and instrument accuracy

bf power and

nce with the

And declared

6.3.2.1

TForegue

The dynamometer torque measuring system shall have an accuracy of + 1 % in the range of values required for the

test?).

6.3.2.2

Engine speed

The engine speed measuring system shall have an accuracy of £ 0,5 %.

2) The torque measuring system shall be calibrated to take friction losses into account. The accuracy in the lower half of the
measuring range of the dynamometer bench may be + 2 % of measured torque.

© ISO 2002 - All rights reserved

25


https://standardsiso.com/api/?name=a32b36d2a8a843a56ba186188054d766

ISO 15550:2002(E)

6.3.2.3  Fuel flow

The fuel flow measuring system shall have an accuracy of + 1 %.
6.3.2.4  Fuel temperature

The fuel temperature measuring system shall have an accuracy of + 2 K.
6.3.2.5 Engine inlet air temperature

The air temp

6.3.2.6 Barometric pressure
The barometfic pressure measuring system shall have an accuracy of + 100 Pa®)
6.3.2.7 Back pressure in exhaust system

The system used to measure the back pressure in the exhaust system shall havean accuracy of + 2(Q0 Pa. The
measuremerjt shall be made subject to footnote P) of Table 1.

6.3.2.8 De¢pression in inlet system
Subject to foptnote @ in Table 1, this pressure shall be measured to + 50 Pa.

6.3.2.9 Absolute pressure in inlet duct

The system [used to measure the absolute pressure in the inlet duct shall have an accuracy of +£2 % of the
measured pressure.

6.3.3 Setting conditions

The setting donditions for the test to deterfine engine power are indicated in Table 11.

Table 11 — Setting conditions

1 Setting of carburettor(s)

2 Setting of injection-pdmp+delivery system

3_|lgnitiof or injectitiming (timing curve) Speciications and used wilhout furiher alterhton fo
4 Govenlmor seftting the particular engine application

5 Anti-pgllution devices

6 Boost control

6.3.4 Test conditions

6.3.4.1 The power test shall consist of a run at full throttle for spark-ignition engines, and at fixed full load fuel
injection pump setting for compression-ignition (diesel) engines, the engine being equipped with standard SPE and
as specified in Table 1.

3) 1Pa=1N/m2
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6.3.4.2 Performance data shall be obtained under stabilized operating conditions, with an adequate fresh-air
supply to the engine.

Before the test, the engine shall have been run-in in accordance with the manufacturer's recommendations.
Combustion chambers may contain deposits, but in limited quantity. Test conditions such as inlet air temperature
shall be selected to be as near to the standard reference conditions (see clause 5) as possible in order to minimize

the magnitude of the correction factor.

6.3.4.3

The temperature of the inlet air to the engine shall be measured within the inlet ductwork. The inlet
depression measurement shall be made at the same point.

The thermpormete rermocotpte—st . - rfuet-spray-backand-radianthes ated directly in
the air stfeam. A sufficient number of locations shall be used to give a representative averagd of the inlet
temperature.

6.3.4.4 The inlet depression shall be measured downstream of the entry ducts, air-filter, inlgt silencer or
speed-limiting device (if fitted).

6.3.4.5 The absolute pressure at the entry to the engine downstream of the compressor and heat jexchanger, if
fitted, shall be measured in the inlet manifold and at any other point where pfessure has to be measured to
calculate dorrection factors.

6.3.4.6 The exhaust back pressure shall be measured at a point atyleast three pipe diameters| downstream
from the qutlet flange(s) of the exhaust manifold(s) and downstream*at the turbocharger(s), if fitted.|The location
shall be specified.

6.3.4.7 No data shall be taken until torque, engine.sspeed and temperatures have beer] maintained
substantially constant as specified by the manufacturer.

6.3.4.8 The engine speed during a test run or reading shall not deviate from the selected speed by more then
+1 % or 410 min~", whichever is greater.

6.3.4.9 Observed brake load, fuel flow andinlet air temperature data shall be taken similtaneously and shall, in
each casq, be the average of at least two stabilized consecutive readings. No adjustment shall be(made to the
engine befween these readings.

6.3.4.10 The temperature of theé_coolant at the outlet from the engine shall be kept within £ 5 K frgm the upper
thermostatically controlled temperature specified by the manufacturer. If no temperature is spegified by the
manufactdrer, the temperature-shall be 353 K + 5 K.

For air-copled engines, the/temperature at a point indicated by the manufacturer shall be kept within 720K of the
maximum [value specified by the manufacturer for the reference conditions.

