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Road vehicles — Engine test code — Gross power

1 Scope

This Intern
vehicles ag
presenting

This Intern

This Intern
other moto
included in

0 reciprg

enging
O rotary

These eng
turbocharg

This Intern

[tional Standard is applicable to gross power assessment.

ational Standard specifies a method for testing internal combustion engines for.propt
defined in ISO 3833. It applicable to the evaluation of their performance with, a<view, ir
curves of power and specific fuel consumption at full load as a function of engine-speed.

tional Standard concerns internal combustion engines used for propulsion of passenger cg
I vehicles, excluding motorcycles, mopeds and agricultural tractors normally travelling g
one of the following categories:

cating internal combustion engines (spark-ignition or .compression-ignition) but excludin
S,

histon engines.

ines may be naturally aspirated or pressure-charged, either using a mechanical su
br,

htional Standard is primarily intendedfor the communication between the engine manufa

Ision of road
particular, to

rs, trucks and
n roads, and

g free piston

bercharger or

cturer and the

manufactufier of the vehicle. If used for advertising purposes, the ratings must clearly state that they are gross

power in ag

2 Normative references

The follow

cordance with 9.2.

Internation

revision, ahd parties to-ragreements based on the International Standard are encouraged to in
possibility of applying the most recent editions of the standards indicated below. Members of IEC and
registers of| currently valid International Standards.

ISO 2710-1:*2Y), Reciprocating internal combustion engines — Vocabulary — Part 1: Terms for engi

ng standards contain provisions which, through reference in this text, constitute prov
| Standard. At the time of the publication, the editions indicated were valid. All standards

isions of this
are subject to
vestigate the
ISO maintain

he design and

operation.

ISO 3104:1994, Petroleum products — Transparent and opaque liquids — Determination of kinematic viscosity and

calculation

of dynamic viscosity.

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

ISO 3675:1998, Crude petroleum and liquid petroleum products — Laboratory determination of density —

Hydromete

r method.

1) To be published. (Revision of ISO 2710:1978)
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ISO 3833:1977, Road vehicles — Types — Terms and definitions.
ISO 5163:1990, Motor and aviation-type fuels — Determination of knock characteristics — Motor method.
ISO 5164:1990, Motor fuels — Determination of knock characteristics — Research method.

ISO 5165:1998, Petroleum products — Determination of the ignition quality of diesel fuels — Cetane engine
method.

ISO 7876-1:1990, Fuel injection equipment — Vocabulary — Part 1: Fuel injection pumps.

ISO 7967-1:1987, Reciprocating internal combustion engines — Vocabulary of components and systems — Part 1:

Structure an

ISO 7967-2:1
Main running

ISO 7967-3:1
Valves, cams

s L
CALCTTIIAr CUVCTO.

D87, Reciprocating internal combustion engines — Vocabulary of components and system|
gear.

D87, Reciprocating internal combustion engines — Vocabulary of components and system
haft drive and actuating mechanisms.

s — Part 2:

5 — Part 3:

ISO 7967-4:1p88, Reciprocating internal combustion engines — Vocabulary of components and systems — Part 4:
Pressure chafging and air/exhaust gas ducting systems.

ISO 7967-5:1p92, Reciprocating internal combustion engines — Vocabulary ef components and systems — Part 5:
Cooling systens.

ISO 7967-8:1P94, Reciprocating internal combustion engines — Voeabulary of components and systems — Part 8:
Starting systgms.

ISO 11614:—2), Reciprocating internal combustion compression-ignition engines — Apparatus for measurement of

the opacity ar
ASTM D 240

ASTM D 3338

d for determination of the light absorption cogefficient of exhaust gas.
D2e1, Standard test method for heat:of combustion of liquid hydrocarbon fuels by bomb cal,

-95, Standard test method for estimation of net heat of combustion of aviation fuels.

3 Definitions

For the purp
ISO 7967-2, |

3.1

gross power
power obtaing
the equipmen

pses of this Intefnational Standard, the definitions given in ISO 2710-1, 1SO 7876-1, |
50 7967-3, 1SO.7967-4, 1ISO 7967-5 and ISO 7967-8, and the following definitions apply.

d on atest bed at the end of the crankshaft or its equivalent at the corresponding engine
| and auxiliaries listed in table 1

brimeter.

50 7967-1,

speed with

NOTE —
added to the m

3.2

easured power to give the engine power.

