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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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedy

described i
different ty
editorial ru

Attention is

on the ISO list of patent declarations received (see www.iso.org/patents).

the ISO/IEC Directives, Part 1. In particula

r

the different approval criteria neededf@r the

bes of ISO documents should be noted. This document was drafted in accordande\with the

es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may‘be the subjéct of
patent rights. ISO shall not be held responsible for identifying any or all such patént-rights. Detalils of
any patent rjights identified during the development of the document will be in the)Introduction and/or

Any trade npme used in this document is information given for the conyvenience of users and doefs not
constitute ah endorsement.

For an exp
assessment,

Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The commitftee responsible for this document is ISO/TC 70;Internal combustion engines.

This second|
minor revis

anation on the meaning of ISO specific terms and\expressions related to conformity
as well as information about ISO’s adherence to*the WTO principles in the Technical

edition cancels and replaces the first edition (ISO 15550:2002), of which it constitutes a

on.

© ISO 2016 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=b15cffe001194b48d395a8c06389754f

ISO 15550:2016(E)

Introduction

This document 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

defin

ition and determination of engine power can be avoided.

This framework uses the “Core” and “Satellite” approach. The “Core” standard contains the requirements
that are common to all engine applications described in the scope and the “Satellite” standard contains
those requirements that are necessary to tailor power measurement and declaration to suit a particular
engine application.

This

completely specify the requirements for the particular engine application. The “Core

thersg

stanglard used to create a complete standard together with the said “Satellite” standard.

The pdvantage of this approach is that the use of standards for the same ofJsimilar eng
different applications will be rationalized and the harmonization of standards in the cours
or ddvelopment will be ensured.

This|document is the “Core” standard.

This
mea

ISO/TC 23 Machinery for forestry and agriculture, ISO/TG127 Earth moving machinery and
Smalf craft. The prerequisite for any future modificatiowof this document will be the forma

all th

document is only applicable in conjunction with a particular “Satellite” standafd

fore, is not a document that can stand alone, but only represents addenda to a patticul

document was prepared in order to serve as the “Core” standard for making er

in order to
” standard,
hr “Satellite”

nes used in
b of revision

gine power

urements. It was drafted in close co-operation with technical committees ISO/TC 22 Road vehicles,

e above technical committees. Together with the “Satellite” standard for each engine

ISO/TC 188
approval of
application,

the “Core” standard serves as the basis for engine-power declaration and measurement. Each technical

cominittee is fully responsible for the administration of its own “Satellite” standard(s).

Any

urther requirements are subject to agreement between the manufacturer and custom
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INTERNATIONAL STANDARD

ISO 15550:2016(E)

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

1 Scope

1.1
fuel

a) 1

b) 1

Thes|
char

1.2
a) |
b)

c) 1notorcycles as defined in ISO 4106;

d)
e)

f) t
1

This

and for other applications where no suitable International Standard for these engines exist

It als

2 Nornrative references

Ibut excluding free piston engines;

This document specifies standard reference conditions and methods of declaring

eciprocating internal combustion (RIC) engines (spark-ignition or compression-ignit

otary piston engines.

e engines can be naturally aspirated or pressure-charged either using a mechanic
ber or turbocharger.

This document is applicable to engines used for the following:
and, rail-traction and marine use as defined in 1SO:3046-1;

he propulsion of automotive vehicles as defiged in ISO 1585 and ISO 2534;

he propulsion of agricultural tractors and machines
he propulsion of earth-moving machinery as defined in ISO 9249;

he propulsion of recreationgl craft or other small marine craft up to 24 m hull length 4
SO 8665.

document can be dpplied to engines used to propel road construction machines, indu

0 can be applied to tests performed both on a test bed at a manufacturer’s works as wg

the power,

consumption, lubricating oil consumption and test methods for internal combustion engines in
cominercial production using liquid or gaseous fuels. It is applicable to the following;

on engines)

h| pressure-

1s defined in

btrial trucks
5.

1] as on site.

The

eir content

n”nuring documents are referred to in the text in such a3 way that some or all of t

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 2710-1, Reciprocating internal combustion engines — Vocabulary — Part 1: Terms for engine design
and operation

[SO 3046-4, Reciprocating internal combustion engines — Performance — Part 4: Speed governing

ISO 3046-5, Reciprocating internal combustion engines — Performance — Part 5: Torsional vibrations

ISO 3046-6, Reciprocating internal combustion engines — Performance — Part 6: Overspeed protection

ISO 3104, Petroleum products — Transparent and opaque liquids — Determination of kinematic viscosity
and calculation of dynamic viscosity

© ISO
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ISO 3675, Crude petroleum and liquid petroleum products — Laboratory determination of density —

Hydrometer

method

ISO 5163, Petroleum products — Determination of knock characteristics of motor and aviation fuels —
Motor method

ISO 5164, Petroleum products — Determination of knock characteristics of motor fuels — Research method

ISO 5165, Petroleum products — Determination of the ignition quality of diesel fuels — Cetane engine method

ISO 11614, Reciprocating internal combustion compression-ignition engines — Apparatus for measurement

of the opacit

and for determination of the light absorption coefficient of exhaust gas

ASTM D 24
Calorimeter

ASTM D 333

3 Terms

For the pury
and the follg

ISO and IEC
IEC Elect]

[SO Onliy

3.1 Auxili

3.1.1
dependant
item of equi

3.1.2

8/D 3338M, Standard Test Method for Estimation of Net Heat of Combustion,of AViation

and definitions

oses of this document, the terms and definitions given in ISO 2710-1, ISO 3046-4, ISO 7¢
wing apply.

maintain terminological databases for use in standardization at the following address

ropedia: available at http://www.electropedia.org/

e browsing platform: available at http://www.is6.org/obp

aries and equipment

auxiliary

independent auxiliary

item of equi

3.1.3

pment that uses power supplied from a source other than the engine

essential ayxiliary

item of equi

3.1.4
non-essent
item of equi

pment that is essential for the continued or repeated operation of the engine

jal auxiliary
bment that is not essential for the continued or repeated operation of the engine

3.1.5

pment, the presence or absence of which affects the final shaft power output of the eng

0, Standard Test Method for Heat of Combustion of Liquid Hydrocarbon Fuels by J?omb

Fuels

76-1

ine

standard production equipment

SPE

equipment specified by the manufacturer for a particular engine application that is fitted as standard

to the engin

e

© ISO 2016 - All rights reserved
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3.2 Engine

3.21

engine adjustment

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

Note 1 to entry: Once the modifications have been completed, the engine is an adjusted engine.

3.2.2

non-adjusted engine
engi1Ee which is pre-set so that no physical procedure of modifying the engine for thel purpose of
adaplting it to a different set of ambient conditions is carried out

3.2.3
engipe speed
number of revolutions of the crankshaft in a given period of time

[SOURCE: ISO 2710-1:2000, 11.1]

3.2.4
decl}tred engine speed
engine speed corresponding to the declared power (3.3.1)

[SOURCE: ISO 2710-1:2000, 11.1.2 — modified]
Note [l to entry: In some applications, the declared enginespeed is named “rated speed”.

3.2.5
declared intermediate engine speed
engine speed less than 100 % of the declared’speed, declared by the manufacturer taking |nto account
the specific requirement defined in the relevant “Satellite” standard

3.2.

low idle engine speed

idling speed

lowept steady-state engine speed without load

[SOURCE: ISO 2710-1:2000,"11.1.4 — modified]

3.2.7
engine speed attmaximum torque
engi:lle speed.at{maximum torque on maximum fuel stop, including additional torque fugl setting, if
applicable

[SOUREE-ISO 3046-4:2009, 2.3.13 — modified]

3.3 Power and load

3.3.1

declared power

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

Note 1 to entry: In some applications, the declared power is named “rated power”.

