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Foreword

ISO (the Internatignal Organization for Standardization) is a worldwide federation of
national standards| bodies (ISO member bodies). The work of preparing International
Standards is nornally carried out through ISO technical committees. Each member
body interested in p subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, govern-
mental and non-gpvernmental, in liaison with 1SO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

Draft Internationall Standards adopted by the technical committees are circulated to
the member bodigs for voting. Publication as an International Standard requires
approval by at leagt 75 % of the member bodies casting a vote.

International Stanflard 1SO 1585 was prepared by Technical Committee |ISO/TC 22,
Road vehicles, Sup-Committee SC 5, Engine tests.

This third edition cpncels and replaces the second edition (ISO 15856%-1982), of which it
constitutes a techpical revision.

-NOTE — This Internfational Standard is also the basis for the following parallel documents:

I1SO 2288 : 1989, |Agricultural tractors and machines= Engine test code (bench test) — Net
power.

ISO 4106 : 1978,| Road vehicles — Motorcycles\—~ Engine test code — Net power.
I1SO 4164 : 1978,| Road vehicles — Mopeds~= Engine test code — Net power.

ISO 9249 : 1989,| Earth-moving machinery — Engine test code — Net power.

IS0 2534 : 1974, Road vehicles —Engine test code — Gross power, provides a similar test code
for gross power.
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INTERNATIONAL STANDARD

ISO 1585 : 1992 (E)

Road vehicles — Engine test code — Net power

1 Scope

This Interhational Standard specifies a method for testing
engines designed for automotive vehicles. It applies to the
evaluation| of their performance with a view, in particular, to
presenting curves of power and specific fuel consumption at
full load a$ a function of engine speed.

It applies ¢nly to net power assessment.

This Intefnational Standard concerns internal combustion
engines uged for propulsion of passenger cars and other motor
vehicles, gxcluding motorcycles, mopeds and agricultural trac-
tors (see the note in the foreword), normally travelling on roads
and included in one of the following categories:

— regiprocating internal combustion engines (spark-
ignitiorL or compression-ignition) but excluding free, piston
engines;

— rotary piston engines.

These endines may be naturally aspirated or, pressure-charged,
either usirjg a mechanical superchargef or turbocharger.

2 Normative references

The folloyving standards_centain provisions which, through
reference |n this text,.constitute provisions of this International
Standard.| At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to
agreements based on this International Standard are encour-
aged to irjvestigate the possibility of applying the most recent
editions of the standards indicated below. Mem

ISO maintain registers of currently valid International Stan-
dards.

1SO 2710 : 1978, Reciprocating internal combustion engines —
Vocabulary.

ISO 3104 : 1976, Petroleum products — Transparent and

opaque liquids — Determination of kinematic viscosity and
calculation of dynamic viscosity.

1) To be published. (Revision of ISO 3675 : 1976.)

ISO 3173 : 1974, Road vehicles ~~ Apparatus for measurement
of the opacity of exhaust gds-from diesel engines operating
under steady state conditions.

ISO 3675 : — 1), Crude petroleum and| liquid petroleum
products — Labofatory determination of density or relative
density — Hydrometer method.

ISO 5163 +11990, Motor and aviation-type |fuels — Determi-
nation of Knock characteristics — Motor method.

1ISO ‘6164 : 1990, Motor fuels — Determination of knock
characteristics — Research method.

ISO 5165 : 1992, Diesel fuels — Determination of ignition
quality — Cetane method.

1SO 7967-1 : 1987, Reciprocating internal combustion engines —
Vocabulary of components and systems — Part 1: Structure and
external covers.

1SO 7967-2 : 1987, Reciprocating internal combustion engines —
Vocabulary of components and systems — Part 2: Main running
gear.

1SO 7967-3 : 1987, Reciprocating internal contbustion engines —
Vocabulary of components and systems — Part 3: Valves, cam-
shaft drive and actuating mechanisms.

I1SO 7967-4 : 1988, Reciprocating internal combustion engines —
Vocabulary of components and systems — Part 4: Pressure
charging and air/ exhaust gas ducting systenys.

1SO 7967-5 : 1992, Reciprocating internal combustion engines —
Vocabulary of components and systems + Part 5: Cooling

1SO 7967-8 : 1990, Reciprocating internal combustion engines —
Vocabulary of components and systems — Part 8: Starting
systems.

ASTM D 240-87, Standard test method for heat of combustion
of liquid hydrocarbon fuels by bomb calorimeter.

ASTM D 3338-88, Standard test method for estimation of heat
of combustion of aviation fuels.
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3 Definitions

For the purposes of this International Standard, the definitions
given in ISO 2710, ISO 7967-1, ISO 7967-2, I1SO 7967-3,
1ISO 7967-4, I1SO 7967-5 and ISO 7967-8, and the following
definitions apply.

3.1 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.

3.2 standard production-equip

t- Anveauibmentpro
LAt Mok g Lag

4.4 Fuel temperature

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

4.5 Air temperature

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

4.6 Barometric pressure

vided by the manyfacturer for a particular engine application.

4 Accuracy of measuring equipment and
instruments

4.1 Torque
The dynamometer| torque-measuring system shall have an ac-

curacy within + 1|% in the range of scale values required for
the test.

