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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.
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INTERNATIONAL STANDARD ISO 2534:2020(E)

Road vehicles — Engine test code — Gross power

1 Scope

This document specifies a method for testing internal combustion engines for propulsion of road
vehicles as defined in ISO 3833. 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 as a function of
enginfe speed.

This document is applicable to gross power assessment.

This document concerns internal combustion engines used for propulsion of passenger cafifs, trucks and
other{motor vehicles, excluding motorcycles, mopeds and agricultural tracter$normally ftravelling on
roadg, and included in one of the following categories:

— reciprocating internal combustion engines (spark-ignition or compreéssion-ignition) hut excluding
free piston engines;

—

btary piston engines.

Thesg engines can be naturally aspirated or pressure charged, either using a mechanical supercharger
or tubocharger.

Thisljllocument is primarily intended for the communication between the engine manufacfurer and the
manulfacturer of the vehicle. If used for advertising,purposes, the ratings will clearly state that they are
gross|power in accordance with 9.2.

2 Normative references

The fpllowing documents are referred to in the text in such a way that some or all of their content
constjtutes requirements of thissdocument. For dated references, only the edition cited applies. For
undated references, the latestedition of the referenced document (including any amendmgnts) applies.

ISO 2f10-1, Reciprocating internal combustion engines — Vocabulary — Part 1: Terms for ¢ngine design
and operation

[SO 7876-1, Fuel injection equipment — Vocabulary — Part 1: Fuel injection pumps

ISO 7967-1, Reciprocating internal combustion engines — Vocabulary of components and syst¢ms — Part 1:
Structure and.external covers

ISO 796722, Reciprocating internal combustion engines — Vocabulary of components and systéms — Part 2:
Main running gear

[SO 7967-3, Reciprocating internal combustion engines — Vocabulary of components and systems — Part 3:
Valves, camshaft drives and actuating mechanisms

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

IS0 7967-5, Reciprocating internal combustion engines — Vocabulary of components and systems — Part 5:
Cooling systems

ISO 7967-8, Reciprocating internal combustion engines — Vocabulary of components and systems — Part 8:
Starting systems

© IS0 2020 - All rights reserved 1
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ISO 11614, Reciprocating internal combustion compression-ignition engines — Apparatus for measurement
of the opacity and for determination of the light absorption coefficient of exhaust gas

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 2710-1, ISO 7876-1, IS0 7967-1,
ISO 7967-2, IS0 7967-3, ISO 7967-4, 1SO 7967-5 and I1SO 7967-8 and the following definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at http://www.iso.org/obp

— IEC Electfropedia: available at http://www.electropedia.org/

31

gross powel
power obtained on a test bed at the end of the crankshaft or its equivalent at the corrésponding engine
speed with the equipment and auxiliaries listed in Table 1

Note 1 to entfy: If the power measurement can only be carried out with a mounted\géarbox, the losses|in the
gearbox shoulld be added to the measured power to give the engine power.

3.2
standard prjoduction equipment
any equipment provided by the manufacturer for a particular engine application

4 Accuracy of measuring equipment and instruments

4.1 Torque

The dynamometer torque-measuring system shall have an accuracy within #1 % in the range off scale
values requifed for the test.

4.2 Enginp speed (rotational frequiency)

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

4.3 Fuel flow

The fuel flowf measuring.system shall have an accuracy of +1 %.

4.4 Fuel temperature

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

4.5 Air temperature

The air temperature measuring system shall have an accuracy of +1 K.

4.6 Barometric pressure
The barometric pressure measuring system shall have an accuracy of £100 Pa.

NOTE 1Pa=1N/m2.

2 © IS0 2020 - All rights reserved
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4.7 Back pressure in exhaust system

ISO 2534:2020(E)

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 footnote b of Table 1.

4.8 Depression in inlet system

The system used to measure the depression in the inlet system shall have an accuracy of +50 Pa. The
measurement shall be made subject to footnote a of Table 1.

4.9 Absolute pressure in inlet duct

The s
the m

ystem used to measure the absolute pressure in the inlet duct shall have an accura
easured pressure.