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

2) To be publi

shed. (Revision of ISO 3173:1974 and ISO/TR 4011:1976)

If the power measurement can only be carried out with a mounted gear-box, the losses in the gear-box should be
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4 Accuracy of measuring equipment and instruments

4.1 Torque

The dynamometer torque-measuring system shall have an accuracy within +1 % in the range of scale values
required for the test.

4.2 Engine speed (rotational frequency)

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

4.3 Fuel flow

The fuel fl

4.4 Fuel

measuring system shall have an accuracy of + 1 %.

emperature

The fuel tenperature measuring system shall have an accuracy of £ 2 K.

4.5 Airte
The air tem
4.6 Baror
The barom
4.7 Back

Subject to
an accurac

4.8 Deprg

Subject to
accuracy o0

mperature

perature measuring system shall have an accuracy of + 2 K.

hetric pressure

btric pressure measuring system shall have an accuragy of + 100 Pa3).
pressure in exhaust system

ootnote 1b) of table 1, the system used to_measure the back pressure in the exhaust syst
y of + 200 Pa.

pssion in inlet system

footnote 1a) of table 1, the system used to measure the depression in the inlet system
+ 50 Pa.

4.9 Absolute pressure in inlet\duct

The systern
measured

N used to measure the absolute pressure in the inlet duct shall have an accuracy of
bressure.

Table 1 — Installation of equipment and auxiliaries during test

em shall have

shall have an

+2 % of the

No.

Equipment and auxiliaries Fitted for gross power test

1 |

nlet system

Inlet manifold

Crankcase emission control system

Control devices for dual induction inlet manifold system
Air flow meter

Optional

Air inlet ductwork@) O

Air filter1®) O | Optional
Inlet silencerl?d) O
Speed-limiting devicel® No

Yes, standard production equipment

Yes, standard production equipment
Yes, standard production equipment

3) 1Pa=1N/m?
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Table 1 — Installation of equipment and auxiliaries during test (continued)
No. Equipment and auxiliaries Fitted for gross power test
2 | Induction heating device of inlet manifold Yes, standard production equipment. If
possible, to be set in the most favourable
position
3 | Exhaust system
Exhaust purifier O
Exhaust manifold O Yes, standard production equipment
Pressure-charging devices O
Connectin%; pipeslP) O
ilnnnnrlb - O 1 . 1 L h
\:u\.-n\.:\.n 1b) = Upuutial, Triay UostT THrmmurr oo UTH
Tail pipe O system
Exhaust brake? No
4 | Fugl supply pump3) Yes, standard production eguipment
5 | Cafburation equipment
arburettor
lectronic control system, air-flow meter, etc. (if fitted)
quipment for gaseous fuel engines Yes, standard production equipment
ressure reducer
vaporator
ixer
6 | Fuel injection equipment [Spark-ignition and compression-
ignftion (diesel)]
refilter Optional
ilter Optional
ump a
High-pressure pipe |
Injector | ) )
Air inlet valve (if fitted)?) 0 | Yes, standard production equipment
Electronic control system, etc. (if fitted) |
Sovernor/control system: automatic full-load stop for the |
gontrol depending on atmospheric conditions ad
7 | Ligpid cooling equipment
Radis?tor d
fFan a
No
Fan cowl |
_'_\;}ater pum%) Yes, standard production equipment
ermostat Optional
8 | Aircooling
Cowl
fFan orplowerd) No
Temperature regulating device
9 | ElektHcal-or-electronic-equipment
Generatord)
Spark distribution system
Coil(s)
Wiring Yes, standard production equipment
Spark-plugs
Electronic control system including knock sensor/spark
retard system1l
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Table 1 — Installation of equipment and auxiliaries during test (concluded)

No. Equipment and auxiliaries Fitted for gross power test

10 | Pressure-charging equipment (if fitted)

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

Boost control12

Charge-air-cooler®) 6) 9)

Coolant pump of ran (engine-driven)

Coolant flow control devices (if fitted)

Yes, standard production equipment

11 | Auxiliary test bed fan Yes, if necessary

12 | fnfi-pollution devices10) Yes, standard production equipmgnt

1a) Exdept when there is a risk of the system having a noticeable influence upon engine power, an equivalent system mpy 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
specifigd by the manufacturer for a clean air filter

1b) Exdept when there is a risk of the system having a noticeable influence upon engine power, an equivalent system mpy 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 thian 1000 Pa from that specified by the manufacturer. However, a minimum loss system may be used.

2) If anfexhaust brake is incorporated in the engine, the throttle valve shall be fixed fully open.