4.2 Engine spged (rotational frequency)

The engine speed (rotational frequency) measuring system
shall have an accuracy of + 0,5 %.

4.3 Fuel flow

The fuel flow measuring system shall have an accuracy
of £1 %.

The barometric pressure measuring system shall the an ac-
curacy of + 100 Pa2.

4.7 Back pressure in exhaust,system

The system used to measure the back pressure in thHe exhaust
system shall have an accuracy-of * 200 Pa. The megsurement
shall be made subject to footnote 1b) of table 1.

4.8 Depressiondn inlet system

The system used.to measure the depression in the injet system
shall have an“accuracy of + 50 Pa. The measuremeft shall be
made subject to footnote 1a) of table 1.

4.9> “Absolute pressure in inlet duct

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

1) If the power measurement can only be carried out with a mounted gear-box, the losses in the gear-box should be added to the measured power to

give the engine power.

2) 1Pa=1N/m2
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Table 1 — Installation of equipment and auxiliaries during test

No.

Auxiliaries

Fitted for net power test

Inlet system

Inlet manifold

Crankcase emission control system

Control devices for dual induction inlet manifold system
Air flow meter

Air inlet ductwork 13

Air filter12

Inlet silencer 12

Speed-limiting device 12

Yes, standard production equipment

Induction heating device of inlet manifold

Yes, standard production equipment. If possible, to be set in

the-ost-favour

Exhaust system

Exhaust purifier

Exhaust manifold
Pressure-charging devices
Connecting pipes 1b)
Silencer 10

Tail pipe b

Exhaust brake?

Yes, standard production equipment

-

del supply pump3!

Yes, standard prediction equipment

Cérburation equipment

Carburettor
Electronic control system, air-flow meter, etc. (if fitted)
Equipment for gaseous fuel engines

Pressure reducer
Evaporator
Mixer

Yes, sstandard production equipment

el injection equipment [Spark-ignition and compression-ignition
iesel)]

Prefilter

Filter

Pump

High-pressure pipe

Injector

Air inlet valve (if fitted)4

Electronic control system, etc. (if fitted)

Governor/control system — automatic full*load stop for the
control depending on atmospheric conditions

o7

Yes, standard production equipment

Liguid cooling equipment
Radiator

Fanb), 6

Fan cowl

Water pump
Thermostat?)

Yes, 8 standard production equipment

>

r cooling

Cowl
Fan or blower38)
Temperatufe regulating device

Yes, standard production equipment
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Table 1 — Installation of equipment and auxiliaries during test (concluded)

No. Auxiliaries Fitted for net power test

9 Electrical or electronic ignition equipment

Generator8

Spark distribution system

Coil or coils

Wiring ¢ | Yes, standard production equipment

Spark-piugs

Electronic control system including knock sensor/spark-retard
system 11

10 Pressure-charging equipment (if fitted)
Compressor driven either directly by the engine, and/or by the

exhaust gases
Boost control 12)
Charge-aif-cooler5). 6).9)
Coolant gump or fan (engine-driven)
Coolant flow control devices (if fitted)

> | Yes, standard production equipment

1 Auxiliary tegt bed fan Yes, if necessary

12 | Anti-pollutign devices 10! Yes, standard production equipment

1a) Exceptin the Fase where there is a risk of the system having a noticeable influence upon engine power, an equivalent system may b
this case, a check ghould be made to ascertain that inlet depression does not differ by more than 100 Pa from theg limit specified by the
turer for a clean aif filter.

P used. In
manufac-

1b) Except in thelcase where there is a risk of the system having a noticeable influence upon engine power, an equivalent system may| be used.
In this case, a check should be made to ascertain that the back-pressure in the engine exhaust systemdoes not differ by more than 1 009 Pa from

that specified by tHe manufacturer.

2) If an exhaust Hrake is incorporated in the engine, the throttle valve shall be fixed fully open.

3) The fuel feed gressure may be adjusted, if necessary, to reproduce the inlet pump pressure conditions consistent with the particular engine

application (particdlarly where a “‘fuel return’ system, e.g. to tank or filter, is used),

4) The air inlet valve is the control valve for the pneumatic governor of the injection’ pump. The governor of the fuel injection equip

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

5) The radiator, fgn, fan cowl, water pump and thermostat shall be located on the test bed in the same relative positions that they will g
the vehicle. The cdoling liquid circulation shall be operated by the engine_water pump only.

nent may

ccupy on

Cooling of the liquii may be produced either by the engine radiator or by an external circuit, provided that the pressure loss of this circ1it and the

pressure at the punfip inlet remain substantially the same as those-of the engine cooling system. The radiator shutter, if incorporated, sha
open position.

Where the fan, rad|ator and cowl system cannot conveniently be fitted to the engine, the power absorbed by the fan when separately m
its correct position|in relation to the radiator and cowl (if'used), shall be determined at the speeds corresponding to the engine speed
measurement of thie engine power either by calculation-from standard characteristics or by practical tests. This power corrected to the
atmospheric condifions defined in 6.2 shall be dedueted from the corrected power.

6) Where a discohnectable or progressive fan,or blower is incorporated, the test shall be made with the disconnectable fan or blow!
nected or with the|progressive fan runnipg.at maximum slip.

7) The thermostat may be fixed in the fully open position.