6.3.4.11 Fuel temperatures shall be as follows:

a) for spgarksignition engines, the fuel temperature shall be measured as near as possible to the inlet of the

carburettor or fuel injector manifold assembly. Fuel temperature shall be maintained to within + 5 K of the
temperature specified by the manufacturer. However, the minimum test fuel temperature allowed shall be the
ambient air temperature. If the test fuel temperature is not specified by the manufacturer, it shall be
298 K+ 5K;

for compression-ignition (diesel) engines, the fuel temperature shall be measured at the inlet to the fuel

injection pump. At the manufacturer's request the fuel temperature measurement can be made at another point
in the pump representative of the engine operating condition or in the fuel supply pipe between the filter and
the fuel injection pump, upstream of the entry point for any backflow fuel.

Fuel temperature shall be maintained within to + 3 K of the temperature specified by the manufacturer. In all cases,
the minimum permissible fuel temperature at the pump inlet is 303 K. If the test fuel temperature is not specified by
the manufacturer, it shall be 313 K + 3 K for distillate fuels.

©1S0 2002 -
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6.3.4.12

The temperature of the lubricating oil shall be measured at either the gallery inlet, the outlet from the oil

cooler (if fitted) or as specified by the manufacturer. The temperature shall be maintained within the limits specified
by the manufacturer.

6.3.4.13

specified in 6.3.4.10, 6.3.4.11 and 6.3.4.12.

6.3.4.14

accordance with the requirements of Table 12.

Table 12 — Test Fuels

If necessary, an auxiliary regulation system may be used to maintain the temperatures within the limits

The selection of fuel for the power test shall be agreed by the parties involved and be selected in

Tgst Purpose Interested parties Fuel selection
Type approval Certification body, Reference fuel, if one is defined
(certification) . . . ; )
manufacturer or supplier Commercial fuel if no reference fuglis defined
Acceptapce test Manufacturer or supplier Commercial fuel as specified\by-the manufactyrer
Customer or inspector

6.3.5 Test procedure
Measuremerts shall be taken at a sufficient number of engine speeds.to completely define the power and torque
curve betwegn the lowest and the highest engine speeds recommeénded by the manufacturer. The speed range
shall include the point at which the engine produces its maximum power and torque.
6.3.6 Datato be recorded
Data to be rgcorded shall be those indicated in 9.2.1 or‘as specified in the relevant “Satellite” standards.
7 Method of power correction
7.1 General
This power cprrection method has been verified by tests on a representative number of pre-set engines with engine
speeds of 4000 min~! and above. Manufacturers may extend this method to other engines as ¢onsidered
appropriate, pr restrict it, if justified by experience.
This power cprrection method shall be used to calculate the power at the standard reference conditions gpecified in
clause 5 fronp the power observed (determined) under test ambient conditions.
For the purpcrse of power correction, the observed (determined) power shall be multiplied by a factor as fpllows:
for spark-ignition engines:

B =05 x Py (1)
or, for compression-ignition (diesel) engines:

R =0 x R, 2)
NOTE Examples illustrating how correction factors are applied when testing pre-set engines are given in annex A.

28
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7.2 Test atmospheric conditions

The atmospheric conditions during the test shall be within the ranges given below.

a) Temperature, Ty

— for spark-ignition engines : 288 K< 7, < 308 K

— for compression-ignition (diesel) engines: 283 K < Ty < 313K

b) Dry Pressure; pg4

— for alllengines : 90 kPa < py< 110 kPa

7.3 Correction factor o, for naturally aspirated and pressure-charged spark-ignition engines

(with or without charge air cooling)

The correq

oy =

Equation
designed
7.5.
Equation (|
0,96

If these |

(temperatyre and pressure) precisely Stated in the test report.

7.4 Correction factor o, for.compression-ignition (diesel) engines
7.41 General
The powef correctignyfactor (o) for compression-ignition (diesel) engines at constant fuel delivery s¢

fuel delive,

tion factor o, shall be as calculated from the following equation:

12 0,6
Pr —@rPsr [T_YJ
Py =Py Psy Ty
3) applies to engines with carburettors and to other’engines where the fuel managems
0 maintain a relatively constant fuel/air ratio as ambient conditions change. For other engin

3) is only applicable if:
a, < 1,06

mits are exceeded, the carrected power value obtained shall be given and the te

[y) is obtained by applying the formula :

(3)

nt system is
e types, see

5t conditions

tting (pre-set

(4)

where

Ja is the atmospheric factor (see 7.4.2);

Jm is the characteristic parameter for each type of engine and fuel setting (see 7.4.3).

Limitation

in use of equation (4) is given in 7.4.4.