3) The {uel feed pressure may be adjusted, if necessary, to reproduce the inlet pump pressure conditions consistent with the
particulpr engine application (particularly 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
equipmgnt may contain other devices which may affect the amount of fuel injected:

5) Whep the cooling fan or blower is a fixed type, that is neither disconnectable nor progressive, and is fitted for the test,then the
power gbsorbed shall be added to the test results. The fan or blower pewer shall be determined at the speeds correspor]ding to the
engine ppeeds used for the measurement of engine power either by calculation from standard characteristics or by pracfical tests.

6) Whefe a separate disconnectable or progressive fan or blower;the test shall be made with the disconnectable fan or blower
disconrjected or with the progressive fan running at the maximum slip.

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

8) Minithum power of the generator: the power of the'generator shall be limited to that necessary for the operation of acgessories
which gre indispensable for engine operation. If the-eonnection of a battery if necessary, a fully charged battery in good ¢rder shall
be useq.

9) Charpge-air-cooled engines shall be tested complete with charge-air-cooling whether liquid or air-cooled but if the engie
manufacturer prefers, a test bed system may replace the air-cooled cooler. In either case the measurement of power atleach

speed ghall be made with the pressure drop and temperature drop of the engine air across the charge air cooler in the tgst bed the
same ap those specified by the manufacturer for the system on the complete vehicle.

If a test|bed system is used-en.a compression-ignition engine without a wastegate not operating the correction factor given in
6.3.2.1 p) is to be used.ifiawastegate is both fitted and operating, then the correction factor is 6.3.2.1 a) is to be used .

10) Thgy may include forexample EGR system, catalytic converter, thermal reactor, secondary air supply system and fye
evaporating protetting system.

11) Thg spark advance shall be representative of in-use conditions established with the minimum octane fuel recommenged by the
manufacturer.

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

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 peTemoved for the test. The fotfowing non-exiaustive fiStis given as an exampie:

O air compiessor for brakes;

O power steering pump;

O suspensipn compressor;

O air-condifioning system compressor.

Where accessories cannot be removed, the power absorbed by them in the.utiloaded condition may be |determined
and added to the measured engine power.

5.1.3 Comprgssion-ignition engine starting auxiliaries
For auxiliarieg used to start compression-ignition engines, the two\following cases shall be considered:

a) electrical|starting: the generator is fitted and supplies;\where necessary, the auxiliaries indispengable to the
operation of the engine;

b) starting other than electrical: if there are any eléctrically operated accessories indispensable to the gperation of
the engine, the generator is fitted to supply these accessories; otherwise, it is removed.

In either casej the system for producing angt-accumulating the energy necessary for starting is fitted and joperates in
the unloaded fondition.

5.2 Setting conditions

The setting cgnditions for thectest for determination of gross power are indicated in table 2.

Table 2 — Setting conditions

1 || Setting of carburettor(s)

N

Settln(] Of InIECtIOI’] pump dE|IV8rV In ancArdanan vath tha manifast irAr'c

oo oCoTroTr ooyt oo rooctoTrtro

system production specifications and used without
Ignition or injection timing (timing curve) further alteration for the particular application

Governor setting

Anti-pollution devices

(o210 BN &2 B (RS SNUN RN OV

Boost control
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5.3 Test conditions

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.

5.3.3 The
air inlet equ

The thermd
also be shi
average inl

5.3.4 The
device (if th

5.3.5 The
are fitted, §
calculate c

5.3.6 The
flange(s) of

5.3.7 No
at least 1

5.3.8 The
+10 min—1

5.3.9 Obs
shall, in ea
brake load
approximat

5.3.10 Th

Temperature of the mietair 1o the engine (ambient air), shaltbe measured withinm 0,15 m.u
ipment used.

meter or thermocouple shall be shielded from radiant heat and located directly in°the airs
elded from fuel spray back. A sufficient number of locations shall be usedftq@” give a
bt temperature.

inlet depression shall be measured downstream of the entry ducts, air dilter, inlet silencer,
ey are fitted) or their equivalents.

hall be measured in the inlet manifold and at any other paint“where pressure has to be
brrection factors.

exhaust back pressure shall be measured at a peint at least three pipe diameters fr|
the exhaust manifold(s) and downstream of the turbecharger(s), if fitted. The location shall

ata shall be taken until torque, speed and temperature have been maintained substantiall
in.

engine speed during a run or reading-shall not deviate from the selected speed by more
whichever is greater.

erved brake load, fuel flow-and inlet air temperature data shall be taken virtually simul
Ch case, be the average 0f fwo stabilized consecutive readings which do not vary more th
and fuel consumption. The second reading shall be determined without any adjustment
ely 1 min after the fifst)

a)

coolant temperature at the engine outlet shall be kept within £ 5K of the upper th

controlled femperature-specified by the manufacturer. If no temperature is so specified, the temper