Table 1 — Installation of equipment and auxiliaries duringtest

'y of £2 % of

No. Equipment and auxiliaries Fitted for gross power test
1 |/Inlet system
Inlet manifold Yes,/standard production ¢quipment
Crankcase emission control system Optional
Control devices for dual induction inlet manifold system Yes, standard production ¢quipment
Air flow meter Yes, standard production ¢quipment
Air inlet ductwork?
Air filtera Optional
Inlet silencer?
Speed-limiting device? No
2 ||Induction heating device of inlet manifold Yes, standard production ¢quipment
If possible, to be set in the[most favour-
able position
3 ||Exhaust system
Exhaust purifier (s)P 7
Exhaust manifold i Yes, standard production ¢quipment
Pressure-chargingdevices -
Connectingpipes¢ ]
Silencerb i t(?ptional, may use minimym loss
ench system
Tail pipe? -
Exhaust braked No
4 || Fael supply pumpe® Yes, standard production ¢quipment
5 |Carburation equipment
Carburettor
Electronic control system, air-flow meter, etc. (if fitted)
Equipment for gaseous fuel engines Yes, standard production equipment
Pressure reducer
Evaporator
Mixer
6 |Fuel injection equipment [spark-ignition and compression
ignition (diesel)]
Prefilter Optional

© IS0 2020 - All rights reserved
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Table 1 (continued)

No.

Equipment and auxiliaries

Fitted for gross power test

Filter

Pump -
High-pressure pipe

Injector

Air inlet valve (if fitted)f

Electronic control system, etc. (if fitted)

Governor/control system: automatic full-load stop for

Optional

Yes, standard production equipment

the coptrol depending on atmospheric conditions

Liquid|cooling equipment
Radigtor
Fans }
Fan cpowl

Watef pump

Thermostat or thermal management system!

No

Yes, standard production equipmgnt
Optional

Air cogling
Cowl
Fan dr blowers

Temperature regulating device

No

Electrifal or electronic equipment
Genefator/alternator
Spark distribution system
Coil(g)
Wiring

Spark plugs

Electfonic control system including knock sensor/spark
retard system™

Yes, standard production equipmgnt

10

Pressulre-charging equipment.(if fitted)

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

Boost control®
Charge-air-coolershk

Coolgnt pump or fan (engine driven)

Yes, standard production equipmgnt

Cooldntflow control devices (if fifh:r])

11

Aucxiliary test bed fan

Yes, if necessary

12

Anti-pollution devices!

Yes, standard production equipment

© IS0 2020 - All rights reserved
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Table 1 (continued)

No. Equipment and auxiliaries | Fitted for gross power test

a Except when 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 inlet depression does not differ by
more than 100 Pa from the limit specified by the manufacturer for a clean air filter.

b For the case of an exhaust filter, the restriction shall represent the clean state.

¢ Except when 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 system does not differ by more than 1 000 Pa from that specified by the manufacturer. However, a
minimum loss system may be used.

d If aln exhaust brake is incorporated in the engine, the throttle valve shall be fixed fully open.

¢ Th¢ fuel feed pressure may be adjusted, if necessary, to reproduce the inlet pump pressure-conditions consist-
ent wjith the particular engine application (particularly where a "fuel return” system, e.g. to‘tank or filter, is used).

f Thq air inlet valve is the control valve for the pneumatic governor of the injection piump. The governor of the
fuel injection equipment may contain other devices which may affect the amount of fuel injected.

g WHen the cooling fan or blower is a fixed type, that is neither disconnectablener progressive, apd is fitted
for thee test, then the power absorbed shall be added to the test results. Thedanor blower power shall be deter-
mined at the speeds corresponding to the engine speeds used for the measturement of engine power either by
calculation from standard characteristics or by practical tests.

h Where a separate disconnectable or progressive fan or blower, the tést shall be made with the disconnecta-
ble fajn or blower disconnected or with the progressive fan running at the maximum slip.

I Thg thermostat may be fixed in the fully open position. Forthe case of an active thermal manag¢ment sys-
tem, ¢ontrol settings shall be representative of full load ope€ration.

] Mirjfimum power of the generator/alternator: the power of the generator/alternator shall be limited to that
necegsary for the operation of accessories which are«indispensable for engine operation. If the connection of a
battefy if necessary, a fully charged battery in good order shall be used.

k' Charge-air-cooled engines shall be tested cgmplete with charge-air-cooling whether liquid or air-cooled

but if[the engine manufacturer prefers, a tést.bed system may replace the air-cooled cooler. In eithler case the
measpirement of power at each speed shallbe made with the pressure drop and temperature drop|of the engine
air adross the charge air cooler in the tést bed the same as those specified by the manufacturer for the system
on th¢ complete vehicle.

If a tgst bed system is used on d cgmpression-ignition engine without a wastegate, or with the waqtegate not
operdting the correction factor given in 6.3.2.1 b) is to be used. If a wastegate is both fitted and oplerating, then
the correction factor in 6.8.2:1 a) is to be used.

' Thqy may include forgxample EGR system, catalytic converter, particulate filter, thermal reactof, secondary
air supply system and\fuel evaporating protecting system.

m The spark adwance shall be representative of in-use conditions established with the minimum ¢ctane fuel
recomhmended\by the manufacturer.