3.3.1.1

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

© IS0 2016 - All rights reserved 3
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3.3.1.2
declared crankshaft power

value of the power, declared by the manufacturer, at the engine power output shaft of an engine sold
without reduction or reversing gears, stern drives or sail drive units

3.3.2
indicated power

total power developed in the working cylinders as a result of the pressure of the working medium

acting on the pistons

[SOURCE: ISO 2710-1:2000, 13.1]

3.3.3
brake power
power or th
equipment 3

Note 1 to entfy: See Table 1.

e sum of the powers delivered at the end of the crankshaft or its equivalent, with the
nd auxiliaries fitted as required by the relevant “Satellite” standard

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

1 2 3 4 5
No. Equipment and auxiliaries Fitted for Fitted for Fitted fdqr
engine net engine gross engine
power testin power test in power tefst
accordancewith |accordance with| in accordance
ISO.1585 ISO 2534 with ISO 14396
ISO 8665
ISO 9249
ISO 4106
1 Inlet|system: Inlet manifold Yes, if SPE Yes, if SPE Yes, if SHE
Crankcase emission contro] system Yes, if SPE Optional Yes, if SHE
Control devices for dual induction Yes, if SPE Yes, if SPE Yes, if SHE
Inletjmanifold system: Air flow meter Yes, if SPE Yes, if SPE Yes, if SHE
Air inletductwork Yes, if SPE2a Optionala Yesa
Air filter Yes, if SPEa Optionala Yesa
Ialet-silencer Yes, if SPEa Optionala Yesa
Speed-limiting device Yes, if SPEa No Yesa
2 Induftion-heating@evice of inlet manifold Yes, if SPE. If possible, to be set in the most
favourable condition.
3 Exhgust system Exhaust purifier Yes, if SPE Yes, if SPE Yes, if SHE
Exhaust manifold Yes, if SPE Yes, if SPE Yes, if SHE
Pressure-charging device Yes, if SPE Yes, if SPE Yes, if SHE
Connecting pipes Yes, if SPEb Optional, may Yesb
Silencer Yes, if SPEb use minimum Yesb
loss test bed
Tail pipe Yes, if SPEb systemb Yesb
Exhaust brake Yes, if SPEc Noc Noc
4 Fuel supply pump Yes, if SPEd Yes, if SPEd Yes, if SPEd
5 Carburation equipment: Carburettor Yes, if SPE Yes, if SPE Yes, if SPE
Electronic control Yes, if SPE Yes, if SPE Yes, if SPE
system, air flow
meter, etc.
Equipment for gas engines: Pressure reducer Yes, if SPE Yes, if SPE Yes, if SPE
Evaporator Yes, if SPE Yes, if SPE Yes, if SPE
4 © IS0 2016 - All rights reserved
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Table 1 (continued)
Mixer Yes, if SPE Yes, if SPE Yes, if SPE
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, i SPE Yes, i SPE —Yes, if SPE
Injector Yes, if SPE Yes,if SPE |\ s, if SPEe
Air inlet valve Yes, if SPEe Yes, if SPEW Yes, if SPE
Electronic control system, air flow meter, etc. Yes, if SPE Yes, 1}6«1%@ : Yes, if SPE
Governor/control system Yes, if SPE YQ@PE Yes, if SPE
Automatic full-load stop for the control rack Yes, if SPE des\, if SPE Yes, if SPE
depending on atmospheric conditions A
7 Liquid-cooling equipment: Radiator Yes, if SPEf,i\\v No No
Fan Yes, if S@ﬂé') Nof No
Fan cowl Yes<§\$)"]3f No No
Water pump @s.‘ff SPEf Yes, if SPE Yes, if SPEf
Thermostat n‘Y\eJé, if SPEfh Optionalh Yes, if SPEh
8 Air cooling: Cowl \‘((U Yes, if SPEf No No
Fan or blower n$ Yes, if SPEf.g Nof Noi
Temperature-regulating devkx\v Yes, if SPE No No
9 Electrical equipment: Generator ) \O Yes, if SPE Yes, if SPE Yes, if SPEJ
Spark distt;.il@kfon system Yes, if SPE Yes, if SPE Yes, if SPE
Coil or cdils” Yes, if SPE Yes, if SPE Yes, if SPE
Wiril\% ‘ Yes, if SPE Yes, if SPE Yes, if SPE
Spavk-plugs Yes, if SPE Yes, if SPE Yes, if SPE
\E'l’ectronic control system Yes, if SPEk Yes, if SPEk Yes, if SPEk
%O including knock sensor/
(-O\ spark-retard
e system
10 Pressur -Q?\r/ging equipment: Yes, if SPE Yes, if SPE Yes, if SPE
Comp or driven either directly by the engine
and/ox by the exhaust gases:
[Boust control Yes, if SPE! Yes, if SPE! Yes, if SPE!
Cﬂ};arge air cooler Yes, if SPEfgm | Yes, if SPEf.gm | Yds, if SPE, or
test bed equip-
mentim
Coolant pump or fan (engine-driven) Yes, if SPE Yes, if SPE Noi
Coolant flow control device Yes, if SPE Yes, if SPE Yes, if SPE
11 Aucxiliary test-bed fan Yes, if necessary | Yes, if necessary | Yes, if necessary
12 Anti-pollution device Yes, if SPEn Yes, if SPEn Yes, if SPEn
13 Lubricating oil pump Yes, if SPE Yes, if SPE Yes, if SPE

© ISO 2016 - All rights reserved
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Table 1 (continued)

a— For net

NOTE “Yes, if SPE” means that this equipment shall be fitted for the engine power determination if it is Stand-
ard Production Equipment (SPE).

power/gross power test:

If used (for gross power test) and except in the case where there is a risk of the system having a noticeable
influence upon engine power, an equivalent may be used. In this case, a check shall be made to ascertain that
inlet depression does not differ by more than 100 Pa from the limit specified by the manufacturer for a clean

— Forgr

If used
engine pows
back-pressu
manufactursg

— For eng
The corf
— why{

— int

In othe
by more tha

¢ Ifanexha

d Ifnecessa

e The airin

— wh{

lar engine af

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

air filter.
— For engine power test for ISO 8178:

The corpplete 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;

— whe¢n the manufacturer requests that this should be done.

In othef cases, an equivalent system may be used and a check shall be made to ascertain that the inlet gres-
sure does noft differ by more than 100 Pa from the upper limit specified by the manufactirer for a clean air fjlter.
b — For net power test:

Except in the case where there is a risk of the system having a noticeable influence upon engine powel, an
equivalent system may be used. In this case, a check shall be made to ascertainthat the back-pressure in the en-
gine exhaust system does not differ by more than 1 000 Pa from the upperdimit specified by the manufactufer.

Ss power test:

and except in the case where there is a risk of the system having a noticeable influence upon
I, an equivalent system may be used. In this case, a chieck shall be made to ascertain that the
r. However, a minimum loss system may be used:

ine power test for ISO 8178:

hplete exhaust system for the intended application shall be fitted:

bre there is a risk of an appreciable gffect on the engine power;

he case of naturally aspirated spark ignition engines;

bn the manufacturer requests that this should be done.

1 000 Pa from the upper limit specified by the manufacturer.
st brake is incorpopdted in the engine, the throttle valve shall be fixed in the fully open positi

Iy, the fuel feéd-pressure may be adjusted to reproduce the fuel pressures existing in the parti
plication (particularly when a “fuel return” system, e.g. to tank or filter, is used).

et valve:is the control valve for the pneumatic governor of the injection pump. The governor o1

‘e in the engine exhaust system does not differ by more than 1 000 Pa from that specified by the

" cases an equivalent system may be installed provided that the pressure measured does not djiffer

|

pn.

the

© ISO 2016 - All rights reserved
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Table 1 (continued)

f — 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 tkmmmwm_mimemwwwmied), shall
be d¢termined at the speeds corresponding to the engine speeds used for measurement of the engine power

eithgr by calculation from standard characteristics or by practical tests. This power, corrected to the standard
atmgspheric conditions defined in Clause 5, shall be deducted from the corrected power.

— | For gross power test:

When the engine cooling fan or blower is of the fixed type, that is neither discofinectable nor grogressive,
and [t is fitted for the test, then the power absorbed shall be added to the test results. The fan or blpwer power
shall be determined at the speeds corresponding 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 cooling-liquid circulation shall only be operated by the engine pump. Cooling of the liquid jmay be
produced by an external circuit, such that the pressure loss in this\eircuit and the pressure at the pump inlet
remain substantially the same as those of the engine cooling system.

g8 —|[For net power test:

Where a disconnectable or progressive fan or blower is incorporated, the test shall be performed with
the fpn or blower disconnected or with the progressiveifan running at maximum slip.

—| For gross power test:

Where a separate disconnectable or progressive fan or blower is incorporated for the charge pir cooler,
the test shall be performed with the disconnectable fan or blower disconnected or with the progregsive fan
runrling at maximum slip.

© IS0 2016 - All rights reserved 7
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Table 1 (continued)

h The thermostat may be fixed in the fully open position.

I When the cooling fan or blower is fitted for the test, the power absorbed shall be added to the test results.
The power absorbed by the fan or blower shall be determined at the speeds used for the test either by calcula-
tion from standard characteristics or by practical tests.

j The electrical power of the generator shall be the minimum. It shall be limited to that necessary for opera-
tion of accessories which are indispensable for engine operation. If the connection of a battery is necessary, a
fully charged battery in good condition shall be used.

k The spark advance shall be representative of in-use conditions established with the minimum octane fuel
recommended-by the manufacturer

1 For engine
or engine sp
with the min

m — For ne

Charge
system is liq
cooler. In eit
perature drd
manufacturg

— For eng
Charge

tem is liquid
either case, {

minimum te
those specifi

n These ma

s equipped with variable boost as a function of charge or inlet air temperature, octane rating=
bed, the boost pressure shall be representative of in-vehicle or in-machine conditions establish
imum octane fuel as recommended by the manufacturer.

power test/gross power test:

air-cooled engines shall be tested with the charge air-cooling system operating,-whether this
pid- or air-cooled. If the engine manufacturer prefers, a test bed system mayreplace an air-cod
her case the measurement of power at each speed shall be made with the€jpressure drop and tej

r for the system on the complete vehicle or machine.

ine power test for ISO 8178:

air-cooled engines shall be tested with the charge air-cooliiig system operating, whether this
- or air-cooled. If the manufacturer prefers, a test bed system may replace an air-cooled cooler
he measurement of power at each speed shall be made gith the maximum pressure drop and 1
mperature drop of the engine air across the charge aif:cooler in the test bed system the same 3
ed by the manufacturer.