353 K+5HK.

For air-coo

edengines, the temperature at a point indicated by the manufacturer shall be kept withir

stream of the

tream. It shall
epresentative

speed-limiting

absolute pressure at the entry to the engine, downstream of thesxcompressor and heat exchanger, if they

measured to
bom the outlet
be specified.

y constant for

than =1 % or

neously and

¥
n 2 % for the

bf the engine,

ermostatically
ature shall be

0
20 K of the

maximum v

1 H D 4 £ + ) £ Los
aluc SpeuLIicu Uy Ui Tiardractarct mr ture 1TS1eTerive CUTTUTLUTNTS.

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 manufacturer, it shall be 298 K £ 5 K;

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
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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.

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 Itis recommended that a reference fuel is used; a non exhaustive list of such fuel includes the following:
0 CEC RF{T-A-80%;

0 CEC RF{08-A-85;

0 CEC RF{3-A-84;

O JIS K 22025);

O JIS K 220440 CFR, Part 86.113-94 or the latest edition®) for spark-ignition engines;

O 40 CFR, pPart 86.1313-94 or the latest edition for compression-ignition efigines.

A commercial
contain any s

5.4 Test pr¢
Measurement
between the |
include the re

5.5 Datato

Data to be req

6 Power c(
6.1 Definitid

This is factor
atmospheric ¢

ly available fuel may be used, providing its characteristics are specified in 8.3 and that
Ipplementary smoke-suppressant or additive.

cedure

s shall be taken at a sufficient number of<engine speeds to define the power curve
pwest and the highest engine speeds recommended by the manufacturer. This range of s
olution speed at which the engine produees its maximum power.

be recorded

orded shall be those indicatéd"in clause 8.

prrection factors
n of factor <eifor power correction

by which.the observed power shall be multiplied to determine the engine power at the
onditions specified in 6.2. The corrected power (i.e. power at reference conditions), Pyes , is

s does not

completely
beeds shall

b reference
given by:

Pref = O

where

y

o is the correction factor (a4 being the correction factor for spark-ignition engines and o the correction factor

for comp

Py is the

ression-ignition engines);

measured (observed) power.

4) Co-ordinati
5) Japan Indu

ng European Council for the Development of Performance Tests for Lubricants and Engines Fuels.
strial Standard.

6) Title 40, Code of Federal Regulations, USA.


https://standardsiso.com/api/?name=5e504e31b24607230dade2f375d2f3fa

©1SO

1ISO 2534:1998(E)

6.2 Atmospheric conditions

6.2.1 Reference atmospheric conditions

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

6.2.1.1 Te

mperature

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

6.2.1.2 Dry pressure

The referer

NOTE — Th

6.2.2 Test

ce dry barometric pressure, py yef, is 99 kPa.

e dry barometric pressure is based on a total pressure of 100 kPa and a vapour pressure,of 1'kPa.

atmospheric conditions

The test atfnospheric conditions shall be within the values given in 6.2.2.1 and 6.2 2.2-during the test.

6.2.2.1 Te
For spark-i
298 K
For comprg
283 K
6.2.2.2 Dr

For all engi

mperature, T

jnition engines:

< T<308K
ssion-ignition engines:
<T<313K

) pressure, py

nes:

80 kP@ < pg < 110 kPa

6.3 Deter

mination of power correetion factors

The test may be carried out in air-conditioned test rooms where the atmospheric conditions are contro

maintain th

Where an i
be applied,
to:

P correction factor-as close to 1 as possible.

provided.that the relevant parameter is within the relevant range of the device. This applig

led in order to

hfluencing-parameter is controlled by an automatic device, no power correction for that parameter shall

s in particular

a) autom

hticZair fnmpnr:\fllrn controls where the device is still npnrnfing at 298 kK;

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 infl

uence 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 Natural

98(E)

ly aspirated and pressure-charged spark-ignition engines — Factor oy

The correction factor, ay, for spark-ignition engines shall be as calculated from the formula:

99
Pq

(2

where

T isthe

J =)

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

e rac. nace tha taotal hara lenracoura minnc tha
THTTero—t

©1SO

Rater vapour

pg is the
press

This formula
designed to n
6.3.3.
This formula ¢

093<

If these limits
pressure) pre

6.3.2 Compr

The power cq
applying the f

ac=(fa
where

fy isthe

fn is the

6.3.2.1 Atmo

The atmosph
humidity) on t

a) naturally

Lire.

atmacnha n o lila. alc a matel
\..u_y uu.-nuur.nn.un.- r.n\.uuul\., H KopTstTarsy He—thRe—tetarBaerRetHe ’Jluuuulu T e

applies to carburettor equipped engines and to other engines where the management
haintain a relatively constant fuel/air ratio as ambient conditions change. For othér enging

nly applies if
L < 1,07

are exceeded, the corrected value obtained shall be given,and'the test conditions (temp
Cisely stated in the test report.