1 For engines equipped with variable boost as a function of charge or inlet air temperature, octare rating and/
or enginespeed, the boost pressure shall be representative of in-vehicle conditions established wi|th the mini-
mum OCtane fuet as TeCOMIMended by tie manufacturer:

5 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 position as in the
intended application.

© IS0 2020 - All rights reserved 5
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5.1.2 Auxiliaries to be removed

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

— air compressor for brakes;
— power-steering pump;
— suspension compressor;

— air-conditioning system compressor.

Where accespories cannot be removed, the power absorbed by them in the unloaded condition i

determined and added to the measured engine power.

5.1.3 Comlpression-ignition engine starting auxiliaries

For auxiliari¢s used to start compression-ignition engines, the two following casesshall be consid

a) electricdl starting: the generator/alternator is fitted and supplies, where'nécessary, electric

the accegsories indispensable to the operation of the engine;

b) startingfother than electrical: if there are any electrically operatedaccessories indispensable
operation of the engine, the generator/alternator is fitted to supply these accessories; otherw

is removied.

In either casg, the system for producing and accumulating £hie energy necessary for starting is

and operateq in the unloaded condition.

5.2 Setting conditions

The setting donditions for the test for determination of gross power are indicated in Table 2.

Table 2 — Setting conditions

ay be

ered:

ity to

to the
ise, it

fitted

Setting pf fuel delivery system

Setting pf injection pump delivery-system

Ignition|or injection timing(timing curve)

Governgr setting

Anti-pollution devices

DU D | W[

Boost cgntrol

In accordance with the manufacturer's production
specifications and used without further alteration
for the particular application

5.3 Test cpaditions

5.3.1 The gross 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.

Engines shall have been run-in, started and warmed up in accordance with the manufacturer's
recommendations. Combustion chambers may contain deposits, but in limited quantity. Test conditions
such as inlet air temperature shall be selected as near to reference conditions (see 6.2) as possible in

order to minimise the correction factor.
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5.3.3 The temperature of the inlet air to the engine (ambient air), shall be measured within 0,15 m
upstream of the air inlet equipment used.

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

5.3.4 The inlet depression shall be measured downstream of the entry ducts, air filter, inlet silencer,
speed-limiting device (if they are fitted) or their equivalents.

5.3.5 The absolute pressure at the entry to the engine, downstream of the compressor and heat
exchanger, if they are fitted, shall be measured in the inlet manifold and at any other pointwlere pressure
has tq be measured to calculate correction factors.

5.3.6] The exhaust back pressure shall be measured at a point at least three pip€ diameters from the
outlet flange(s) of the exhaust manifold(s) and downstream of the turbocharge¥(s), if fitted] The location
shall be specified.

5.3.7| No data shall be taken until torque, speed and temperature have been maintained [substantially
constpant for at least 1 min.

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

5.3.9| Observed brake load, fuel flow and inlet "air temperature data shall be taken virtually
simulfaneously and shall, in each case, be the average of two stabilized consecutive readipgs which do
not vgry more than 2 % for the brake load and fuél'*consumption. The second reading shall bg determined
withgut any adjustment of the engine, approximately 1 min after the first.

5.3.10 The coolant temperature at~the engine outlet shall be kept within 5 K df the upper
thermostatically controlled temperature specified by the manufacturer. If no temperaturg is specified,
the temperature shall be 353 K +5K.

For afr-cooled engines, the témperature at a point indicated by the manufacturer shall b¢ kept within
_28 K| of the maximum value specified by the manufacturer in the reference conditions.

5.3.11 Fuel temperature shall be as follows:

a) for spark-ignition engines, the fuel temperature shall be measured as near as possible to the inlet
of the carburettor or assembly of fuel injectors. Fuel temperature shall be maintained within +5 K
of the temperature specified by the manufacturer. However, the minimum test fuel temperature
allowed shall be the ambient air temperature. If the test fuel temperature is not specified by the
nramnufacturer, itsiattbe 298 K=+=51K

b) for compression-ignition engines, the fuel temperature shall be measured at the inlet to the fuel-
injection pump. At the manufacturer's request the fuel temperature measurement can be made
at another point in the pump representative of the engine operating condition. Fuel temperature
shall be maintained within +3 K of the temperature specified by the manufacturer. In all cases, the
minimum allowable fuel temperature at the pump entrance is 303 K. If the test fuel temperature is
not specified by the manufacturer, it shall be 313 K + 3 K.

5.3.12 The lubricant temperature shall be measured at the oil gallery inlet or the cooler outlet if fitted,
unless some other measuring location is specified by the manufacturer. The temperature shall be
maintained within the limits specified by the manufacturer.