V include, e.g. Exhaust Gas Recirculation (EGR))catalytic converter, thermal reactor, secondary

air-supply and fuel evaporation protection systems.

p of the engine air across the charge air cooler in the test bed the same as those specified by the

nd/
ed

led
m_

by S-
In
he

3.3.3.1
net power

power obtained on a test bed at the end of the crankshaft or its equivalent at the corresponding emgine

speed with {

Note 1 to ent
gear-box sho

3.3.3.2
gross powe

he equipment and auxiliaries specified by ISO 1585, ISO 8665, ISO 9249 or ISO 4106

ry: If the power measurement can only be carried out with a mounted gear-box, the losses i
11d be added to the measured power to give the net engine power.

I

n the

power obtained on a teést-bed at the end of the crankshaft or its equivalent at the corresponding engine

speed with {

Note 1 to ent
gear-box sho

3.3.3.3

he equipment and auxiliaries specified by ISO 2534

ryAf the power measurement can only be carried out with a mounted gear-box, the losses i
ldbe added to the measured power to give the gross engine power.

n the

engine power for ISO 8178
power obtained on a test-bed at the end of the crank-shaft or its equivalent, at the declared engine speed
(3.2.4) specified by the manufacturer at the declared power (3.3.1) with the engine being fitted only
with the equipment and auxiliaries specified in ISO 14396

3.3.4
continuous

power

power which an engine is capable of delivering continuously, between the normal maintenance intervals
stated by the manufacturer, at the stated speed and under stated ambient conditions, the maintenance
prescribed by the manufacturer having been carried out

© ISO 2016 - All rights reserved
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3.3.5

overload power

power which an engine may be permitted to deliver, with a duration and frequency of use depending
on the service application, at stated ambient conditions, immediately after operating at the continuous
power (3.3.4) restricted to 1 hina 12 h time span

3.3.6

fuel stop power

power which an engine is capable of delivering during a stated period corresponding to its application,
and stated speed and under stated ambient conditions, with the fuel limited so that this power cannot
be exceeded

powér determined under the operating conditions of the manufacturer’s test bed”and |adjusted or
corr¢cted as determined by the manufacturer to the standard reference conditions ppecified in

continuous brake power (3.3.3) that the engine manufacturer declares that an engine ip capable of
ring with only the essential dependent auxiliaries fitted, between the normal rhaintenance

a) atastated speed at the operating conditions of the enginie manufacturer’s test bed;

b) ith the declared power (3.3.1) adjusted or correéted as determined by the manufadturer to the
tandard reference conditions specified in ISO 14396;

c) ith the maintenance prescribed by the enginie manufacturer having been carried out

3.3.

continuous declared power (3.3.1) that the engine manufacturer declares that an enging is capable
of dglivering, with only-the essential dependent auxiliaries fitted, between the normal maintenance

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

b) ith the<declared power (3.3.1) adjusted or corrected as determined by the manufagturer to the
tated atnbient and operating conditions of the engine application;

c) ith the maintenance prescribed by the engine manufacturer having been carried out

3.39

power adjustment

calculation procedure by which a power value under one set of ambient conditions is modified to
represent the power value expected under another set of ambient conditions, to maintain approximately
constant thermal and/or mechanical load in critical engine components

© IS0 2016 - All rights reserved 9
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power correction
calculation procedure by which a power value determined under engine test conditions is modified so
that it represents the power value expected under other operating or reference conditions without any

engine adjus

tment (3.2.1)

Note 1 to entry: In this case, the power and performance parameters may vary as a function of ambient conditions
(see Clause 7).

3.3.11
load

general tery
driven macH

Note 1 to ent
terms “powe

[SOURCE: IS

3.3.12

net torque
torque tran
engine spee

3.4 Consu

3.4.1

fuel consun
quantity of
conditions

34.1.1
specific fue
quantity of {

3.4.1.2
ISO specifig
name given

3.4.2
fuel delivern
metered vol

[SOURCE: IS
3.4.2.1

TOTTT

inery and usually expressed relative to a declared power (3.3.1) or torque

trre—tricrorrreererte—or—err TTrorrrere oottt e

ry: The term “load” is physically imprecise and should be avoided. For quantitative purpose
” or “torque” should be used, instead of “load”, together with a statement of speed,

0 2710-1:2000, 13.4]
csmitted on a test bed at the end of the crankshaft or its equivalent at the correspor]

d with the equipment and auxiliaries specified by ISO 1585,180 8665, ISO 9249 or ISO

mption and delivery

hption
fuel consumed by an engine per unit of time at stated power and under stated am|

1 consumption
uel consumed by an engine per Gnit of power and time

fuel consumption
to the specific fuel consumption at the ISO standard power (3.3.7.1)

y
Lume (mass) gfifuel delivered by a fuel injection system during one working cycle

0 7876-1]

specific fue

y its

s, the

1ding
14106

bient

1 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
lubricating
quantity of 1

[SOURCE: IS

3.5 Tests

10

oil consumption
ubricating oil consumed by an engine per unit of time

0 2710-1:2000, 14.3]
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3.51

acceptance test
test carried out as an overall check of the manufacturing quality and to establish that the contractual
commitments have been fulfilled

3.5.2
type test

ISO 15550:2016(E)

test carried out on a representative engine of a certain engine type to establish its main performance
data and, as far as possible, to enable its reliability and durability in service to be assessed

3.5.3

spe tal-test

test additional to acceptance or type test (3.5.2) carried out to meet the requirements of'th

and legislative authorities, classification societies or customers, e.g. type approval test

3.54

production conformity test

test performed to verify that a production engine meets the requirements’of the decl

specification or approval

4 $ym

The symbols used in Formula (1) to Formula (11) and in the{elévant “Satellite” standard

bols

Tablg 2. Subscripts to these symbols are given in Table 3.

le inspecting

ared design

are given in

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

Table 2-= Symbols

Symbol
Comimon EDP Designation Unit
use |representation
1 A Humidity.factor 1
by BR Specifiefuel consumption under standard reference conditions kg/(kW-h)
by BX Spécific fuel consumption under site ambient conditions kg/(kW-h)
by BY Specific fuel consumption under test ambient conditions kg/(kW-h)
fa FA Atmospheric factor 1
fin FM Engine factor (characteristic parameter for each type of engine) 1
c K Ratio of indicated power 1
m M Exponent of the dry air pressure ratio or total barometric pressure ratio 1
n N Exponent of the ambient air thermodynamic temperature ratio 1
nd PD Ambient dry barometric pressure during test kPa
pr PR Standard reference total barometric pressure kPa
Pra PRA Substitute reference total barometric pressure kPa
Psr 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
Px PX Ambient total barometric pressure on site kPa
Py PY Ambient total barometric pressure during test kPa
P PP Power measured at the end of the crankshaft or its equivalent kW
Py PPO Corrected net power; i.e. power under standard reference conditions kw
and at the end of the crankshaft
Py PPR Brake power under standard reference conditions kw

© ISO 2016 - All rights reserved
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Table 2 (continued)