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

Spheric factor, g

eric factor, \f, which indicates the effect of environmental conditions (pressure, tempg
ne air drawn in by the engine shall be as calculated from the formula in a), b) or c):

pspirated engines, mechanically pressure-charged engine:

system is
e types see

erature and

psSsion-ignition engines — Factor o

rrection factor, ¢, for compression-ignition engines at constant fuel delivery setting is ¢btained by
brmula:

fm

atmospheric factor (see 6.372)1);

rature and

fa=

b)

4 = 0—0

10

D99 g
Dpd 0

Bt

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

oo P

Bt

0pg O
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c) turbocharged engines with charge air cooling by engine coolant:
_ Foog ﬁo
fa= 0Py D%
where T and py are as defined in 6.3.1

6.3.2.2 Engine factor, fq,

Within the limits established for o in 6.3.2, the engine factor, f,, is a function of the corrected fuel delivery
parameter, d., and is calculated from the formula:

fm=0,0360, —114
where

Q= 9

r

in which

g is the fuel delivery parameter, in milligrams per cycle per litre of engine‘swept volume [mg/(l-cycle)]:

[fuelflow (a/ s)]
[dlsplacement ]lengmespeed (mm 1)]

with 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 formulg for the engine factor, f,, is only valid-for a 37,2 mg/(l-cycle) < g, < 65 mg/(l-cycle). For vlues less than
37,2 mg/(l-¢ycle), a constant value of f, equal to 0,2 shall be taken; for values greater than 65 mg/(l-cycle), a
constant vglue of f, equal to 1,2 shall beitaken (see figure 1).

fm‘

1.2
1 L
08F
0,6f

.

04f

.

O' 2 ] 1 1 1

1 | 1 1 .-

20 30 37240 50 60 70 q.

Figure 1 — Engine factor, fy,, as a function of corrected fuel delivery parameter, Oc
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6.3.2.3 Limitation in use of correction formula

This correction formula only applies if:

09=<o.<11

©1SO

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 Other types of engine

For engines not covered by 6.3.1 and 6.3.2, a correction factor of 1 shall be applied when the ambient air density

does not vary
ambient air d

the test report.

7 Measure

The smoke v
shall meet the

7.1 Correct

This is the fadg

power minus
atmospheric ¢

S=0gS
where
o is the

S isthe

bnsity is beyond these limits, no correction shall be applied, but the test conditions shall

ment of and correction for smoke value for compression-ignitionengines

hlue shall be measured and recorded at every test point. The opaciméter used, and its
requirements of ISO 11614.

on factor for light absorption coefficient of smoke

tor by which the light absorption coefficient of smoke, S, expressed in absolute units of m

pne, shall be multiplied to determine the engine light absorption coefficient of smoke at th
onditions specified in 6.2.1:

correction factor (see 7.2);

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

7.2 Determination of correction factor for light absorption coefficient of smoke

The correctio

factor og for compression-ignition engines under a constant fuel delivery setting is obtain

following formula:

as:]__

(fa—1)

where fg is the atmespheric factor (see 6.3.2.1).

7.3 Limits

application

When the
e stated in

installation,

pters to the
b reference

ed from the

This correction factor only applies when, for approval purposes:

0,92 < fy

<1,08

283K<T<313K

80 kPa <

12

pg < 110 kPa
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8 Test report

(State "none" where inapplicable, or delete.)

8.1 Compression-ignition engines — Essential characteristics 7)

8.1.1 Des

cription of engine

1Y = 1T

Cycle: fourstrokefiwo-stroke)

Bore: ........
Stroke: .....