4) pg=ry

= Dypsy

© ISO 2002 - All rights reserved
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7.4.2 Atmospheric factor f,

This factor, which indicates the effects of environmental conditions (pressure, temperature and humidity) on the air
drawn in by the engine and differs according to the type of engine, shall be as calculated from equation (5), (6) or

(7):

Ja =

for naturally aspirated engines and mechanically pressure-charged engines:

Ty

&

Dr — ¢ Psr

Py —0ypsy \ I

Ermal

®)

for turbo

Ja

for turbo

Ja

7.4.3 Engine factor, f;,

Factor f, is
The engine fi

£ =0,03

in which g,

where ¢ is th
is equal to:

!
|

charged engines without charge air cooling or with charge air cooling by air/air cooler:

[ &)

charged engines with charge air cooling by air to liquid charge air coolet:
]0,7( jO]

ependent on the type of engine and the trapped air/fuel ratio corresponding to the fuel settin

Iy

T,

Pr —9rPsr
Py —PyPsy

Iy

T

Pr — @ Psr
Py —PyPsy

hctor fy, is a function of the corrected specific fuel delivery ¢, and shall be calculated from eq
6g. — 1,14

q

}"r

e fuel delivery parameter in milligrams per cycle per litre of engine swept volume [mg/(l~c_

(2) [ Fuelflow g(g/s)] z(1)xV (g/s)

qz[Ds

placemet(l) | [Engine speed (min‘1 )} vy (1)xn (min‘1)

(6)

(7)

g.

uation 8.

(8)
(9)

cle)} and

(10)

=120 000 for 4-stroke cycle engines and Z = 60 000 for 2-stroke cycle engines;

is the ratio between the absolute static pressure at the compressor outlet and compressor inlet under

standard reference conditions (r, = 1 for naturally aspirated engines). For two-stage turbocharging r is the
overall pressure ratio.

Equation (8)

37,2 < q,

is valid for the following range of ¢, (mg/l-cycle):

< 65

For ¢, values lower than 37,2 a constant value of f, equal to 0,2 (f,, = 0,2) shall be taken. For ¢ values higher than
65, a constant value of f, equal to 1,2 (f,,, = 1,2) shall be taken (see Figure 1).
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Figure 1 — Engine factor, f,, as a function of the corrected fuel delivery, ¢,

7.4.4 Limitation in use of correction factor equation

The corregtion factor equation (4) is only applicableif 0,96 < a, < 1,06

If these ljmits are exceeded, the corrected power value obtained shall be given and the te$t conditions
(temperatdire and pressure) precisely stated in the test report.

7.5 Other types of engine

For engings not covered by, 7:3-and 7.4, a correction factor equal to 1 shall be applied when the ambignt air density
does not ary by more than,+'2 % from the density at standard reference conditions. When the ambient air density
is outside these limits, Ao-correction shall be applied, but the test conditions shall be stated in the test feport.

8 Measurement and correction of smoke value for compression-ignition (diesel)
engines|

8.1 General

If necessary, smoke value shall be measured and recorded. The opacimeter used, and its installation, shall be
designed in accordance with ISO 11614.

8.2 Correction factor for the smoke light absorption coefficient
This is the factor by which the smoke light absorption coefficient, &, expressed in absolute units, shall be multiplied

in order to determine the engine light absorption coefficient of smoke at the standard reference conditions specified
in clause 5 and is given by:

k= ag k (11)
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where

Us

k

2002(E)

is the correction factor (see 8.3);

is the measured smoke light absorption coefficient in reciprocal metres (observed smoke).

8.3 Determination of the correction factor for the smoke light absorption coefficient

The correction factor, g, for compression-ignition (diesel) engines under constant fuel delivery settings is obtained
from the following equation:

ag=1-

where f is th

b (fa—1)

e atmospheric factor (see 7.4.2)

8.4 Limitg of application

This correctign factor, o, only applies when :

0,92 </
283 K <

80 kPa

9 Testr¢

9.1 Testn

9.1.1
For engines

9.1.2 Type

The manufa
groups numbk

Type test reg

L < 1,08
T, <313K

pg < 110 kPa

port

nethod 1

Gengdral

o which Test method 1 0f-6.2/is applied, the requirements for the test report are as follows.

test report

turer shall provide a test report. Normally, acceptance test reports shall be provided only
ers 3, 4 and_5{(see Table 5).

orts shalhbe provided for all groups of engine.

The test repq

rt’shall include the engine identification and the following test information:

(12)

for engine

a)

reference to this International Standard, i.e ISO 15550;

b) date, place and designation of test and inspecting authority;

c)

NOTE 1

type of fuel and lubricating oil used during tests;

verified by explicit agreement between the manufacturer and customer.