Symbol
Common EDP Designation Unit
use [representation
Pra PPRA Brake power under substitute reference conditions kW
Py PPX Brake power under ambient conditions on site kw
Py PPY Brake power under ambient conditions during test kw
q Q Fuel mass per cycle per litre of engine swept volume mg/(cycle)
qc QC Fuel mass per cycle per litre of air available for combustion mg/(cycle-1)
r R Boost pressure ratio (ratio of absolute air pressure at the compressor T
outlet to that at the compressor inlet)
Iy RR Boost pressure ratio under standard reference conditions
I'r,max RRMAX Maximum permissible boost pressure ratio under standard reference
conditions
s S Exponent of the charge air coolant thermodynamic temperature ratio 1
ter TCR Standard reference charge air coolant temperature °C
tex TCX Ambient charge air coolant temperature on site °C
tr TR Standard reference ambient air temperature °C
tx TX Ambient air temperature on site °C
Ter TTCR Standard reference charge air coolant thermiodynamic temperature K
Tera TTCRA Substitute reference charge air coolantdhermodynamic temperature K
Tex TTCX Ambient charge air coolant thermodynamic temperature on site K
Tey TTCY Ambient charge air coolant thermodynamic temperature during test K
Ty TTR Standard reference ambient air'thermodynamic temperature K
Tra TTRA Substitute reference ambient air thermodynamic temperature K
Tx TTX Ambient air thermodynamic temperature on site K
Ty TTY Ambient air thermodynamic temperature during test K
a ALP Power adjustmerit factor 1
aa ALPA Power coypregetion factor for spark-ignition engines 1
ac ALPC Powerorrection factor for compression-ignition (diesel) engines 1
am ALPM Power-correction factor for efficiency of the transmission 1
as ALPS Correction factor for smoke light absorption coefficient 1
B BET Fuel consumption recalculation factor 1
ni ETAIL Efficiency of each element constituting the transmission 1
Nm ETAM Mechanical efficiency 1
Nt ETAT Efficiency of the transmission which is located between the crankshaft 1
and-the-mreastrementpoiat
¢br PPHIR Standard reference relative humidity %
bx PPHIX Ambient relative humidity on site %
oy PPHIY Ambient relative humidity during test %
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Table 3 — Subscripts

ISO 15550:2016(E)

Subscript Meaning

a Atmospheric

c Compression-ignition enginea
Coolanta
Correcteda

d Dry

i Each element

m Mechanical

max Maximum
o Standard reference conditions and at the end of the crankshaft

Maximum power

Standard reference conditions

ra Substitute reference conditions
S Saturateda
Smokea
t Total
T Maximum torque
X Site conditions

a  Dependant on the application.

Table 4 — List of parameters

Permissi-
No. Parameter Definition Symbol Unit ble
deviation
1 2 3 4 5 6
1 General parameters
1.1 ||Engine brake torque2 Mean torque delivered by the engine, Tiq kNm 2%
measured at the engine driving shaft
extremity
1.2 | |Engine speedb Number of revolutions of the crank- n s-1 2%
shaft in a given period of time min-1
r/min
1.3 | |Engine driving'shaft Number of revolutions of the engine nq s-1 2%
speed driving shaft in a given period of time min-1
r/min
1.4 [|Turbocharger speed Number of revolutions of the turbo- ne s-1 2%
charger shaft in a given period of time min-1
r/min
1.5 |Brake powerc Power or sum of the powers measured Py kw 3%
at the driving or shafts
2 Pressureef
2.1 |Ambient pressureg Pressure level of the atmosphere in Da kPa +0,5%
the vicinity from where the engine
takes its air
2.2 |Compression pressure in |Maximum pressure of the working me- Pco MPa 5%
a cylinderh dium present in a cylinder at momen-
tary fuel cut-off
2.3 |Maximum cylinder Maximum pressure of the working Pmax MPa 5%
pressureh medium present in a cylinder attained
during a working cycle
© IS0 2016 - All rights reserved 13
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Table 4 (continued)
Permissi-
No. Parameter Definition Symbol Unit ble
deviation
1 2 3 4 5 6
2.4 |Inlet depression Arithmetic mean inlet depression at Apq kPa 5%
engine or pressure-charger inlet
2.5 |Pressure Arithmetic mean absolute pressure at pd kPa +1 %
engine or pressure-charger inlet
2.6 Boost pressure Arithmeticmean r‘h:lrgp air pressure Ll kPaq +2 9%,
after a pressure-charger
2.7 |Boost|pressure before Arithmetic mean of the air pressure DPba kPa *+2 %
cylindler inlet before the cylinder inlet
2.8 |Boostpressure drop Appba kPa +10 Po
through the air cooler
29 |Exhaust gas pressure at |Arithmetic mean of the pressure in the Pgl kPa 5%
the tufbine inlet or inlet |exhaust pipe before the turbine
of othpr exhaust gas-as-
sisted|pressure charger
(valid|only for engines
with 4 constant-pres-
sure slystem)
2.10 |Exhaulst back pressure |Arithmetic mean of the pressure in the Pg2 kPa 5%
exhaust pipe after the turbine
2.11 |Coolant pressure Pressure(s) at given point(s) of the fluid pd kPa 5%
cooling system(s)
2.12 |Lubridating oil pressure |Oil pressure(s) at given paint(s) of the Po kPa 5%
lubricating system(s),(in individual
circuits before and.after filters, cool-
ers, etc.)
2.13 |Fuel sypply pressure Arithmetic mean of the fuel pressure at Dt kPa +10 Po
the inlet ofithe injection pump
3 Temperaturesi)
3.1 |Ambigdnt temperature Temperature level of the atmosphere in Ty K +2K
the environment of the engine
installation at a given point or location
3.2 |Inlet temperature Air temperature at the engine or Tq K 2K
pressure-charger inlet
3.3 |Chargp air tempera- Ty K +4 K
ture after thespres-
sure-dharger
3.4 |Chargp aip temperature |Air temperature before the cylinder Tha K +4 K
after theair cooler inlet
3.5 |Exhaust gas temperature |[Mean temperature of the exhaust gas Ty cyl K #25K
at the cylinder outlet measured by the thermal pick-up at a
given cylinder
3.6 |Exhaust gas temperature [Mean temperature of the exhaust gas Tg1 K #25K
at the turbine inlet or measured by the thermal pick-up be-
inlet of other exhaust fore the turbine
gas-assisted
pressure-charger

14 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=b15cffe001194b48d395a8c06389754f

ISO 15550:2016(E)

Table 4 (continued)
Permissi-
No. Parameter Definition Symbol Unit ble
deviation
1 2 3 4 5 6
3.7 |Exhaust gas temperature |Mean temperature of the exhaust gas T2 K +15K
in the exhaust pipe or measured by the thermal pick-up in the
after the turbine or other |exhaust manifold or after the turbine
exhaust gas-assisted
pressure-charger
3.8 [[Coolant temperature Temperature(s) at given point(s) of the Tq K +2K
fluid cooling system(s)
3.9 ||Lubricating oil Oil temperature(s) at given point(s) of To K 2K
temperature the lubricating system(s)
3.10( | Fuel temperature Fuel temperature at a given point of the Tt K +5K
fuel system
4 Consumptionsk
4.1 [|Fuel consumption Mass of fuel consumed by the engine B g/s 3%
per unit of time kg/s
kg/h
4.2 | |Specific fuel consumption |Fuel consumption per unit of power b g/(kW-h) 3%
g/M]
4.3 [|Cylinder lubricating oil  |Mass of cylinder oil suppliedby the Ceyl g/s +10 %
consumption lubricator per unit of time kg/s
kg/h
4.4 ||Specific consumption of |Cylinder lubricating:0il consumption Ceyl g/(kW-h) +13%
cylinder oil per unit of power g/M]
4.5 | |Air consumption Mass of air drawn into the engine from A kg/s 5%
the atmosphere per unit of time kg/h
4.6 | |Specific air consumption |Air couSumption per unit of power a kg/(kW-h) 5%
kg/M]
5 Flows
5.1 [|Cooling fluid flow Mass of fluid flowing through the me kg/s +10 %
engine cooling system per unit of kg/s
time
5.2 [|Lubricating oilflow Mass of fluid flowing through the Mo kg/s +10 %
engine lubricating system per unit of kg/h
time
6 Exhaust.gas emission
characteristics
6.1 [|Smoke index! Filter soiling (expressed as function of r Smoke +0,3ona
light reflectivity) by undiluted gas number scale of
10 unitsn
6.2 |Smoke opacity! a) Light obscuration by undiluted gas N % 5%
b) Coefficient of light absorptionp k m-1 5%
6.3 |Soot content! Gravimetric carbon concentrationd Cc g/m3 +10 %
6.4 |Gaseous emission Volumetric concentration of gaseous Cg % or ppm AMCt
compositionr components s
© IS0 2016 - All rights reserved 15
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another pow

e The perm
pressure.

f Bar may b
g Measured

h Measured

I Measured
fluid-type th

j The unit®°

k  Consumpf
by determin
pressure dif

1 The enging
orin 6.2 for

m Measure(
ing the redu

n For autoni

0 Measured|
or over defir
in metres

P The value

k:—lb
L

er.

ssible deviation of each pressure (except those in 2.1 and 2.5) is given as a pereentage of the g

e used instead of kPa or MPa.
by spring-loaded, fluid-type barometers or similar equipment.

by a recording maximum pressure gauge, mechanical indicatofi.ftom an indicator diagram or

similar meais.

by electrical methods (resistance thermometers or a thefmocouple with measuring apparatug
ermometers.