Number of

Layout of cylinders: ..o [ T ao [ ] o [=] o

ENQINES SWEPT VOIUME: ...ttt et s T et e st e e e sabn e e e s nnneeee s

Compressi

8.1.2 Coo

a) Liquid

Circulat

1 AN LA [0 ) TP o SRS

ing system

CharacIristics ormake(s)i....cccceeveieeeee TYPE(S): weveeeeeeeeererereinreinrerninrnrernrnnennannaanarerane
i

Drive r

([0 T

B =T 1] 51 = LT 11T PSR

Radiato

- drawing(s) or make(s): teveeiiiieeiniiieeenns TYPE(S): weeeitiee ettt s

REIET VRIVE: ... e 8 et e e e e e et e e e et e e e ab e e s saa e ererans

Fan: Characteristics or‘make(S): .....ccovvvveeerriiieeennnns TYPE(S): weeeeeiiiieeee ettt

L= L0 1Y (=TS (=0 PP

(DA ST =] (0 DR T

[T L0 1)

b) Air

Characteristics or make(S):.....cccoeeeverereeeennn. B/ 01653 A

(BTN = 11 o SRR

Air ducting (standard ProdUCLION): ........oevviiiiiiieie e

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

8) Delete where inapplicable.

9) Specify the tolerance.
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Temperatu

98(E)

re regulation system: yes/no19)

©1SO

=T L= 0 =Yoo} e SRR

8.1.3 Temperatures specified by the manufacturer

Liquid cooling

Maximum temperature at OULIEL: ... ——————— K

Air cooling

ReferencCe POINt (AESCIIPLION) ... ... aa e et aeeee b e s s e s et st e b sbn 2 e e e e e eaeaeaeaeaaaeaeaaaesenenenens
Maximum tenmperature at referenCe POINT: ........oooiiiiiiiii et e e sereee e nene g oo eerreeeenes K
Maximum eXHauSt tEMPEIALUIE: .........eiveeieeiieeieeeieeeeeeeeeeeeeeeeeeeer e reeeeeeeeeeeeeeeeeeeeseesaeasaeeseseserssseesesesssees N Trrrensorreeenenenns K
Fuel temperafure: minimum: .........ccccovieeennieee e K maximum:......cooeeiiiieinniiene it e fee e K
Lubricant temperature: minimum: ..........cccccevvveveeeeeennen. K MaXimuUm: .. ..o ennnnnneneenneeeeeesforeeerereeeens K
8.1.4 Pressufe charger: with/without0)

DeSCrption Of the SYSIEIM......oi it Tt e st e reeeanbneessnbeee e et foeesabreeeennene
MaKe: ... B 1)/ 01 Y R
Compressor gystem: Make: .........cccooceveiiiiiee e, TP e N e e e
Charge-air-cooling system: Make: ........cccccccvvvvvvvevennnnn. TP e e
8.1.5 Inlet syistem
Description apd diagrams of air inlets and their accessories (heating device, inlet silencer, etc.)
Inlet manifold|..........cccviiiii AN DESCIIPLION: ...eeiiiiiieiiiiieee et e
Air filter: Make: ................. T I3/ o1 Y
Inlet siIencer:TMake ...................................................... TP i e e
8.1.6 Additiopal smoke controldevices  (if any, and if not covered by another heading)
(DI tel ol (o] g I=T) Lo Mo T= Lo £= 17 0 P PSPPSR OUPPPTPUPRT PUPPPPTPPPN
8.1.7 Fuel fepd system
Fuel feed.... L&~ 0000000
Feed pump
PIESSUIE. .....oeueveveeeeetetetee et et e e et et et e e et et e s e ae s et e s ese et et et e s e s e s et e s e e et et e s ese et et esees s et et eae et et et esbese e et et ese st etesean e, kPa 11)
Or characteristic diagramLO): ... .........c.ouiiicececccecceee ettt ettt e et es e e s s e e e s anns
[a] [T e 0] g I3 1 (=] 1 PP

10) Delete wh
11) Specify th

14

ere inapplicable.
e tolerance.
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mm3 per stroke at pump speed of
min-1 12)13)

Quote the method used: on engine/on pump bench4)

| 13)
acvance

Injectior
Injeg
Timi

Injection]
Lend
Inter

Injector
Mak
Type

Ope
or ch

Govern
Mak
Typs
Spes

Max

L[ OO UPUPPPPPPRUUN SO SR
piping

NG PIESSUIE. ...eiiiitiieeeiiiieeesteeeeesiieeeesstreeessntneee etk e e sebeeeessabeeeesabbeeeesbbeeeeanbbeeeesnbneeeeseabbeeeenne
Lo =T (LRI (1o [T=Y0 L= 14 £ R O o TP

DI

h

MUM NO-1080 SPEEUE . e e e e taeeeeeseeeessssessssssssasesanssssnnnnnnnnnnns

NG SPEEA: ... N

Cold-std
Mak

Type

rt system

8.1.8 Valv

e timing

at full injection, or characteristic diagram4)

Maximum lift of valves and angles of opening and closing in relation to dead centres: .........cccoccvvvee i,

12) 1min~1=1 r/min
13) Specify the tolerance.