© IS0 2020 - All rights reserved 7
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5.3.13 An auxiliary regulation system may be used if necessary to maintain temperature within limits

specified in 5.3.10, 5.3.11 and 5.3.12.

5.3.14 It is recommended that a reference fuel is used; for example, a non-exhaustive list of such fuel
includes the following:

— CECRF-01-A-80;

— CECRF-08-A-85;

— CEC RF-03-A-84;

NOTE 1
Engines R

— -JISK 22
— -JISK 22
NOTE 2
— 40 CFR
— 40 CFR
NOTE 3

A commercigd
does not con

5.4 Test procedure

Measuremen
completely b
range of speg

5.5 Data to be recorded

Data to be re

6 Power

6.1 Defini
This is the f:

Coordinating European Council for the Development of Performance Tests for Lubrican
uels.

02;

04;
Japan Industrial Standards.

Part 86.113-04 or the latest edition for spark-ignition engines;

Part 86.1313-04 or the latest edition for compression-ignition engines.
Title 40, Code of Federal Regulations, USA.

lly available fuel may be used, providing its charagteristics are specified in 8.3 and 1
fain any supplementary smoke-suppressant or.additive.

ts shall be taken at a sufficient number of engine speeds to define the power
etween the lowest and the highest\engine speeds recommended by the manufacturer
ds shall include the revolution.spéed at which the engine produces its maximum poy

corded shall be thoseé.indicated in Clause 8.

correctiomfactors

tion effactor a for power correction

ts and

hat is

curve
. This
Ver.

ver at

the referenc

ictor*by which the observed power shall be multiplied to determine the engine poy

h Sfvancrbhnyios ~ap dibi e cneifind 100 29 Tho cosepnndnd navarnge (14 axrar ot waf

X B
CatU S pPIICTIC CoOTTOTO oS Sp ettt T Oz T oo COTrTCCTCOpoOwWeT (Lt pOwWwlT ac rC1c

conditions), P, is given in Formula (1):

P

ref =

where

aPy

rence

M

a isthe correction factor (a, being the correction factor for spark-ignition engines and a, the

corr

Py isth

ection factor for compression-ignition engines);

e measured (observed) power.
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6.2.1
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Atmospheric conditions

Reference atmospheric conditions

For the purposes of determining the power and fuel consumption of engines, the reference atmospheric
conditions given in 6.2.1.1 and 6.2.1.2 shall be used.

6.2.1.

The reference temperature, T,

1 Temperature

is 298 K (25 °C).

ref’

6.2.1
Ther

NOTE

6.2.2
The t

6.2.2

For spark-ignition engines:

288 K
For cq

283 K

6.2.2

For all engines:

80 kP

6.3

The t
contr

Wher
parar
devic

2 Dry pressure
pference dry barometric pressure, py ¢ is 99 kPa.

The dry barometric pressure is based on a total pressure of 100 kPa and ayapour press

Test atmospheric conditions

est atmospheric conditions shall be within the values given in 62.2.1 and 6.2.2.2 dur

1 Temperature, T

<T<308K
mpression-ignition engines:

<T<313K

2 Dry pressure, p,

a< py <110 kPa

Determination.of power correction factors

est may be_earried out in air-conditioned test rooms where the atmospheric ca
plled in order*to maintain the correction factor as close to 1 as possible.

e an influencing parameter is controlled by an automatic device, no power corred
neter ‘shall be applied, provided that the relevant parameter is within the relevant
e (Fhis applies in particular to:

a) automatic air temperature controls where the device is still operating at 298 K;

ure of 1 kPa.

ng the test.

nditions are

tion for that
range of the

b) automatic boost control, independent of atmospheric pressure, when the atmospheric pressure is
such that the boost control is working;

c) automatic 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 298 K
(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.
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6.3.1 Naturally aspirated and pressure-charged spark-ignition engines — Factor «a,

The correction factor, a,, for spark-ignition engines shall be calculated following Formula (2):

%
Pq

o

where

T isth

py isth
watg

Formula (2)

system is de
other engine

Formula (2)
093<a,

T
298

e

e absolute temperature, in kelvins, at the engine air inlet;

(2)

e dry atmospheric pressure, in Kilopascals, 1.e. the total barometric pressure minus.t
I vapor pressure.

applies to carburettor-equipped engines and to other engines where the ‘manage
signed to maintain a relatively constant fuel/air ratio as ambient condjtions chang
types see 6.3.3.

bnly applies if:
<1,07

Pment
e. For

If these limits are exceeded, the corrected value obtained shall bé given and the test condjitions

(temperatur

6.3.2 Compression-ignition engines — Factor a,

The power d
obtained by

where

fa isth|

fm isth
6.3.2.1 At

The atmosp
and humidit

a)

e and pressure) precisely stated in the test report.