[ may be used instead of K.

ions are measured using mass or volume metheds (the unit assumes using mass in this docum
Ing the time during which a given quantity of fluid is consumed, or alternatively by using nornj
ferential systems or other types of flowmeéter.

e manufacturer may select either paratheter indicated in 6.1 or 6.3 for non-opacity measuremg
bpacity measurement according to the*facilities available.

by passing a known volume of'gas through a specified area of (white) filter paper and determ
Ction in light reflected from thefilter.

atic continuous measurement, the permissible deviation in 6.1 may be 0,6 on a scale of 10 un

over the entire cross=section of the exhaust plume close to the point of exit from the exhaust
ed length of the smoke column, the linear dimension in each case being denoted by L, express

k is given by-the following formula:
N
1=
ge[ 100]

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

Table 4 (continued)
Permissi-
No. Parameter Definition Symbol Unit ble
deviation
2 3 4 5 6
6.5 |Emission rateu Mass of each component emitted per Ep g/h AMCt
unit of time s

6.6 |Specific emission Emission rate per unit of power Ega g/(kW-h) AMCt

a Measured by hydraulic brake, electric dynamometer or similar equipment.

b Measured|by a tachometer, revolution counter, tachoscope or similar equipment.

¢ Calculated from measured values of engine driving shaft torque and speed.

d Where nefessary the suffix “e” shall be used in accordance with ISO 2710-1 to distinguish brake,power from

huge

) or

ent),

al

nt

in-

pipe
ed

been passed

r Measured

and corrected to standard reference temperature and pressure.

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

s “B”is suffix of an individual component of the exhaust gas.
t By agreement between engine manufacturer and customer.

u Calculated from the emission concentration measurement and calculated rate of exhaust gas flow.

4 Measured by the increase in mass of a filter through which a known volume of undiluted exhaust gas has

16
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5 Standard reference conditions

For the purpose of determining the power and fuel consumption of an engine, the following standard
reference conditions shall be used:

Total barometric pressure: pr =100 kPa;

Air temperature: Ty =298 K (tr = 25 °C);

Relative humidity: or =30 %;

Chargeaircootamnt temperature: Fr=298K (Lcr =25 nC)

NOTH A relative humidity of 30 % at a temperature of 298 K corresponds to a water preSsure

corrg
6 r
6.1

Ther

upon
“Sate

6.2

6.2.1

This
with
and/|
orin

If red
to ag

6.2.2

Test
folloy

sponding dry barometric pressure is 99 kPa.

[ests

General

e are two different procedures for engine testing identified as method 1 and method 2
the particular engine application, the appropriate method to be used is specified in
llite” standard.

Test method 1

Preamble

test method is used for verifying the de¢lared parameters of an individual engine in
the requirements of the contract. It.establishes the requirements for acceptance test
pr special tests to be performed with’'the engine mounted on a test bed at the manufac
stalled on site.

uired, acceptance tests shall-be included in the contract. Type tests and/or special test
reement between the manufacturer and customer.

Test designation

method 1 gives)two test categories; reference may be made to the relevant categol

a)
b)

vs:
or acceptance tests (see 3.5.1) ISO___________ A;
or-type tests (see 3.5.2) IsO___________ T.

of 1 kPa. The

. Depending
the relevant

accordance
5, type tests
furer’s plant

5 are subject

'y of test as

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 Itis the responsibility of the manufacturer to define the measurements to be taken, which shall
be agreed with the customer.

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

© ISO
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Table 5 — Engine groups for selection of test measurements

Engine group . . .
number Typical engine group characteristics
1 Engines whose operating conditions are not measured in service; usually with maximum
design engine speeds of more than 1 800 min-1.
2 Naturally aspirated engines with maximum design engine speeds of approximately 1 500 min-1
and above.
3 Pressure-charged engines with maximum design engine speeds of approximately 1 500 min-1
and above.
4 Engines-with-maximum-design-engine-speeds-ofapproximately250-min-1to-1-500min 1.
5 Engines with maximum design engine speeds up to 250 min-1.
6.2.3.3 Fof mass-produced engines which are not all tested on-load, an adequate inspection procgdure
may be used instead of a full acceptance test.
6.2.3.4 Ddpendent on the test category and the engine group number, five list§ of recommended test

measureme]

The followi
between thd

a) additioq

custom
b) if neces
6.2.35 W

acceptance fest is subject to agreement between theanufacturer and customer.

6.2.4 Mes

6241 M

Methods tol
units, etc. a

6.2.4.2 Data storage

Printed and

6.2.4.3 Tqg

1ts, calculated values and functional checks (lists A, B, C, D, E) are givéen in 6.2.6.

1g requirements are not included in the purchase contract-and are subject to agree
manufacturer and customer:

1al measurements or tests requested to be performed.during the test procedure b
br or his representative;

bary, the source and date of provision of data necessary for additional calculations.

hether some or all of the results from prévious tests shall be recognized as a part g

surement techniques

pasurements methods

e described in 6.2.4-3.

or stored~rdata measured or recorded shall be displayed during the test.

st measurements

ment

7 the

f the

pe used during acceptanee'tests and type tests, symbols for parameters under measurement,

6.2.4.3.1 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)
b)
<)
d)
e)

18

instrument accuracy;

correctness of the measuring instrument location;
conditions under which the measuring instrument is used;
accuracy of the readings;

scatter of the readings of the measuring instrument during the measuring period.
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The permissible deviations define the permissible range between the extreme values of each individual
measurement 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 sufficient length of time to ensure that it has reached stable operating conditions

as sp

ecified 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

Tabl{

6.2.4

Meas

b 4.

.3.3 Measurement methods

urement methods shall be selected by the engine manufacturer and, if necéssary, ma

6.2.4
The

given in Table 4, column 6, applies only to the declared powershown in the relevant “Satellit

The
Engi

a)
b)

Unle
and

engine manufacturer.

Whe
meas
each
squa
appr
Whe

para
COIT¢

to colr
The location of the measurement points shall be specified by the engine-manufacturer.

y be subject

tractual agreement between the engine manufacturer and customer andj/or inspecting authority.

.3.4 Permissible deviation of parameters

permissible deviation for each individual measurementand for the engine under c¢nsideration

permissible deviation quoted is that consideredcadequate for most acceptance te
he manufacturers may adopt reduced permissible.deviations for

ype tests, and
pecial contractual or legislative requiréments.

5s otherwise agreed, all measuring instruments and apparatus used during tests shi
falibrated periodically over the 'range of expected readings at the time intervals spe

e the total measurement uncertainty involves a number of quantities each w
urement uncertainty~or” where individual measurement is dependent on several
with its own measyrement uncertainty, the overall measurement uncertainty is t
re root of the sum-of the squares of the separate measurement uncertainties each mul
bpriate factor.egual to the exponent of its parameter in the formula.

e measurements are used in subsequent calculations, measurement uncertainties of th
meters-shall be selected so that the deviation of the final calculated parameter comp]
b sponding permissible deviation.

e” standard.

t purposes.

1l be tested
rified by the

th its own
parameters,
aken as the
Liplied by an

le measured
ies with the

6.2.

.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 Test conditions

6.2.5.1 Before an engine test, when mutually agreed between the manufacturer and customer, the
manufacturer shall submit the necessary technical documentation concerning the engine type and
application.
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6.2.5.2 A period of running-in and preliminary testing considered adequate by the manufacturer shall

precede any

acceptance 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 operating conditions as specified by the manufacturer.

6.2.5.4 Unless otherwise agreed between the manufacturer and customer, tests shall be carried out on

a test bed at

engine
should |
be givel
applicat

If the aq
coolant

the manufacturer’s works.

anufacturer or hlS representative and thelr authorlty durmg acceptance testing, if réqy
be included in the purchase agreement. The engine manufacturer or his representative
L the opportunity to instruct all on-site personnel in operating the engine setland i
ion of the measuring equipment.

ceptance test is carried out on site, the customer shall provide sufficient fuel, lubrig
5 and auxiliary personnel to support the programme, unless otherwise agreed witl

engine manufacturer.

For eng
shall be

6.2.5.5 Te
operation, e

6.2.5.6 Te
water pump|
are met.

ne-related machinery not supplied by the engine manufacturef;-the points of measure
identified by the customer on instructions from the engine-thanufacturer.

5ts shall be carried out on the engine with any dependent auxiliaries necessary ff
ther supplied with the engine or belonging to the test-bed equipment, fitted.

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

ul
s, oil filters, heat exchangers, etc.) may be used, provided that the contractual requirenlfents

6.2.5.7 Engines that are supplied with built-in transmission systems (e.g. hydraulic mechan

reversing cd
tested with {

If engines a
any variatig
accordance

6.2.5.8 Ift
cannot be v
manufacturg
manufacturé
declared poy

uplings) or electric generators,"and that cannot be tested separately from them, sha
he transmission system or generator installed.

e tested with driven machinery or a transmission system fitted and these are sepaf
n in power, due to these coupled items, shall be eliminated from the power declar
with this document.

he acceptange te'st is carried out on site and the declared power at the corresponding §

erified or aehieved, due to special circumstances and/or situation of the installation,

br and thie customer shall accept the test report prepared from the test performed o
r’s works test bed as valid, and verify only a) the declared speed at a power other tha
ver,'or b) the declared power at an engine speed other than the declared speed.