NOTE 2

constituents should be stated, as agreed between the manufacturer and customer.

NOTE 3

32

The lower calorific value of the fuel and its method of determination should be stated.

If the fuel used complies with the specification of a national or International Standard, the properties need be

If the fuel does not comply with the specification of a National or International Standard, the properties and
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dent auxiliaries, engine settings and proprietary equipment installed;

table of values measured during the test;
parameters calculated during the test;
results of functional checks;

results of additional tests or special tests, if required.

9.2 Test method 2

9.21
For enging
9.2.2 Ty

The manu

NOTE
9.2.21

9.2.2.11

Type: ......

Stroke: ...,
Number o
Layout of
Engine sw

Compress

General

pe test report
Facturer shall provide a test report including the following engine identification and test inforn
In this test report state “none” where inapplicable, or delete.

Compression-ignition engines — Essential characteristics )

Engine description

(03 1T LT
cylinders: ... Firing order : ...

(T LY7o 1 2T USSP

(oY a 0 -\ 11 AL LRSS RIRR

s to which Test method 2 of 6.3 is applied, the requirements for the test report are\as follows.

5)

the manufacturer.

6)
7

©1S0 2002 -

Strike out what does not apply.

Specify the tolerances.

All rights reserved

ation.

In the case of non-conventional engines and systems, particulars equivalent to those referred to here shall be supplied by
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9.2.2.1.2 Cooling system
a) Liquid:
LI E= LU= 0 o 5T SRR
Circulating PUMP: YES/N0 8) ......oiieieceeeeeeee ettt
Characteristics or make(s): ........ccccvvveeeeeeeennns TYPE(S): weeeeeeee it

[T A= = L ST TR

Thermostat SELHNG: ..o e s De e [ e e
Radiator: drawings or make(s) 8: .................. TYPE(S): oo oS e e,
Relief valve; pressure Setting: ......ccccceeeeiiiiiiiiiie e e Fadk e e e [
fFan: characteristics or make(s)®): .................... TYPE(S): vy e e,
Fan drive SYSTEBM: ... e [
Drive ratior .....oooceeeiiii e e e |
AN COWLE: eS0T e ettt ettt et e e e sbne e e s snneesnneeeesnns e e e
b) Air
Blower characteristics or make(s)©): ..., TYPE(S): weeeeiiiieeiiieeee e [
DrIVE Fatior ...ooiiiii e St s e e |
A\ir ducting (standard producCtion): S ... i e e s [ e e e
Temperature regulating Systemi 'Yes/NOC): ... ..ot | e

Brief desCriptioN: ..o et e e e e e e e e e e e e e nneeeeeeeena |
9.2.2.1.3 Temperatures specified by the manufacturer
a) Liquid cooling:

Maximum temperature at outlet: ... [ K

b) Air ¢oaling:

Reference point (eSCHIPLION): ... i ittt e e e e e e e s e e e e e e e eannneeeeeaaaeean
Maximum temperature at reference PoiNt: ..........oooiiiiiiiiiiiieeeeeeeeeee e K
Maximum eXhaust tEMPEIALUIE: .........ooiiiiiiiiiieeeieeeeeeeeeee ettt e e e e e e e e e e e e e e e e e e e e e eaeaeaaas K
Fuel temperature, min.: .....................c LG 01 1= ) S K
Lubricant temperature, min.: .........cccccoeeeee. G 1= ) SN K
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9.2.2.1.4 Pressure charger: with/without ©)

DeSCription Of the SYSIEIMI ...oeoiiii et e e e e e e e e e e e e e bbb ee e e e s e e et e e e e e aeeeseannbreeeeaaeeas
MaKE: ...ttt ————————————————————————_ Ty oo
Compressor system, Make: .........cccccoviiiiiiiiii, I8/ S
Charge air cooling system, Make: .........ccccccoiiiiiiiinennnn. I8 01 SO

9.2.2.1.5 Inlet system

Descriptioh and diagrams of air inlets and their accessories (heating device, inlet silencer, etc.):

Inlet manifold: ........ooovviiiiii Description: ......ccocovvvvvvvvveiniee et [
Arfilter: oo, MaKe: ..oveveeeeieieiieeee e Type: . S e,
Inlet silenger: ..., Make: ....oooiiiiiii e, TYPE et ceeeeeeeeieeeeeee |