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

9) Charge-air-codled engines shall be tested complete with charge-air-cooling whether liquid- or air-cooled, but, if the engine mar
prefers, a test bed|system'may replace the air-cooled cooler. In either case the measurement of power at each speed shall be madg
pressure drop and fefperature drop of the engine air across the charge air cooler in the test bed the same as those specified by the mar

be in the

jounted in
5 used for
standard

pr discon-

which are

ufacturer
with the
ufacturer

for the system on thecomptete vehicte:

If a test bed system is used on a compression-ignition engine without a wastegate, or with the wastegate not operating, the correction factor given

in 6.3.2.1 b) is to be used. If a wastegate is both fitted and operating, then the correction factor in 6.3.2.1 a) is to be used.

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

system.

11) The spark advance shall be representative of in-use conditions established with the minimum octane fuel recommended by the
turer.

12) For engines equipped with variable boost as a function of charge or inlet air temperature, octane rating and/or engine speed,
pressure shall be representative of in-vehicle conditions established with the minimum octane fuel as recommended by the manufact

manufac-

the boost
urer.
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B Tests
5.1 Auxiliaries

5.1.1 Auxiliaries to be fitted

During the test auxiliaries necessary to make engine acceptable
for service in the intended application (as listed in table 1) shall
be installed on the test bed as far as possible in the same pos-
ition as in the intended application.

ISO 1585 : 1992 (E)

5.3 Test conditions

5.3.1 The net power test shall consist of a run at full throttle
for spark-ignition engines and at the fixed full-load fuel injection
pump setting for compression-ignition engines, the engine
being equipped as specified in table 1.

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

5.1.2 Aduxiliaries to be removed

Certain vghicle accessories necessary only for the operation of
the vehiclg, and which may be mounted on the engine, shall be
removed for the test. The following non-exhaustive list is given
as an example:

— aif compressor for brakes;

— poéwer steering pump;
— sxlspension compressor;
|

— aif-conditioning system.
Where acessories cannot be removed, the power absorbed by
them in the unloaded condition may be determined and added
to the mdasured engine power.

5.1.3 Compression-ignition engine starting auxiliaries

For auxiligiries used to start compression-ignition engines;._the
two folloyving cases shall be considered:

a) Elgctrical starting. The generator is fitted and supplies,
where| necessary, the auxiliaries indispensable to the oper-
ation ¢f the engine.

b) Starting other than electrical.(If sthere are any electri-
cally dperated accessories indispensable to the operation of
the efgine, the generator_is-fitted to supply these ac-
cesso];es. Otherwise, it iscremoved.

In either ¢ase, the system/for producing and accumulating the
energy npcessary for \starting is fitted and operates in the
unloaded|condition,

5.2 Setfting.conditions

Engines shall have been run-in, started and
cordance with the manufacturer’s recomme)
tion chambers may contain deposits,-but
Test conditions such as inlet air’temperatu
as near to reference conditions{{sée 6.2) as
minimize the correction fac¢tor

5.3.3 The temperature of the inlet air to t
air), shall be measured within 0,15 m upstr]
ductwork.

The thermometer or thermocouple shall
radiant'heat and located directly in the airstr
shielded from fuel sprayback. A sufficient r
shall be used to give a representative averag

5.3.4 The inlet depression shall be measu
the entry ducts, air filter, inlet silencer, speg
they are fitted) or their equivalents.

5.3.6 The absolute pressure at the enf
downstream of the compressor and heat ex
fitted, shall be measured in the inlet manifg
point where pressure has to be measured
tion factors.

warmed up in ac-
ndations. Combus-
n limited quantity.
e shall be selected
possible in order to

he engine (ambient
eam of the air inlet

be shielded from
eam. It shall also be
umber of locations
e inlet temperature.

red downstream of
d-limiting device (if

ry to the engine,
changer if they are
Id and at any other
o calculate correc-

5.3.6 The exhaust back pressure shall be tr|neasured at a point

at least three pipe diameters from the ou
exhaust manifold(s) and downstream of the
fitted. The location shall be specified.

5.3.7 No data shall

et flange(s) of the
turbocharger(s), if

be taken until t¢rque, speed and

temperature have been maintained substan{

The setting conditions for the test for determination of net
power are indicated in table 2.

Table 2 — Setting conditions

1 Setting of carburettor(s)

2 Setting of injection pump

delivery system In accordance with the

manufacturer’s produc-
tion specifications and
used without further
alteration for the particular
application.

3 Ignition or injection timing
(timing curve)

Governor setting

Anti-pollution devices

Boost control

least 1 min.

5.3.8 The engine speed during a run or

ially constant for at

reading shall not

deviate from the selected speed by more than =1 % or

+ 10 min—1, whichever is greater.

5.3.9 Observed brake load, fuel flow and inlet air temperature
data shall be taken virtually simultaneously and shall, in each
case, be the average of two stabilized consecutive readings
which do not vary more than 2 % for the brake load and fuel
consumption. The second reading shall be determined without
any adjustment of the engine, approximately 1 min after the
first.
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5.3.10 The coolant temperature at the engine outlet shall be
kept within £ 5 K of the upper thermostatically controlled
temperature specified by the manufacturer. If no temperature is
so specified, the temperature shall be 353 K + 5 K.

For air-cooled engines, the temperature at a point indicated by
the manufacturer shall be kept within —go K of the maximum
value specified by the manufacturer in the reference conditions.