If the acceptance test is carried out on site, testing shall take place after the engme isin its operating
conditigs :

fthe
ired,
shall
h the

ants,
h the

ment

r its

h as

jsms,
Il be

able,
bd in

peed
the
h the
h the

In either case, measurement of the fuel consumption shall be omitted.

6.2.5.9 During the engine tests, no additional measures, other than those required to maintain the test
conditions and those required for normal operation as given in the working manual, shall be taken.

6.2.5.10 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 The standard reference conditions and declarations of power, fuel and lubricating oil
consumption shall be as specified in Clause 5 and the relevant “Satellite” standard.
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6.2.5.12 In cases where it is not possible to maintain the specified ambient conditions and the fuel or
fluid properties for the acceptance or type test, the influence of the differing conditions and/or properties
and the necessary correction of the test results shall be subject to agreement between the manufacturer

and

customer.

In dual-fuel engines, the acceptance test shall be performed using liquid fuel. An additional acceptance
test with gaseous fuel may be stipulated if gaseous fuel is available at the manufacturer’s works with
approximately the same ignition characteristics as the gaseous fuel available on site, if agreed between
the manufacturer and customer.

If, af]
mani
from

fuel

oper
6.2.6
6.2.6

6.2.6
calcu

6.2.4
appli

6.2.4

engi
engi

Mea
be ¢

brak

£2 9

shal

The
com
and
suit
mea

bus fuel available are approximately the same as those of the gaseous fuel used on site

fer agreement between the manufacturer and customer, the acceptance test is perf:
ifacturer’s works using gaseous fuel with chemical values and properties/differing
those on site, the test may be made at agreed values of declared power, declare
consumption by resetting the engine accordingly. Readjustment of thé\engine to ac
htion with fuel having properties different from those on site is acceptable in this case

Test procedures
.1 Acceptance tests

.1.1 Acceptance tests comprise a specified sequence of power settings, measur
lated values given in list A (see Table 6).

.1.2 The duration of the acceptance test programme depends on the engine
cations.

.1.3 The measurements shown-int-list A (see Table 6) shall be made according to t
:ﬁe group for each operating condition wherever appropriate and where provision e

e for doing so.
Jurements carried out tg Verify the declaration of power, engine speed and fuel consur
e torque and engine-speed values in relation to the settings of the operating values d
. The variation ©f the power output during this period shall not exceed *3 %. This 1
not apply to spark-ignition engines with a brake power less than 50 kW.

easurenrents shown inlist A (see Table 6) are arranged in an ascending order of test m
E;exity and are presented for guidance when the contract is drawn up between the m

customer. Either party may, by agreement, add to or delete from the measurements
[he-particular type of engine involved. Where no provision exists on the engine for

|

test may be
istics of the

rmed at the
ignificantly

speed and
ieve correct

ements and

power and

he specified
xists on the

nption, shall

rried out at least twice.”A measurement shall be considered valid if the variations of the engine

b not exceed
requirement

easurement
anufacturer
in list A, to
a particular

surerernt, thissiattbestated by the mamnufacturer:

Table 6 — List A: Test measurements

Engine group number
No. Parameter to be measured (see Table 5)

1 2 3 4 |5
A1l |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
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Table 6 (continued)

No.

Parameter to be measured

Engine group number

(see Table 5)

1 2

A6

Lubricating oil pressure

A7

Temperature and pressure of exhaust gas leaving the engine

A8

Air inlet pressure and temperature at the engine or pressure charger inlet

X
X
X

A9

Exhaust-gas temperature at the turbine inlet

A10

Boost

pressure in the air manifold

A1l

Turbg

charger speed

A12

Coola

ht mean temperature in and out of the cylinder block

A13

Lubri

Fating oil temperature at the engine inlet and outlet

Al4

Boost]

pressure drop through the charge air cooler

A15

Boost]

pressure after each charge air cooler

Ale

Charg

e air temperature after each charge air cooler

A17

Coola

ht mean temperature at the inlet and outlet of the charge air cooler

el iR R e el kA R A e A R T Y

A18

Maxin

hum cylinder pressure

A19

Exhay

st-gas pressure at the turbine inlet

A20

Exhag

st-gas temperature of each cylinder

A21

Indivi

dual coolant circuit temperatures and pressures

A22

Lubri
ing, et

Fating-oil pressure in individual circuits, e.g. turbochdrger, piston cool-
C.

el i e e A e s e s e e T R s A R R s A R

i i s A R s R A R A R A R R A R e e R e R R R R R s R R

A23

Lubri

Fating-oil pressure before and after filters and coolers

>

A24

Secon

Hary coolant and lubricating oil temperaturesin and out of heat exchangers

>

A25

Fuel s

upply pressure and temperature

>

A26

Comp

Fession pressure

PR > < >

6.2.6.1.4 \
Table 7) on {

Measureme

For engines having a brake power of Z00 KW and above, if the variation between the results o

Table'7 — List B: Test results

No. Parameter to be calculated

B1 ([Brake power

B2~ 1Specific fuel consumption

he basis.of the test measurements mode from list A (see Table 6).

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

Vhere appfiopriate, the manufacturer shall supply the calculated values given in list B

(see

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 to 5 in Table 5.

Selection from list C shall be made by agreement between the manufacturer and customer.

22

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=b15cffe001194b48d395a8c06389754f

ISO 15550:2016(E)

6.2.6.2 Type tests

6.2.6.2.1 A type test comprises running the engine at a specified sequence of power/engine speed
combinations, reversals and stop.

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

Table 8 — List C: Functional checks

No. Function to be verified

C1| | The correct functioning of the overspeed limiting device in accordance with ISO 30466

C2| |The correct functioning of the speed governing system in accordance with ISO 304.6-4

C3| [The ability of all malfunction protection and warning devices to respond corrpe¢tly to the fault conditions
in which they should operate (e.g. low lubricating oil pressure, high lubri¢ating oil temperatures, high
coolant temperatures, pressure rise in the engine crankcase, etc.)

C4| [The correct functioning of all automatic pressure and temperature countrols

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

C6| | The correct functioning of the reversing mechanism, built-iVreverse reduction gear and coyplings

C7| | That the temperature of important components is satisfactory

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

C9| |Stability of the engine on its support

C10 |The condition after test of one or more piston aind cylinder assemblies and bearings, chosen randomly for
inspection

Table 9= List D: Additional tests

No. Parameter/measure

D1 |Air consumption

D2 |Lubricatingoil consumption

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

6.2.4.3 Special tests

Spec
insp¢

al tests are-defined as any of those shown in list E (see Table 10) which may be
pction authorities, classification societies, legislation or the customer.

Table 10 — List E: Special tests (examples)

required by

No.

Parameter or function

El

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 |Engine heat balance

E3

Sound level

E4 |Exhaust-gas emission characteristics

E5

Tests in conjunction with contract driven machinery

E6 |Parallel running and other electrical tests of engine-driven generators

E7 |Emergency reversal of marine engines

E8 |Determination of minimum stable engine speed of marine engines

© ISO

2016 - All rights reserved
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Table 10 (continued)

No. Parameter or function

E9 |Change-over on dual-fuel engines

E10 |Ability to carry out maintenance tasks within the time stated by the manufacturer

E11 |Ability to manoeuvre and provide a stated power when operating with specified malfunctions, e.g. with
one or more turbochargers inoperative

6.3 Test method 2

6.3.1 General

This test mg
values. It pr
curves of pg

It also appli
with the red

Conformity
and declare

6.3.2 Mes
6.3.2.1 Td

6.3.2.1.1 |

6.3.2.1.2
The accuraq

measured t¢rque.

6.3.2.2 Engine speed

The engine j

6.3.2.3 Fu
The fuel floy

6.3.2.4 Fy

thod is used for verifying the net and/or gross power of an engine type with the-dec
bsents engine performance at full power/torque as a function of engine speedcby:-gener
wer and fuel consumption.

bs to the determination of engine power for exhaust emission measurement in accord
uirements of ISO 8178.

of the engine type to the declaration is fulfilled when the difference between the meag
[l values are within the tolerances specified in the relevant “Satellite” standard.

suring equipment and instrument accuracy

rque

'he torque measuring system shall*be calibrated to take friction losses into acc
y in the lower half of the meaSuring range of the dynamometer bench may be +2

peed measuring system shall have an accuracy of 0,5 %.

el flow

v measufing system shall have an accuracy of +1 %.

eltemperature

ared
ating

ance

ured

'he dynamometer torque measuring system@hall have an accuracy of 1 % in the range of
values requilred for the test.

bunt.
% of

The fuel temperature measuring system shall have an accuracy of #2 K.