orrection factor, a,, for compression-ignitién engines at constant fuel delivery setf

hpplying Formula (3):
fm

atmospheric factor (see6.3.2.1);

[

characteristic parameter for each type of engine and adjustment (see 6.3.2.2).

ospheric factor, f,

ric facte¥/f,, which indicates the effect of environmental conditions (pressure, temper
) on the air drawn in by the engine shall be calculated with Formulae (4), (5) or (6):

with wastegates operating:

ing is

(3)

ature

gines

NOTE For engine speeds when the wastegate of a turbocharged engine is not operating, Formulae (5) or
(6) is used, depending on the type of charge air cooling, if any.
0,7
99 T Y
A el v (4)
pg N\ 298
b) turbocharged engines without charge air cooling or with charge cooling by air/air cooler:
0,7 12
99 T Y’
f,=| — S (5
Pq 298
10 © IS0 2020 - All rights reserved
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c) turbocharged engines with charge air cooling by engine coolant:

0,7 07
99 T Y
fo=|— — (6)
P4 298
where T and p, are as defined in 6.3.1.

6.3.2.2 Engine factor, f,,

Within the limits established for a, in 6.3.2, the engine factor, f, is a function of the corrected fuel
delivery parameter, g, and is calculated following Formulae (7) to (9):

fn =0,036q9.-1,14 (7)
whereg
af=" 8)

in whiich q is the fuel delivery parameter, in milligrams per cycle perlitre of engine swept volume [mg/
(I-cydle)]:

(Z)x[fuel flow (g/s)]
aF , ) 9
[displacement (1)]x [englne speed(mln )]
where
Z| equals 120 000 for 4-stroke cycle enginés and Z = 60 000 for 2-stroke cycle engings;

r| isthe 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 g¢ngines).

The fprmula for the engine factoryf,,; [Formula (7)] is only valid for a 37,2 mg/(l-cycle) g q. < 65 mg/
(I-cycfe). For values less than 3%2*mg/(l-cycle), a constant value of f,, equal to 0,2 shall pe taken; for
valuep greater than 65 mg/(lcyele), a constant value of f, equal to 1,2 shall be taken (see Figure 1).

fm
1,2

0,2 |

| | | | | | |
20 30 37,240 50 60 70 Ge

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

6.3.2.3 Limitation in use of correction formula

This correction formula only applies if:
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If these limits are exceeded, the corrected value obtained shall be given, and the test conditions
(temperature and pressure) precisely stated in the test report.

6.3.3 Turbocharged engine with a system compensating the ambient conditions

When a turbocharged engine is fitted with a system which allows compensating the ambient conditions

temperature

and altitude the correction factor a, or a. shall be set to the value of “1".

6.3.4 Other types of engine

For engines

air density does not vary by more than +2 % from the density at the reference conditiongs (298

99 kPa). Whe
conditions sk

7 Measu
engines

The smoke ¥
installation,

7.1 Corre

This is the f4
meters to the
of smoke at t

Sr :ocsS
where

a, isth

S isth

7.2 Deter

The correcti
obtained fro

o =1-5

n the ambient air density is beyond these limits, no correction shall be applied, but th
jall be stated in the test report.

rement of and correction for smoke value for compression-ignition

alue shall be measured and recorded at every test point~Fhe opacimeter used, a
chall meet the requirements of ISO 11614.

ction factor for light absorption coefficient of smoke

ctor by which the light absorption coefficient'of'smoke, S,,
e power minus one, shall be multiplied to determine the engine light absorption coeff
he reference atmospheric conditions specified in 6.2.1 [see Formula (10)]:

correction factor (see 7.2},

[

mination of correction factor for light absorption coefficient of smoke

on factor @, for compression-ignition engines under a constant fuel delivery sett]
m Formuta (11):

hot covered by 6.3.1 and 6.3.2, a correction factor of 1 shall be applied when the anllbient

K and
e test

nd its

expressed in absolute units of

icient

(10)

measured light absorption coefficient of smoke, in reciprocal metres (observed smagke).

ing is

(11)

fa _1)

where f, is the atmospheric factor (see 6.3.2.1).

7.3 Limits of application

This correction factor only applies when, for approval purposes:

092 <f,

283K=sT

<1,08
<313K

80 kPa < p, <110 kPa

12
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8 Testreport

(State "none" where inapplicable or delete.)

8.1 Compression-ignition engines — Essential characteristics

In the case of non-conventional engines and systems, particulars equivalent to those referred to in this
document shall be supplied by the manufacturer.