5.3.11 Fuel temperatures shall be as follows:

40 CFR, Part 86.113-873 for spark-ignition engines

40 CFR, Part 86.1313-87 for compression-ignition engines

A commercially available fuel may be used, providing its
characteristics are specified in 8.3 and that it does not contain
any supplementary smoke-suppressant or additive.

5.4 Test procedure

Measurements shall be taken at a sufficient number of engine

a) For spark-ignition engines, the fuel temperature shall be
measured as nefir as possible to the inlet of the carburettor
or assembly of| fuel injectors. Fuel temperature shall be
maintained withjn * 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 rjot specified by the manufacturer, it shall be
298 K + 5 K.

b) For compresion-ignition engines, the fuel temperature
shall be measurgd at the inlet to the fuel-injection pump. At
the manufacturer’'s request the fuel temperature measure-
ment can be made at another point in the pump represen-
tative of the enfjine operating condition. Fuel temperature
shall be maintgined within * 3 K of the temperature
specified by th¢ manufacturer. In all cases, the minimum
allowable fuel tgmperature at the pump entrance is 303 K. If
the test fuel temperature is not specified by the manufac-
turer, it shall bg 313 K + 3 K.

gallery inlet or the pil cooler outlet if fitted, unless some other.
measuring location is specified by the manufacturer. \The
temperature shall Qe maintained within the limits specified by
the manufacturer.

5.3.12 The IubriC}?t temperature shall be measured at the oil

5.3.13 An auxiligry regulation system_may be used if
necessary to mainfain temperature within_limits specified in
5.3.10, 5.3.11 and p.3.12.

5.3.14 Itis recommended that'a'reference fuel is used; a non-
exhaustive list of syich fuels-includes:

speeds to define the power curve completely between the
lowest and the highest engine speeds recommeéndéd by the
manufacturer. This range of speeds shall include)the fevolution
speed at which the engine produces its maximum pgwer.

5.5 Data to be recorded

Data to be recorded shall be these indicated in clauge 8.

6 Power correction factors

6.1 Definition of factor a for power corre¢ction

This is\factor by which the observed power shall be multiplied
to_determine the engine power at the reference atrmospheric
conditions specified in 6.2. The corrected power (i.e.| power at
reference conditions), P, is given by

Pref =a PV
where

a is the correction factor (a, being the correctfon factor
for spark-ignition engines and ¢ the correction factor for
compression-ignition engines);

P, is the measured (observed) power.

Yy

6.2 Atmospheric conditions

CEC RF-01-A-801) 6.2.1 Reference atmospheric conditions

CEC RF-08-A-85 The reference atmospheric conditions shall be as given in
6.2.1.1 and 6.2.1.2.

CEC RF-03-A-84

JIS K 22022 6.2.1.1 Temperature

JIS K 2204 The reference temperature, T, is 298 K (25 °C).

1) Co-ordinating European Council for the Development of Performance Tests for Lubricants and Engine Fuels.

2) Japan Industrial Standard.
"3) Title 40, Code of Federal Regulations, USA.
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6.2.1.2 Dry pressure
The reference dry pressure, py . is 99 kPa.

NOTE — The dry pressure is based on a total pressure of 100 kPaand a
vapour pressure of 1 kPa.

6.2.2 Test atmospheric conditions

The test atmospheric conditions shall be within the values
given in 6.2.2.1 and 6.2.2.2 during the test.

ISO

1585 : 1992 (E)

6.3.1 Naturally aspirated and pressure-charged

spark-ignition engines — Factor o,

The correction factor, a,, for spark-ignition
calculated from the formula

o9 V2 [ T \08
aa = —_ J—
Py 298

where

T __is the absolute temperature, in kelvin

6.2.2.1 Temperature, T

— for spark-ignition engines

K < T < 308K
— for compression-ignition engines

K< T<313K

6.2.2.2 ry pressure, py

For all engines

80 kP4 < py < 110 kPa

6.3 Determination of power correction factors

The test may be carried out in air-conditioned test rooms where
the atmogpheric conditions are controlled to equal the refer-
ence condlitions.

Where ar| influencing parameter is controlfed. by an automatic
device, ng power correction for that parameter shall be applied,
provided [that the relevant parameter.is within the relevant
range of the device. This applies.in_particular to

a) adtomatic air temperature controls where the device is
still ogerating at 25 °C;

b) ajytomatic boost control, independent of atmospheric
pressyre, when thé atmospheric pressure is such that the
boost [controlyis' working;

c) aygtomatic fuel control where the governor adjusts
the fuel flow for constant power output (by compensating
for the influence of ambient pressure and temperature).

However, in the case of a), if the automatic air temperature
device is fully closed at full load at 25 °C (no heated air added
to the intake air), the test shall be carried out with the device
fully closed, and the normal correction factor applied. In the
case of c), the fuel flow for compression-ignition engines shall
be corrected by the reciprocal of the power correction factor.

inlet;

Pq is the dry atmospheric pressure,-in
total barometric pressure minus ‘the watg

engines shall be as

s, at the engine air

cilopascals, i.e. the
br vapour pressure.