6.3.2.5 Engine inlet air temperature

The air temperature measuring system shall have an accuracy of +2 K.

6.3.2.6 Barometric pressure

The barome
NOTE 1Pa
24

tric pressure measuring system shall have an accuracy of +100 Pa.

=1N/m?2
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6.3.2.7 Back pressure in exhaust system

The system used to measure the back pressure in the exhaust system shall have an accuracy of £200 Pa.
The measurement shall be made subject to Table 1, footnote b.

6.3.2.8 Depression in inlet system

Subject to Table 1, footnote 3, this pressure shall be measured to +50 Pa.

6.3.2.9 Absolute pressure in inlet duct

The $ystem used to measure the absolute pressure in the inlet duct shall have an accuracly of +2 % of
the measured pressure.

6.3.3 Setting conditions

The §etting conditions for the test to determine engine power are indicated jin¥Table 11.

Table 11 — Setting conditions

Setting of carburettor(s)

Setting of injection-pump delivery system
Ignition or injection timing (timing curve) 'S(.et in accordance w1t_h the manufacfurer’s spec-
ifications and used without further plteration

for the particular engine application

Governor setting

Anti-pollution devices

U |W|IN| -

Boost control

6.3.4 Test conditions

6.3.4.1 The power test shall consist.ofia’run at full throttle for spark-ignition engines, and at fixed full
load [fuel injection pump setting for eompression-ignition (diesel) engines, the engine being equipped
with[standard SPE and as specifie@hin Table 1.

6.3.4.2 Performance data shall be obtained under stabilized operating conditions, with pn adequate
fresh-air supply to the engine.

Befofe the test, the) engine shall have been run-in in accordance with the mapufacturer’s
recommendations)Gombustion chambers may contain deposits, but in limited quantity. Teqt conditions
such|as inlet aifitemperature shall be selected to be as near to the standard reference conditions (see
Clausge 5) as pessible 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 dyctwork. The

i 1 t darrnccinn yanaciiwmayanat chall bha oo da ot n oo s +
ln e ubl.ll COOIVIT IIIVAOUI LUITIUTIU S1TdIT UCU TIIdUUT duU UIIv SdII1ic lJUlll\.-

The thermometer or thermocouple shall be shielded from fuel spray-back and radiant heat and located
directly in the air stream. A sufficient number of locations shall be used to give a representative average
of the inlet temperature.

6.3.4.4 The inlet depression shall be measured downstream of the entry ducts, air filter, inlet 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
exchanger, if fitted, shall be measured in the inlet manifold and at any other point where pressure is to be
measured to calculate correction factors.
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6.3.4.6 The exhaust back pressure shall be measured at a point at least three pipe diameters
downstream from the outlet 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 speed and temperatures have been 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 than +

104, o0r+10 min—l’ whicheveris grﬂ:\fnr

6.3.4.9 On
and shall, in
be made to 1

6.3.4.10 Th

served brake load, fuel flow and inlet air temperature data shall be taken simultane
each case, be the average of at least two stabilized consecutive readings. No adjustment
he engine between these readings.

e temperature of the coolant at the outlet from the engine shall be kept within 5 K

the upper thermostatically controlled temperature specified by the manufactuter’ If no temperaty

specified by
For air-cool

0
_50 K of the

the manufacturer, the temperature shall be 353 K+ 5 K.

bd engines, the temperature at a point indicated by the manafacturer shall be kept w

maximum value specified by the manufacturer for the.réference conditions.

6.3.4.11 Fulel temperatures shall be as follows.

a) For spa
of the d
within

temper3
specifie]
b) For con
the fuel
made at
supply

backflo

Fuel ten
In all c4
tempers

6.3.4.12 Th
from the oil

rk-ignition engines, the fuel temperature shallbe measured as near as possible to the
arburettor or fuel injector manifold assembly. Fuel temperature shall be maintain
5 K of the temperature specified by the manufacturer. However, the minimum test
iture allowed shall be the ambient air temperature. If the test fuel temperature i
d by the manufacturer, it shall be 298K + 5 K.

pression-ignition (diesel) engines, the fuel temperature shall be measured at the in
injection pump. At the manufacturer’s request the fuel temperature measurement c:
another point in the pump/representative of the engine operating condition or in thg

v fuel.

iperature shallbémaintained within to +3 K of the temperature specified by the manufact
ses, the minimum permissible fuel temperature at the pump inlet is 303 K. If the tes
ture is not specified by the manufacturer, it shall be 313 K + 3 K for distillate fuels.

e temperature of the lubricating oil shall be measured at either the gallery inlet, the g

bipe between the filter‘and the fuel injection pump, upstream of the entry point for

busly
shall

from
Ire is

ithin

inlet
pd to

fuel
5 not

et to
in be
e fuel
any

urer.
F fuel

utlet
hined

coeler (if fitted) or as specified by the manufacturer. The temperature shall be maint3

within the li

iE - ) 41 £o ot
OIS SPTLIITUu Uy UIT HIdITuldtiurcl.

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

the limits sp

ecified in 6.3.4.10, 6.3.4.11 and 6.3.4.12.

6.3.4.14 The selection of fuel for the power test shall be agreed by the parties involved and be selected
in accordance with the requirements of Table 12.
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Table 12 — Test Fuels

Test Purpose Interested parties Fuel selection
Type approval Certification body, Reference fuel, if one is defined
(certification) manufacturer or supplier Commercial fuel if no reference fuel is defined
Acceptance test Manufacturer or supplier Commercial fuel as specified by the manufacturer
Customer or inspector

6.3.5 Test procedure

Meagurements shall be taken at a sufficient number of engine speeds to completely definle the power
and torque curve between the lowest and the highest engine speeds recommended by theimpanufacturer.
The $peed range shall include the point at which the engine produces its maximum power gnd torque.

6.3.4 Datato be recorded

Datalto be recorded shall be those indicated in 9.2.1 or as specified in thefelevant “Satellitg’ standards.

7 Method of power correction

7.1 | General

This power correction method has been verified by tests on a representative number of pre-set engines
with|engine speeds of 2 000 min-1 and above. Manufacturers may extend this method to other engines
as considered appropriate, or restrict it, if justified by experience.

This power correction method shall be used to-¢alculate the power at the standard referende conditions
specified in Clause 5 from the power observéd (determined) under test ambient conditions

For the purpose of power correction, the’observed (determined) power shall be multiplied by a factor
as follows:

for spark-ignition engines:
D —

P.=a, x Py 1
or, for compression-ighition (diesel) engines:

Ro=a, xR (2)

r

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< T, <308 K
— for compression-ignition (diesel) engines: 283 K< T, <313 K
b) Dry Pressure, pgq
NOTE pd=py- bepsy
— for all engines: 90 kPa < pq < 110 kPa
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7.3 Correction factor a, for naturally aspirated and pressure-charged spark-ignition
engines (with or without charge air cooling)

The correction factor a; shall be as calculated from Formula (3):

pr_¢rpsr

%,

p

1,2 0,6

y

T

y_¢ypsy r

(3)

Formula (3) applies to engines with carburettors and to other engines where the fuel management
system is designed to maintain a relatively constant fuel/air ratio as ambient conditions change. For

other engin{

Formula (3)
096 <a

If these limi
(temperatut

7.4 Corrd

FTypES, SEe 7.5.
is only applicable if:
<1,06

s are exceeded, the corrected power value obtained shall be given and the test condi

e and pressure) precisely stated in the test report.

ction factor a. for compression-ignition (diesel) engines

7.4.1 General

The power
setting (pre

where

fa istl

fm

Limitation i

is t}

7.4.2 Atnj

This factor,
humidity) o
calculated f

correction factor (ac) for compression-ignition (diesel) engines at constant fuel del
Lset fuel delivery) is obtained by applying Formula-(4):

)fm

e atmospheric factor (see 7.4.2);

e characteristic parameter)for each type of engine and fuel setting (see 7.4.3).

h use of Formula (4) is given in 7.4.4.

ospheric factor f3

which indicates the effects of environmental conditions (pressure, temperature
n the ait™drawn in by the engine and differs according to the type of engine, shall |
‘om Formula (5), Formula (6) or Formula (7):

kions

very

(4)

and
be as
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for naturally aspirated engines and mechanically pressure-charged engines:

0,7
p, — ¢ rPsr Ty
fo = =2 (5)
Py 9 ypsy r
for turbocharged engines without charge air cooling or with charge air cooling by air/air cooler:
0,7 1,2
fo= pr_¢rpsr T_y (6)
° |p,-¢.p, | |T,
‘Il k J J J } \
for tyirbocharged engines with charge air cooling by air to liquid charge air cooler:
0,7 0,7
! Py~ ¢ rPsr Ty
f= = | (7)
Py, —¢ Dy .