8.1.1 Description of engine

a) nfake

b) type

c) cycle (four-stroke/two-stroke) (delete where inapplicable)
d) bjpre (expressed in mm)

e) stroke (expressed in mm)

f) number of cylinders

g) l13yout of cylinders

h) firing order
i) ephgines swept volume (expressed in 1)

j) cpmpression ratio (specify tolerance)

8.1.2| Cooling system

a) liquid

il nature of liquid

iil circulating pumps (yes/no) (delete where inapplicable)
1. characteristics or make(s)

2. type(s)

3. driveratio

iif. thermostat setting

iv. “radiator

1. drawing(s) or make(s)
2. type(s)
v. relief valve
vi. fan
1. characteristics or make(s)
2. type(s)

3. fandrive system

© IS0 2020 - All rights reserved 13
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4,

drive ratio

vii. fan cowl

b) air
i. blower
1. characteristics or make(s)
2. type(s)
3. drive ratia
ii. air ducting (standard production)
iii. temperature regulation system (yes/no) (delete where inapplicable)
1. prief description
8.1.3 Temperatures specified by the manufacturer
a) liquid copling
i.  maxfimum temperature at outlet (expressed in K)
b) air coolihg
i. refefence point (description)
ii. maxfimum temperature at reference point (expréssed in K)
c) maximum exhaust temperature (expressed in K}
d) fuel temperature
i. minimum (expressed in K)
ii. maxfimum (expressed in K)
e) lubricanf temperature
i. minimum (expressedin K)
ii. maxfimum (expressed in K)
8.1.4 Pressurecharger (with/without) (delete where inapplicable)
a) descriptjoriof the system
i. make
ii. type
b) compressor system
i. make
ii. type
c) charge-air-cooling system
i. make
ii. type
14 © IS0 2020 - All rights reserved
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8.1.5 Inlet system

a) description and diagrams of air inlets and their accessories (heating device, inlet silencer, etc.)
b) inlet manifold
i. description
c) air filter
i. make
ii,—type
d) inpletsilencer
il make
iif type
8.1.6| Additional smoke control devices (if any, and if not covered-by’another heading)

Descifiption and diagrams

8.1.7| Fuel feed system

a)

b)

d)

fliel feed

p— e

feed pump

1. pressure (expressed in kPa, specify tolerance) or characteristic diagram (
inapplicable)

p— e

i injection system

pump
i.f] make(s)
iif type(s)

il. delivery at fullinjection (expressed in mm3 per stroke, specify tolerance)

—

where inapplicable)

—

J. quote the method used: on engine/on pump bench (delete where inapplicable)

imjeetion advance (Qpprifv fnlpr;mrp)

Helete where

1. at pump speed of (expressed in min-1, specify tolerance) or characteristic diagram (delete

i. injection advance curve

ii. timing

injection piping

i. length (expressed in mm)

ii. internal diameter (expressed in mm)
injector(s)

i. make(s)

© IS0 2020 - All rights reserved
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ii. type(s)

iii. opening pressure (expressed in kPa, specify tolerance) or characteristic diagram (delete where
inapplicable)

f) governor
i. make(s)
ii. type(s)

iii. speed at which cut-off starts under full load (expressed in min-1)

iv. maxlimum no-load speed (expressed in min-1)
v. idlirjg speed (expressed in min-1)
g) cold-start system
i.  make(s)
ii. typdg(s)
iii. desdription
8.1.8 Valve timing
a) maximufn lift of valves and angles of opening and closing ir‘relation to dead centres

b) referencp and/or setting ranges (delete where inapplicable)

8.1.9 Exhgust system
a) descriptjon of exhaust manifold

b) descriptjon of other parts of the exhaust equipment if the test is made with the complete exhaust
equipmgnt provided by the manufacturer, or indication of the maximum back pressure at maxjmum
power specified by the manufacturer. A minimum loss lab system may be used.

8.1.10 Lubrication system
a) descriptjon of system
i.  posifion of lubricant reservoir

ii. feed|system(circulation by pump, injection inlet mixing with fuel, etc.)

iii. circfilating pump (yes/no)

1. make
2. type
iv. mixture with fuel
1. percentage
v. oil cooler (with/without) (delete where inapplicable)

1. drawing(s) or make(s)

2. type(s)
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8.1.11 Electrical equipment
Generator/alternator (delete where inapplicable)
a) characteristics or make(s)

b) type(s)

8.1.12 Other engine-driven equipment

List and brief description if necessary

8.2 |Spark-ignition engines — Essential characteristics

In thq case of non-conventional engines and systems, particulars equivalent to those referfred to in this
docuinent shall be supplied by the manufacturer.