This formula applies to carburettored endines and to other

engines where the management system is d¢
a relatively constant_fuél/air ratio as a
change. For other engine types see 6.3.3.
This formula only-applies if

0,93 Qay'< 1,07

bsigned to maintain
mbient conditions

If these limits are exceeded, the corrected \alue obtained shall
be-given, and the test conditions (tempergture and pressure)

precisely stated in the test report.

6.3.2 Compression-ignition engines —

The power correction factor, a., for cq

engines at constant fuel delivery setting is o
the formula

o, = (fa) fm
where

fa is the atmospheric factor (see 6.3.2,

Jfm is the characteristic parameter for g
and adjustment (see 6.3.2.2).

6.3.2.1 Atmospheric factor, f,

The atmospheric factor, f,, which indic
environmental conditions (pressure, temper

Factor a,

mpression-ignition
btained by applying

1);

ach type of engine

ates the effect of
hture and humidity)

onthe airdrawn in hy the en,gme_shalLb,e_as_

formula in a), b) or ¢):

calculated from the

a) naturally aspirated engines, mechanically pressure-
charged engines and turbocharged engines with waste-

gates operating: 1

29 T\’
#( 5. ()

1) For engine speeds when the wastegate of a turbocharged engine is not operating, formula a) or b) is used, depending on the type of charge

cooling, if any.
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b) turbocharged engines without charge air cooling or
with charge cooling by air/air cooler:

99 0,7 T 1,2
() (=)

c) turbocharged engines with charge air cooling by engine
coolant:

99 0,7 T 0,7
f(‘) (fs\!

where

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

r is the ratio between the absolute static pressure at
the outlet of the pressure charger, or charge air cooler if

fitted, and the ambient pressure (r = 1 for naturally
aspirated engines).
The formula for the engine factor, f,,, is only valid for a g value

between 37,2 mg/(l-cycle) < g. < 65 mg/(l-cycle). For values

where T and p ard as defined in 6.3.1.

6.3.2.2 Engine fdctor, f,,

Within the limits egtablished for a in 6.3.2, the engine factor,
Jfm. is a function of the corrected fuel delivery parameter, g,
and is calculated frpm the formula

fin = 0,036g, 1 1,14

where
g.=<L
¢ r
in which

q s the fuel dglivery parameter, in milligrams per cycle per
litre of engine sWvept volume [mg/(l-cycle)], and is equal to

(Z) x (fuel flow in g/s)
(displacement in I) x (engine speed in min—1)

fm‘

taken for f,,,, while for g values greater than 65 mg/(l
constant value of 1,2 shall be taken for f,,, (see(figure

6.3.2.3 Limitation in use of correction formula
This correction formula only applies if

09 <a. <11

P shall be
-cycle), a
1).

If these limits are exceéeded, the corrected value obtajned shall

be given, and the‘test conditions (temperature and
precisely stated‘in.the test report.

6.3.3 Other types of engine

Far.engines not covered by 6.3.1 and 6.3.2, a correct
equal to 1 shall be applied when the ambient air der
not vary by more than + 2 % from the density at the
conditions (298 K and 99 kPa). When the ambient air

pressure)

on factor
sity does
reference
density is

beyond these limits, no correction shall be applied, byt the test

conditions shall be stated in the test report.

1,2

08

0,6f

’

0.4}

.

02 ]

1 1 1

1 1 1 1 P

20 30 3124

50 60 70 q.

Figure 1 — Engine factor, f,,, as a function of corrected fuel delivery parameter, g,
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7 Measurement of and correction for smoke
value for compression-ignition engines

The smoke value shall be measured and recorded at every test
point. The opacimeter used, and its installation, shall meet the
requirements of ISO 3173.

7.1 Correction factor for light absorption
coefficient of smoke

ISO 1585 : 1992 (E)

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

7.2 Determination of correction factor for light
absorption coefficient of smoke

The correction factor, ag, for compression-ignition engines
under a constant fuel delivery setting is obtained from the
following formula

ag=1-5(f, -1

This is thf factor by which the light absorption coefficient of
smoke, SJ, expressed in absolute units of metres to the power
minus ong, shall be multiplied to determine the engine light ab-
sorption goefficient of smoke at the reference atmospheric con-
ditions spgcified in 6.2.1:

S, =4S
where

as is|the correction factor (see 7.2);

whereis-the-atmespherie-factor{see-6-372.1).

7.3 Limits of application

This correction factor only applies when,| for approval pur-
poses,

092 < f, < 1,08
283K < T < 318K
80 kPa < pg4 < 110 kPa
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8 Test report

(E)

(State “‘none” where inapplicable, or delete)

8.1 Compression-ignition engines — Essential characteristics "

8.1.1 Description

of engine

Number of cylinderq :

Layout of cylinders

Enginesweptvolume : ......... ... ...l litres

Compression ratio 3] :

Cooling system

a) Liquid

Nature of liqyi

Circulating ppmps : yes/no 2

..................................... Firingorder : ...... N . o

Characteristisormake(s) :.........¢ % . oo Typels) tone e

Drive ratio :

ThermoSstat :[SEHHNG & . . .ow e+ttt ettt ettt e et e e e

Relief valve :

Fan: characteristicsormakel(s) : ....................... TYPelS) tn e

Fan AriVe SYSHOIM & ..o\ttt ettt e et et e et e e e e e e e e

Drive ratio : .

Fancowl : ..

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

2) Delete where inap

plicable.