7.4.3 Engine factor, fi,

Factgr f, is dependent on the type of engine and the trapped air/fuel ratio corresponding to the fuel
settipg.

The ¢ngine factor fp, is a function of the corrected specific fuel delivery g, and shall be caldulated from

Formula (8):

filhn=0,036q. - 1,14 (8)
in which
rI'

whete g is the fuel delivery parameter in milligrams per cycle per litre of engine swept volume

[mg <l . cycle)] and is equalfto:

_ (Z) X [Fuel ﬂowg(g/s)} _ z (1) <V (g / s) (10)
[Displacem ent(l)}x Enginespeed(minl)] Vi <l>><n min_l)

Re]

wherte

X A120 000 for four-stroke cycle engines and Z = 60 000 for two-stroke cycle engines;

It IS the ratio between the absolute static pressure at the COmpressor outiet and compressor
inlet under standard reference conditions (rr = 1 for naturally aspirated engines). For two-
stage turbocharging, r is the overall pressure ratio.

Formula (8) is valid for the following range of q. (mg/1-cycle):
37,2<qc.< 65

For g. values lower than 37,2, a constant value of fi, equal to 0,2 (fi, = 0,2) shall be taken. For g, values
higher than 65, a constant value of fi, equal to 1,2 (fi, = 1,2) shall be taken (see Figure 1).
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fm

1,2

1,0 b

08 -

| | | | | | |
10 20 30 40 50 60 10 gc
37,2 65

Figure 1 — Engine factor, f,,, as a function of‘the corrected fuel delivery, q.

7.4.4 Limjitation in use of correction factor equation
The correctjon factor Formula (4) is only applicable if 0,96 < a. < 1,06.

If these limifts are exceeded, the corrected power value obtained shall be given and the test condifions
(temperatutte and pressure) preciselyistated in the test report.

7.5 Other types of engine

For engines|not covered by A3 and 7.4, a correction factor equal to 1 shall be applied when the ampient
air density does not varyby more than +2 % from the density at standard reference conditions. When
the ambient air density is outside these limits, no correction shall be applied, but the test condifions
shall be statfed in thestest report.

8 Measurementandcorrectionofsmoke
aRa-correction-or-smoxKe

T CIITCITT

(diesel) engines

alue for comn Po
valueior-comp =101 3}

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.
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8.2 Correction factor for the smoke light absorption coefficient

This is the factor by which the smoke light absorption coefficient, k, 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 Formula (11):

kr=ask (11

where

isthe correction factor (cpp 8 ?);

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

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

The ¢orrection factor, as, for compression-ignition (diesel) engines under corstant fuel deliyery settings

is obtained from Formula (12):

S

whefe f; is the atmospheric factor (see 7.4.2).

8.4 | Limits of application

This|correction factor, as, only applies when:

o

92 <f,<1,08

DN

83K=<Ty<313K

0

0 kPa < pq <110 kPa

9 Testreport
9.1 | Test method 1

9.1.1 General

For gngifies to which Test method 1 of 6.2 is applied, the requirements for the test report arfe as follows.

9.1.2 Type testreport

The manufacturer shall provide a test report. Normally, acceptance test reports shall be provided only
for engine groups numbers 3, 4 and 5 (see Table 5).

Type test reports shall be provided for all groups of engine.
The test report shall include the engine identification and the following test information:
a) areference to this document, i.e. ISO 15550;

b) the date, place and designation of test and inspecting authority;
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c) the type of fuel and lubricating oil used during tests. Selection of test fuel shall be as follows:

1) If the fuel used complies with the specification of a national or International Standard, the
properties need be verified by explicit agreement between the manufacturer and customer.

2) If the fuel does not comply with the specification of a National or International Standard,
the properties and constituents should be stated, as agreed between the manufacturer and
customer.

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

d) the dependent auxiliaries, engine settings and proprietary equipment installed;

e) the table of values measured during the test;

f) the parameters calculated during the test;

g) the resylts of functional checks;

h) the resylts of additional tests or special tests, if required.

9.2 Test method 2

9.2.1 General

For engines[to which Test method 2 of 6.3 is applied, the requiremenits for the test report are as follows.
9.2.2 Type testreport

The manufgcturer shall provide a test report including the following engine identification and test
information|

NOTE In|this test report, state “none” where inapplicable or delete.

9.2.2.1 Cqmpression-ignition engines — Essential characteristics!)

9.2.2.1.1 Engine description

1Y (T T € USRS PRT PR UPYRTPPTUTPRTURRTITY VRPN
114 S L F T S ST U PPV VRPRVRSRPPRUTRIN SRR
Cycle: four-4troke/twe stroke?)

210 o v ST PSP PRRRR mm
R0 o) G e S TS OO PP TP PP VPP PO O PP P TP TP T P PO P TP PP PP PP VP PP UPOUPUPPUPPTPPIOS mm
INUMDET Of CYLINAETS: ...ttt e s ehe et e e se e e e e R eh e ea e e me s e e e e seesbesreeneenn e s enrenneas
Layout of Cylinders: .......ccverieiiiin e e Firing order: .......ccooveveeneinenenere e
ENGINE SWEPT VOIUINIE: ..ottt ettt se e e eseeneereereereerenresrenrenreseenrns litres

COMPIESSION TALIO3): 1.uivieieiiieieeiee et sese ettt ses e et e e st st ese s R esee e ses s et es e ens e st es s e nesnes

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

2) Strike out what does not apply.
3) Specify the tolerances.
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9.2.2.1.2 Cooling system

a) Liquid:
AT DD of o i o 10§ (o OSSOSO
CAIrculating PUIMP: YES/TI0Z) ...cuiiieirirerireseiresisises s ets s essse s seseseses e et ee sttt s e b s seses e ses e sesnenbesnsanenas
Characteristics or make(s): ..o.oooovverrrriesserser e TYPE(S): wenvererreereereeriie et e

D) AT o= Lo (o

Phermustat SEttME s e
Radiator: drawings or make(s)2): ....cocevvervvinernsreneninnns 074011 £ R oA RPN
Relief valve; pressure SEtting: ... e gatbade e e e
Fan: characteristics or make(s)2): ..c.ocoeveverererirererineseneenn. TYPE(S): wovrereeeepufd e e
Fan drive SYSTEIM: ..ottt e e (TR s ee e e enee e s e sne e e snees e e e e
1D g AT = (o T U PO P RPN PP
FaN COWLE i s be e e st see st seesee st s sesse s e e e fe e e
b) Air:
Blower characteristics or make(s)2): .....cocovveeipu@tinen. TYPE(S): wererrerererrereererrereriereeseree e
1D A= - U (S, v YU URUPRTVRTY ETUTTRTROT
Air ducting (standard production): ... i e e L e
Temperature regulating SyStem: YRE/N02): ....ccuvieririreieririniie s drese s

Brief deSCription: ... N s s e s

9.2.2.1.3 Temperatures spécified by the manufacturer
a) Liquid cooling:

Maximum temperature at OULIEL: .......coccoceiririerer e e K
b) Air cooling:
Referenee point (description): ... s

Maximum temperature at reference POINt: ......ccccvvviiiiinnnn s e e e K

Maximum eXNauSt LEIMPETATUIE: .i..uiieiieieirrersieiessessreeeessess e e ssesstesseessessaessesessbessesnsessenssesseessessesnsessens K

9.2.2.1.4 Pressure charger: with/without?)

DeSCription Of the SYSTEIM: ....cuiiiiiie e e e r e e e e e r e r e eneenesre e e e nenas
MaAKE: e e e 17 SRR
Compressor system, Make: .......coccooeeoinirinninin e Y P e s
Charge air cooling system, Make: .......c..cccoeevininiiniiiesecene T P! e e
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9.2.2.1.5 Inlet system

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

Inlet manifold: .......ccovviiiniiin |DICTYe) 1010 10) s NSRS
Al flEer: oo Make: ..cooevveieieeeeeeeee LY P e
Inlet silencer: ... |\ 1 G TYPE: e

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

Description

9.2.2.1.7
Fuel feed: ...
Feed pump:

Pressure: ...

Injection sy$

Pump
Mak

Injed
Injeq
Tim
Inject

Leng

171 SR mm3 per stroke3)

AN AIAGTAMS: ..ot s sn e enesre e nennens gy

Fuel feed system

h

() T oSS U VPR ORIt

te the method used: on engirte/on pump bench?)
LR o) 0 16 A 7= 4 Lol ) O RPN
L0100 T 16 A2 U oL 0 U)o PR RR

1 0 F < o PSP

on piping:

Inter

(o A

ST 0 D200 L= <) o A

Injector(s):

G =] () TSRO TUPURTPRUPRN

B 74 0= () USRS TPTPR PP

(00 013 00 0 F o 0 TSy ] ol PP kPa

or characteristic diagram?2)i3): .......cciiiiiiie st ettt e e

4) 1min-1=1r/min
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