8.2.1| Description of engine

a) npake

b) type

c) cycle (four-stroke/two-stroke) (delete where inapplicable)
d) bjpre (expressed in mm)

e) stroke (expressed in mm)

f) number of cylinders

g) l3yout of cylinders

h) firing order
i)

j) cpmpression ratio (specify tolerance)

¢}

hgine swept volume (expressed in 1)

8.2.2| Cooling system
a) liquid

.

naturé of liquid

iif eirculating pumps (yes/no) (delete where inapplicable)

1 charactarictice Ny mialralc)
e oo Ceer ot Okt oy

2. type(s)
3. drive ratio
iii. thermostat setting
iv. radiator
1. drawing(s) or make(s)
2. type(s)

v. relief valve pressure setting
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vi. fan (yes/no)

1.
2.
3.
4,

characteristics or make(s)
type(s)
fan drive system

drive ratio

vii. fan cowl

b) air

i. blower (yes/no)

1.
2.

ii. driv

characteristics or make(s)

Lype(s)

b ratio

iii. air ducting (standard production)

iv. temperature regulating system (yes/no) (delete where inapplicable)

v. brie

8.2.3 Tem

Fdescription

perature specified by the manufacturer

a) liquid copling

i.  maximum temperature at outlet (expressed'in K)

b) air cooli

i. refe

18

‘ence point (description)

ii. maxfimum temperature at reference point (expressed in K)

c) fueltem

i.  min

berature

mum (expressedin K)

ii. maxfimum (expressed in K)

d) lubrican

i.  min

[ temperature

murh (expressed in K)

ii. maximum (expressed in K)

8.2.4 Pressure charger (with/without) (delete where inapplicable)

a) descript

ion of the system

i. make

ii. type

b) compressor system

i. make

18
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ii. type
charge-air-cooling system:
i. make

ii. type

8.2.5 Inlet system

a)

b)

d)

8.2.6| Additional anti-pollution devices (if any;,and if not covered by another headinlg)

Descifiption and diagrams

8.2.7| Fuel feed system
Fuel feed

a)

description and diagrams of air inlets and their accessories (dash-pot, heating device, additional air
inlets, etc.)

i]lllet manifold

—

description
ajr filter

i.f] make

iij type

imlet silencer

i.] make

iif type

bl carburettor(s) (deletefwhere inapplicable)
il number(s)

iil make

iif. type

i. adjustments

1./ jets

2. venturis
Curve of fuel delivery plotted

s or N against air flow and settings
required to keep to the curve

3. float-chamber level

4. mass of float

5. float needle _ L
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v. manual/automatic choke (delete where inapplicable)
1. closure setting (specify tolerance)
vi. feed pump

i. pressure (expressed in kPa, specify tolerance) or characteristic diagram (delete where
inapplicable)

b) by fuel injection (delete where inapplicable)

i. makpe(s)
ii. typq(s)
iii. desdription (general)

iv. caliration (expressed in kPa, specify tolerance) or characteristic diagram (delete yhere
inapjplicable)

8.2.8 Valve timing
a) maximufn lift of valves and angles of opening and closing in relatign to dead centres:

b) referencp and/or setting ranges

8.2.9 Ignition system
a) ignition fistributor
i. knogk sensor (yes/no) (delete where inapplicable)
Ktrategy (retard only or advancé/vétard) (delete where inapplicable)

make

Lype

1
2
3
4. Jignition advance curve (specify tolerance)
5. [gnition timing (specify tolerance)

6

contact-point gap (specify tolerance)

7. dwellzangle (expressed in degrees) (delete where inapplicable)

b) spark plugs

\=4

i. make

ii. type

iii. spark-gap setting
c) ignition coil

i. make
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ii. type
d) ignition condenser
i. make
ii. type
e) radio interference suppression equipment
i. make
ii__type
8.2.10 Exhaust system
Descifiption and diagrams (or minimum loss lab system) (delete where inapplicablé).
8.2.11 Lubrication system
a) description of system
b) ppsition of lubricant reservoir
c) feed system (circulation by pump, injection into inlet, mixing with fuel, etc.)
d) clrculation pump (yes/no) (delete where inapplicable)
il make
iif type
e) mixture with fuel
i.] percentage
f)  ofl cooler (with/without) (delete where inapplicable)
i.f] drawing(s) or make(§)
iif type(s)
8.2.12 Electricalequipment
a) generatorfalternator (delete where inapplicable)
i.l] eharacteristics or make(s)

ISO 2534:2020(E)

iit

Fazmalo)
LY PS)

8.2.13 Other auxiliaries fitted to engine

List and brief description if necessary

8.3 Test conditions for measuring engine gross power

a)

trade-name or make of the engine

b) type and identification number of engine

© IS0 2020 - All rights reserved
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<)

d)

f)