3) Specify the tolerance.

10
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b)

c)

Li

Aj

ISO 1585 : 1992 (E)

Air

Temperature regulation system: yes/no "

Brief description :

Tdmperatures specified by the manufacturer

Lid cooling

o)

Maximum temperature at OUtIet. . .. ... ... e e

=

cooling

Maximum temperature at reference point @ . ... ...t N e

Maximum exhausttemperature @ ..............oouniineniam i
Fugltemperature :min. : ......... ... .. .., K MNAX. & ettt e

Lubricant temperature : .................. ..ol K

Pressure|charger : with/without1)

Description Of the SYSteM & . . ... (.
Make : ... TYPE & ot
Compressorsystem:Make :........................... TYPE & oo
Charge-air-coolingsystem:Make : ..................... TYPE et

Inlet sysIem

1)

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

Inletmanifold : .......... ..

Airfilter & ... e Make :................... Type :. ..

Inletsilencer : ...t Make :................... Type :...

Delete where inapplicable.

Description @ ........ ... ... ... . ...,

1
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8.1.2 Additional smoke control devices (if any, and if not covered by another heading)

Injection system|:

Pump
Make(s) :
Typels) :

Delivery :

......... mm3 per stroke! .........atpumpspeedof ......... ming{y"V ¥ ... ... .. atfullinj

characteristicdiagram2) . .. ... ... ...

Quote thg
Injection &

Injecti

Timing :

Injection pipi|

Length :

INtErNAl QlAMIELET & . . ..t o ettt et e e e e e N e e ettt ettt ettt e et ..

Injector(s)
Make(s) :

Typels) :

Governor

method used : on engine/on pump bench2

AVANCE D & oo e e e e N

MaKel(S) & wmr s T T T T T T T T T T T T T T

B Y/ <=1 (<) 1

Speed at which cut-off startsunder fullload : ............ ... ... ... ..l e min

1) Specify the tolerance.

2) Delete where inapplicable.

3) 1min-!' = 1 r/mi

12
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10T To T o= S min-1

Cold-start system

Referenc¢ and/or setting ranges 1)

8.1.5 Exhaust system
Descriptipn of exhaust manifold @ .. ... ... .. o i

Descriptipn 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&pecified by the manufacturerV : ... ... ... ...

8.1.6 Lubrication system
Descriptipn of system & .. ....vvviieineienneiee e
Positipn of lubricant reservoir : . .......oooeo sl
Feed $ystem (circulation by pump, injection inlethixing withfuel, etc.) . ....... .. ... oo
Circulatirlg pump
MEBKE & . e

TYPE te e )
Mixture yvith fuel
Percentage @ . . e

Oil coolef : with/without "

8.1.7 Electrical equipment

Generator/alternator 1)

1) Delete where inapplicable.

13
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8.2 Spark-ignition engines — Essential characteristics "

8.2.1 Description

of engine

Bore:............ P ——m—m—m—m—m—m—m—m— 1zaian)

Stroke @ ... mm

Number of cylinders :

Layout of cylinders

Enginesweptvolump @ ........... .. ... ... ... litres

Compression ratio 3)|:

Cooling system
a) Liquid
Nature of liqu

Circulating py

Drive ratio : .

Thermostat :

mp: yes/no?2

157 o PR I

Radiator : drapving(s) ormake(s) :)>........ ... ... ... ... Typels) tn e

Relief valve : f

Fan: charactd

Fan drive SYS M & . e

DIV TALIO & . oot

FaN COWI 1 o

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

2) Delete where inap|

plicable.

3) Specify the tolerance.

14


https://standardsiso.com/api/?name=196999bff27496800978618158297774

b) Air

I1ISO 1585 : 1992 (E)

DIVE TAHIO &+ v v v e e et e e e e et e e e e e ettt e e e e e e e e

Air ducting (standard ProdUCtioN) T . .. ...ttt

Tem

perature regulating system : yes/no 1)

¢) Tenmpperatures specified by themanufacturer

Liqu{d cooling
Maximum temperature atengineoutlet : ........... ...
Air dooling
Reference point (description) & ..........oiireiiiiiiii
Nlaximum temperature at reference point @ ..o A
Fuelftemperature :min. @ ....... ...t K MBX. & e e e e et e
Lubficant temperature :min. @ ....... ... K MNAX. G N e e e ettt
Pressure ¢harger: with/without1)
Descriptiorfofthesystem :..........coiiiiienennn WD
MaKe & .. e MO Ty t et
Compressqrsystem:make @ ........... ... NN TYPE f et
Charge-air{cooling system:make : .........¢ .o coonnnnnn B Y/ o 1= TSP

Inlet syste

P

Description and diagrams of air inléts'and their accessories (dash-pot, heating device, additional air inlets, etc.) : ..

Air filter :

Inlet silenc

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

8.2.3 Fuel feed system

Fuel feed

By carburettor(s) 1) 1. ... ... i Number . ...

1) Delete where inapplicable.

15
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VentUmS & . ot

Float-chamber level : Curve of fuel delivery plotted against air flow, and settings
S P required to keep to the curve 1)

Massoffloat : ........ . ...oiiiiminiiiinannnn.

Float negdle :

Manual/automatic choke "

CloSUrE BEtHING 2 & . ..ottt et e e T

Presgure:..................... kPa2 . .................... or characteristicidiagram V) :

By fuel injectign !