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

Description and diagramiS: ..........uueueueieueiiieiiieieieieieeeeereierrenrnrernnnnnrnrnneess e s ennnnnnnnnnnnnnnnnnnnnnnnnmenssssssssssssssss|osrmrsmmnmnmnnnns

9.2.2.1.7 | Fuel feed system
LT = I 1= T I USSR ISR
= T=To I o]0 0] o USSR IS
PreSsUre: | esreeee e S e e ee e s srneees | e kPa
or characteristic diagram ) 7) .5l e |
INJECHION SYSIEM: oo ettt ettt e e e e e e e e eeaeaaaaaaaaaaaaaaaaaaaeaaaes [oereneeaneneneens

Punpp:

Quote the method used: on engine/on pump bench ©)
INJECHON @AVANCE 7): ...ttt ettt e e et et e e e st e e e e e e s et e s et et ee e e eeeen e e e en e e
INJECHION AAVANCE CUIVE! ...ttt ettt e e e e e et e e et e e e o e e ba ettt e e e e e s e s nn bt e e e e aaannbeneeeeeeeaaannn

LI USSR

8 1min~'=1r/min
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Injection piping:

=Y oV ) o LA mm
INternNal dIAMETEI: ...t mm
Injector(s):
= 1T ) O PRSP
IR 1T 5 RSO PPR
O] 0 =T T TaTo I o] (=TT = S USSRUSRSR - 7 ISR kPa
pr characteristic diagram ) 7): ... G e e
Goverpor:
LT 3 U PRRPPRRS. W0 JUSURTSURSPRRRUOR ISPPPR
LIRS S - PR URSPRRRUURY IPPPPR
Speed at which cut-off starts under full load: ............c.c.oveiiii N ... min~?
[Maximum no-10ad Speed: ... O e ... min~1
o [TTa o TR oT=T=T A OO ... min~"

Cold-starting system:

NG 3 P PSR SURSPRRRUOR IPPPPT

LIBT3 S S O PUEPPURSPRRRUORY IUPPPT

I L=TS ol o [ ] UUURUUN IS,

9.2.2.1.8 Valve timing
Maximum lift|of valves and angles of opening and closing in relation to dead centre:

Reference amd/or SEHING ranges B): .........oiivieiieie e en e enen s | e
9.2.21.9 1xhaust system

Description of @xhaust ManifOld: ...........oiiiiiiiie e e e e e e e st r e e e e e s e seateeeeeaaeessannnnraaeeaaeeeaaannns

Description of other parts of the exhaust equipment if the test is made with the complete exhaust equipment
provided by the manufacturer, or indication of the maximum back-pressure at maximum power specified by the
manufacturer ©)

9.2.2.1.10 Lubrication system
[ CT Yo g o) (o) T o] =3V (=1 o PSR RR

POSItION Of IUDFICANT TESEIVOII: ..o e e et e e e e e e et e e e e et e e e e e are e e e eaaeeeeaeeeeeenaaaes
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Feed system (circulation by pump, injection into inlet, mixing with fuel, etc.): ......ccccccceiiiiiiii

Circulating pump 7):

I3 o1 PP

Y G R 1 (0= N LSS

=T 07= 1 = o =

Oil cooler:
Drawing(s
9.2.2.1.11
Generator|
Character
9.2.2.1.12
(Listand b

9.2.2.2

9.2.2.21

Type: ......

Cycle: fou

with/without ©)

ormake(s) 8: .o TYPE(S): cveeveeeereeeeeeeeeeeeeeeeee e iy s
Electrical equipment
AErNAtOr B): ... i T et
stics or make(s) ©): ..o LR, L= )
Auxiliary equipment driven by the engine and not removed for the test

rief desCription if NECESSAIY): ...uviiiiii i e et e ettt e e e e e e st e e e e e e e e snraneeaeeeseannes
Spark-ignition engines — Essential characteristics 9

Description of engine

T = 0 SO EEESURRRRS ISR mm
Yo = S o S SUSUURRITY IR mm
T8 T g oT=Y gt} I 03] T o 1= €= S PP PPPPPPPPPPPPRY FOUPUPPPPPRRPPPN
Layout of CYlIRAEIS: ..o Firing order: ........ccccocevvveveveveinieeeeeeeeeeeeeees [,
ENQINE SWE D VO U I ... vvvvvemmemrrrsrnsrsssssssssssssssssssssssssssssssssssssssssssssssssssnnsssssssssssssnsnsnsnsesnsnnnnnnsnnnnnnnnnmnnssssnnes litres
COMPIESSION FALIO 7)1 ...ttt ettt ettt et e et e e et e e et et et e e et et e e et et e e et e e eesee e s et e teeeteee e seneeen e s
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