14) Delete

where inapplicable.

15
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Reference and/or SEtiNG FANGESID) i ... ..ottt e ettt ettt ettt ettt

8.1.9 Exhaust system

Description of exhaust Manifold: ...

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

INANUECIUIEILE): oottt ettt et ettt et e et et e e et et e e e et et e e et eee et e e et eee et e e et et e et e e e eee et et e ete et et e e eeens

8.1.10 Lubrication system

DESCHPLION Off SYSTEIM: ... iiiiiie ittt ettt e e st e e s snnbe e e s ennbeeessnnne snnneeesnnneeess (DTadens foeeennbreeennaene
Position off [JUBFCANT FESEIVOIN: .......eeieiiiiee e Bt [
Feed systém (circulation by pump, injection inlet mixing with fuel, etc.):........ccccoviee e @l [
Circulating pump: yes/nol®)

Y=Y = PO PP o SO OPURRPPPPPPRPRP IEUPPRRPRPRIN
TYPC. oo WS
Mixture with fuel
ST (o1CT 0] F=T Y o S PP PPPPPPPPPPUPPPPRTN FORPPPTTP
Oil cooler:|with/without1®)

Drawingi(s) or make(S): ....ccvvveveveveeeeeeeeerennrennnnnnnns TYPE(S): oo e,

8.1.11 Electrjcal equipment

Generator/Alternatorld)

Characteristics or make(S):.......cooveee ™S, TYPE(S): e oeeeeeee ittt e

8.1.12 Other|engine-driven equipment

List and brief Hescription if NECESSAIY:.........cooo i rreeeee e s eeeeees e

8.2 Spark-ignition’engines — Essential characteristics 17

8.2.1 Descriptiomofengime

Y =TT

L)/ LS SOOI PP

15) Delete where inapplicable.
16) Minimum loss lab system may be used.

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

16
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Cycle: four-stroke/two-stroke8)

BO . e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaas mm
)] RSP mm
[N T g1 o1 o V211 o =7 £ TR STR
Layout of cylinders: ..........coeeeviiiiiiiiiiiee e, FIriNg OFAEI: .o e
ENQINE SWEPE VOIUMIE: ... e —————— I
(07011 1T oI o LRI = UL L TP

8.2.2 Coolmmgsystemn

a) Liquid

Circulating pumps: yes/nol8)

CharacIristics OF MAKE(S):uvveeeiriiiieeiiiiee e TYPE(S): weeeeiirrieeeiiiiee e Nt e
i

Drive ratio:

Thermoptat SEtNG: .....cooi i eV e

Radiatof: Drawing(s) or make(S): ....cccccceveveveeeeeeennnn. TYPE(S): wvvr ot tererrnrnrnrnrnrnrnrnrnnnsnsnsnsssssssnsssssnnsse|orerrmrmmmermeeeeee
Relief VAIVE PreSSUIE SELHNG: ...ooiiviiiiiiiieee e N Tttt ettt e st e e s snbe e e s enbebneeesnnnnes | et e e e e e e
Fan: CHaracteristics or make(s): ......ccccccvvvvnnnennnnnnn. TYPEES): -eveveeeeeeeee ittt |
[Tl e 1) ()Y (=10 O T PSP P U PP PUPRUPPPPTRPTY FTTOUPPTTPRN

(DTSR = (Lo S

[T I ot0 1, | S S T

b) Air

Blower:|Characteristics or make(S):)......c.ceeeviveeeenns TYPE(S): weeeeiiriiee et

Drive ratio:

Air ducting (standard PROUUCTION): .......ueeieiiiiie ettt ettt e e sbe e e s sabe e e e s e s anneeee s

Temperpture regulating system: yes/no18)

BT d S I Il 0N i s oo ———————————————————————aaaaaaaaaaaaaan

8.2.3 Temperature specified by the manufacturer

Liquid cooling
MaxXimum tEMPErature At OULIET: ........coiiii i ate e aeeeete s te s taessnsnessnsnsnsnsnsnensnsnnnnns K
Air cooling

L (= =] (ot oL T (o LT Tod o 10 o) A

18) Delete where inapplicable.
19) Specify the tolerance.
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8.2.4 Pressure charger: with/without20)