Makel(s) : .

TYPE(S) 1 .| oo N

Descriptior| (general) :

Calibration|: ...................... kPa2 ...............0.. .. or characteristic diagram ) :

8.2.4 Valve tirrIng
\%

Maximum lift of

Reference and/orfsetting ranges 1) & ... ... o e

8.2.5 Ignition systems
Ignition distributdr
Knock sensor| yes/no1

Strategy: retafd only or@dyance/retard )

Type: .....|

1) Delete where inapplicable.

2) Specify the tolerance.

16
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OPATK-GAD SBHIMG © . ..o\ttt e ettt e et e e e e e e e e e

Ignition coil

Ignition condenser

Make :

Type :
Radio inter

Make :

Type :

8.2.6 ExHaust system

Description

8.2.7 Lubrication system

Descriptior

Positior

of system

OF IUDFICANT FESEIVOIT & - v v ot e e e e et e e e e ST e e e e e et it et

Feed system (circulation by pump, injection into-inlet, mixing with fuel, etc.) : ......... ... ... ... ..ol

Circ

ilating pump 1)

Mix{ure with fuel1)

A

Qil cooler:

Drawin

o= 1 1o T e R R

with/without 1)

8.2.8 Ele

ctrical equipment

Generator/alternator V)

1) Delete where inapplicable.

17
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8.3 Test conditions for measuring engine net power

Type and identification nUMbEr Of ENgINE & . ... ... . e e

Test conditions

Pressures measured at MaximUM POWET & . ...ttt et ettt ettt et e ettt e et e e e et e e e e

Water vapogrpressure—

Exhaust back-pressure : .............. ... ... kPa

Location of pxhaust back-pressure measurement point : . ... e Y

INlEt AEPIrESSION = . ...t e e N .... Pa

Absolute prgssureintheinlet ductwork & . ... ... i i i e AT .... Pa

Temperatures fneasured at maximum power

a) of theinlet air & ... I

b) atthe epgineintercooleroutlet @ ... ... .o . A

c) of the dooling fluid

— attheengine cooling flUId OUtIEt & ... ... . ittt T e et ... KV

— at the reference point in the case of air cooling :

d) of the Idbricating oil :

At MEASUreMIENT POINMT & . . ...ttt ettt et et e et e e e et e e ettt e e et e e et e e e e e

e) of the fuel

— atthe carburettor inlet/fuel injection systeminlet 1) : ... ... .

— inthe fuel flow-measurinG.device : .. ... ... i

Characteristics of the dynamometer

Fuel flow-measuring apparatus : gravimetric/volumetric !

1) Delete where inapplicable.

18
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Fuel

For spark-ignition engines operating on liquid fuel

Y 1 YT Vo IR Y7o Y=
Y oY= o7y o7 o 4 SN
Research Octane Number (RON) & .. ...ttt (in accordance with IS0 5164) 1!
Motor Octane Number (MON) & . ... . ittt e e (in accordance with IS0 5163) !
Percfntage and Type of OXygenates & .. ... - oo oo
DBNGIY © e v ettt e g/cm3 at 288 K (in accérdance with 1SO 3675) V)
Lower calorific value, measured : . ...........oiiuree i kJ/kg (in agcordance with ASTM D 240) 2!
or loyver calorific value, estimated & . ......overen e kJ/kg (in accordance with ASTM D 3338) 2

For spalk-ignition engines operating on gaseous fuel

MaKE & e e
£ o T= T 11031 (Lo . T A N
Y (oY1 T oL (=TT U kPa
UtiliZation pressure & .. ...t T i kPa
Lowercalorificvalue : ... ... .. T e kJ/kg

For conjpression-ignition engines operating on gaseous fuel
Feed systems : gas t........ovuuninnnne e N i
Spegification 0f Gas USEd : . . .. ... . e
Fuelloil/gas Proportion & . ... .. 57 ot e i

Lowpr calorific value & . . o . e kJ/kg

For compression-ignition-engines operating on liquid fuel

MaKE & .. N T
Spedification of fUBl USEd & .. ... ... ..ottt e
Cetane UMD © . ... ... ... ... . @ oirneienssees e {in accordance with 1ISO 5165) !
VISCOSIEY - e v e e e e e et e e e e e e e e e e mmZ/s at 40 °C (in accordance with 1ISO 3104) 1
DENSILY & v ettt e e e e e g/cm3 at 288K (in accordance with 1SO 3675) !
Lower calorific value, Measured & .........oouuuuruemmeeanaiiiiiireeeanaans kdJ/kg (in accordance with ASTM D 240) 2
or lower calorific value, estimated & . .......ourirrr i kJ/kg (in accordance with ASTM D 3338)2

1) ASTM standards also exist.

2) Delete where inapplicable.
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Lubricant

SPECIFICALION & . v vttt ettt et e e e e e e e e

S AE VISCOSITY & . . vttt et ettt et e et et et e e e e e e e e e

8.4 Statement of results as function of engine speed "

Engine speed, min-!