22

test conditions

i. pressure measured at maximum power

total barometric pressure (expressed in kPa)
water vapour pressure (expressed in kPa)
exhaust back-pressure (expressed in kPa)

location of exhaust back-pressure measurement point

inlet depression (expressed in Pa)

nbsolute pressure in the inlet ductwork (expressed in Pa)

peratures measured at maximum power

inlet air (expressed in K)

engine intercooler outlet (expressed in K)

cooling fluid at the engine cooling fluid outlet (expressed in K)

cooling fluid at the reference point in the case of air cooling fexpressed in K)
Jubricating oil (expressed in K)

Jocation of lubrication oil measurement point

fuel at the carburettor inlet/fuel injection system inlet (expressed in K) (delete Y
inapplicable)

fuel in the fuel flow-measuring device (expressed in K)
ristics of the dynamometer
e

el

1.
2.
3.
4.
5.
6.
1. temj
1.
2.
3.
4,
5.
6.
7.
8.
charactg
i. mak
ii. mod
iii. type
iv. rati

g

charactdristics of théopacimeter

where

i. ma
ii. model
iii. type

fuel flow-measuring apparatus (gravimetric/volumetric) (delete where inapplicable)

i. fuel

for spark-ignition engines operating on liquid fuel

1. make and type

2. specification

3.

Research Octane Number (RON) (according to ISO 5164)

NOTE1 ASTM standard also exists.

4,

Motor Octane Number (MON) (according to ISO 5163)
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NOTE 2  ASTM standard also exists.

5. percentage and type of oxygenates

6. density (expressed in g/cm3 at 288 K) (according to ISO 3675)
NOTE 3  ASTM standard also exists.

7. lower calorific value measured (expressed in kJ/kg) (according to ASTM D 240) (delete
where inapplicable)

8. or lower calorific value, estimated (expressed in kJ/kg) (according to ATM D3338) (delete

uuuuuuuu

9. fuel temperature (expressed in K)

iil fuel for spark-ignition engines operating on gaseous fuel

1. make

2. specification

3. storage pressure (expressed in kPa)

4. utilization pressure (expressed in kPa)

5. lower calorific value (expressed in k] /kg)

iii. fuel for compression-ignition engines operatingon gaseous fuel
1. gas feed systems

2. specification of gas used

3. fuel oil/gas proportion

4. lower calorific value (expressed in kJ/kg)

i. fuel for compression-ighition engines operating on liquid fuel
1. make

2. specification of fuel used

3. cetanie'number (according to ISO 5165)

NOTE4,/ ASTM standard also exists.

4, ' viscosity (expressed in mmZ2/s at 40 °C) (according to ISO 3104)

NOTES  ASTM standard also exists.
5. density (expressed in g/cm3 at 288 K) (according to I1SO 3675)
NOTE 6  ASTM standard also exists.

6. lower calorific value, measured (expressed in kJ/kg) (in accordance with ASTM D 240)
(delete where inapplicable)

7. orlower calorific value, estimated (expressed in k]/kg) (in accordance with ASTM D 3338)
(delete where inapplicable)

g) lubricant

i. make
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il.

iii.

specification

SAE viscosity

8.4 Statement of results as function of engine speed

The statement of results as function of engine speed is indicated in Table 3. The characteristic curves
of the gross power and gross torque, of the specific gross fuel consumption and of the exhaust smoke

values shall be drawn as a function of the engine speed.

Table 3 — Statement of results as function of engine speed

Characteristics

Results

Engine
speed

(mirj-1)

Measured torjque, N-m

Measured poer, kW

Measured fueg

1 flow?, g/s

Measured smloke, m-1

Barometric pyessure, kPa

Water vapout

pressure, kPa

Inlet depress

on, Pa

Exhaust back

pressure, kPa

Inlet air temp

erature, K

Power to be 4
auxiliaries in

(see 8.1.12 an

dded for

d 8.2.13), kW

excess of Table 1

No. 1

No. 2

No. 3

Power corredtion factor

Corrected fug

1 flow?, g/s

Corrected br

ke power, kKW (with/witheut? fan or blower)

Corrected br

ke torque, Nm (with/without? fan or blower)

Power of fan

br blower, kW (to be.added if fan or blower is fitted)

Gross power,

kW

Gross torque

N-m

Specific grosg

fuel consumption¢, g/(kW-h)

Smoke correq

tion, factor

Corrected sm

oke, m~1

Cooling liquid

temperature at outlet, K

Lubricating oil temperature at measuring point, K

Air temperature after pressure-charger, Kb

Fuel temperature at injection pump inlet, K

Air temperature after charge air cooler, Kb

Pressure after pressure charged, kPa

Pressure after charge air cooler, kPa

b Delete where inapplicable.

¢ Calculated with corrected gross power and corrected fuel flow (see 9.3.4).

a2 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 c)].
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