Results

Measured torque,|N-m

Measured power, |kW

Measured fuel flow2), g/s

Measured smoke,|m-1

Barometric pressyre, kPa

Water vapour pregsure, kPa

Inlet air temperatdre, K

Nos 1

Power to be adddd for auxiliaries in excess of table (see 8.1.8 and 8.2.9), kW No! 2
No. 3

Power correction [factor

Corrected fuel floyw2), g/s

Corrected brake gower, kW (with/without3 fan or blower)

Power of fan or Hlower, kW (to be subtracted if fan or blower is ot fitted)

Net power, kW

Net torque, N-m

Specific fuel conqumption, g/(kW.h)4

Smoke correction| factor

Corrected smokef m-1

Cooling liquid terpperature at outlet, K

Lubricating oil tefnperature at measuring point, K

Air temperature qfter pressure-charger, K3

Fuel temperaturelat injection pump inlet, K

Air temperature 4fter charge air cooler, K3

Pressure after pressure-charger, kPa3)

Pressure after charge air cooler, kPa

1) The characteristic curves of the net power and net torque, of the specific fuel consumption and of the exhaust smoke values shall be drawn as
a function of the engine speed.

2) For spark-ignition: engines, the corrected fuel flow is the measured fuel flow multiplied by the power correction factor. The concept of
corrected fuel flow is added only for calculation purposes. For compression-ignition engines, the corrected fuel flow is equal to the measured fuel
flow, except for constant power engines [see 6.3¢)].

3) Delete where inapplicable.

4) Calculated with corrected net power and corrected fuel flow.
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9 Verification of engine performance

9.1 Designation

When the performance (power curves, torque and specific fuel
consumption) of an engine are determined according to this
International Standard, reference shall be made to the method
used by stating ‘‘determined in accordance with ISO 1585".

9.2 Notation

ISO 1585 : 1992 (E)

EXAMPLE

ISO specific fuel consumption: ..... g/(kW-h)at ..... min-1

(in accordance with ISO 1585).

9.3 Tolerances

9.3.1 Declared values

9.3.1.1 Power

9.2.1 Declared net power and corresponding engine
speed (range)

The declargd net power and corresponding engine speed
(range) are [that power and engine speed (range) which the
manufacturér indicates in his sales literature for an engine type.

Qualify declpred “‘net power and engine speed (range)”’ by the
word “ISO’}.

EXAMPLE
ISOnetpower:............... kWat............... min-1
(in accordance with ISO 1585).

9.2.2 Declared net torque and corresponding engine
speed (range)

The declargd net torque and corresponding engine speed
(range) are {hat torque and corresponding engine speed (range)
which the manufacturer indicates in his sales literature for an

engine type

Qualify declpred ‘‘net torque and engine speed \(range)”’ by the
word “1SO’[.

EXAMPLE

ISOnettorque: .............¢( N*mat.............. min-1
(in accordamce with ISO 1585).

9.2.3 Decljared specific fuel consumption and
corresponding engine speed (range)

The declaref ‘specific fuel consumption and the corresponding

9.3.1.1.1 Declared single maximum pow!
speed, n,

Lr engine

At least at one engine speed which-is‘in the range of n, + 2 %,

the corrected power shall be not Tess than (
figure 2) of the declared power: 1)

00 — a) % (see

At no engine speed, shall' the corrected powpr be more than
(100 + a) % (see figure 2) of the declared power. 1).2)

In no case shallythe corrected power differ flom the declared

power at a‘given engine speed by more than

d %.1)

9.3.1.1.2 Declared maximum power engine speed

range, (np1 - npz)

Within the engine speed range (n, + 2 %)
1

the corrected power shall be not less than (

figure 3) of the declared power. 1)

to (np2 - 2 %),
00 — ‘a) % (see

At no engine speed shall the corrected powpr be more than
(100 + a) % (see figure 3) of the declared pgwer. 1.2)

In no case shall the corrected power differ f
power at a given engine speed by more than

9.3.1.2 Torque

9.3.1.2.1 Declared single maximum torq
speed, nr

om the declared
1 %.1

le engine

At least at one speed, which is in the range df n; £ 2 %, the

corrected torque shall be not less than (1
figure 4) of the declared maximum torque. 1)

engine speed (range] are those specific fuel consumption and
corresponding engine speed (range) which the manufacturer
indicates in his sales literature for an engine type.

Qualify declared “specific fuel consumption and engine speed
(range)’’ by the word “ISO".

1) See 9.3.1.4.

PO — b) % (see

At no ue be more than
(100 + b) % (see figure 4) of the declared maximum
torque. 1.3

In no case shall the corrected torque differ from the declared

torque at a given engine speed by more than

d%."

2) Innormal cases near the declared maximum power engine speed, it is recommended that measurements be made in steps no smaller than 3 % of
the declared maximum power engine speed or 3 % of the maximum engine speed, n Py of the power range as appropriate.

3) In normal cases near the declared maximum torque engine speed, it is recommended that measurements be made in steps no smaller than 3 % of
the declared maximum torque engine speed or 3 % of the maximum engine speed, nr,, of the torque range as appropriate.

21


https://standardsiso.com/api/?name=196999bff27496800978618158297774

ISO 1585 : 1992 (E)

Power

(100

LLLL

LLLLLLLLLL L L L L L //l// /f/

Declared power

Corrected power

Engine speed

2%

2%

Np

Figure 2 — Declared single engine speed maximum power graph
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Figure 3 — Declared engine speed range maximum power graph
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