DESCHPION Of tNE SY S M ... e e r
MBKE: ..o LI L PP RTPR PP
Compressor system: Make: .........ccccccvevvveviiiiee, L)Y/ LR SUPP PP
Charge-air-cooling system: Make: ...........cccceeviieeennn Ty P ettt e

8.2.5 Inlet syistem

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

Inlet manifold]............eevveeeiiieiie e, Description:........ceeveeveeeveveveeeeecslc e e
AIr filter: Make: ... TYPC i S e e
Inlet silencer:[Make: ......ccccccvvvvviviviiieiiiieeee TYPE: oo

8.2.6 Additiopal anti-pollution devices  (if any, and if not covered by another heading)

Description afd diagrams: .........cueieiiiieieiniiieeiireee e sieeeessineee s s ettt eeesibne e s snbee e s e feee s

8.2.7 Fuel fepd system

Fuel feed

By carbur@ttor(s)29):...........ccovvevieeieeeeee e NUMDBEI(S): ..t ceeie e e s s en s |
L I SRR U PP U UURPOUUUSPRPPPEN
)Y/ L= PO e e SO RPUPPUPRRTPR FEPUPPPPTRT

Adjustments

JetS: e e 0
Venturis: ... e, H . . .
Float-chamberievel: ..........c...ccccco....... 0 or Curve of fuel delivery plotted against ir flow
O
B

Mass Of QAL ..........ccceveuveeeecieeeeen, and settings required to keep to the qurve20)

Float needle:..........cccccoveeeeiiieriieiii.

Mmoo o

Manual/automatic choke20)

Feed pump

Pressure: .....cooeeevevevennne. kPa2L) .....ccovieiiiieeen, or characteristic diagram?29):............c..cccvevevevennnee.

20) Delete where inapplicable.
21) Specify the tolerance.

18
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njection22)

DESCHPLON (GENEIAI): ...

Calibration: ..........c..cc...... kKPa23) ...coieeiieiie, or characteristic diagram?22):...............c.........

8.2.8 Valv

e timing

Maximum lift of valves and angles of opening and closing in relation to dead Centres: ..........occcvvveevieeiiiiciiiienee e

Reference

8.2.9 Ignit

ANA/Or SELHNG FANGESZ2): ...ttt ettt ettt s st seses e e e

on system

Ignition distributor

Knock s

ensor: yes/no22)

Strategy: retard only or advance/retard22)

Mak

Typd:

Ignit

Igniti

0N AAVANCE CUIVEZD): ..o e et e e e et e e et e e e e e et e e e e e e e eeeeeeneeeaes

ON TIMINGZ3): ..o ettt n et sttt

Contfiact-point gap23 and dwell-angle22): ... k.. e

Spark-pj
Mak

Typs:

Spal
Ignition

Mak

Typs:

Ignition

ugs

STt 11 oo A € PO OPPPPTPPPPUPPPN
coil

condenser

1Y = 1

22) Delete

where inapplicable.

23) Specify the tolerance.
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8.2.10 Exhaust system

Description and diagrams (or minimum loss lab system)24)
8.2.11 Lubrication system
Description of system
POSItION Of IUDFICANT FESEIVOII: ....eeiiiiiiiiie ettt e e e e e st e e e e e e e e s s bbb et bbb e et e e e e e aanabnbeeeeeeesesannrees

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

Circulation_ pump:yes/no24)

Make: .

TP e b

Mixture with fuel

ST (o1CT 0] £=T PP PPPPPPUPPPURL G0 FPTPPPPPPPPPPPPPPPPIRE

Oil cooler: [with/without24)

Drawing@i(s) or make(S):....ccvvvvveeevereeereierererenninnnnns TYPE(S): oo e

8.2.12 Electrjcal equipment

Generator/alt¢rnator24)

Characteristigs or make(S):.....cccovvvveverriiieeeriiieeeeiiieennn TYPE(S): + oo

8.2.13 Otherfauxiliaries fitted to engine

List and brief fescription if necessary:

8.3 Test conditions for measuring,engine gross power

Trade-name qr make of the engine:

Type and identification NUMBDETN Of ENQINE: .....coovvviiiiiii

Test conditior|s

Pressure measured at MaXiMUM POWEN: .........uuuuuuuurerrrrenrnnnrernrnnnesrerereeesererereeeeer.m-

Total barOME I T P eSS U e s s s i s s i e e kPa
N L Y =T oo 1N g o] €221 U | (= O PT P PPUPPUPIN kPa
EXNAUSE DACK-PIESSUIE: ...ttt b et e e s b bt e e e s abb e e e sabebe e e e s abbeeeeabneeeeaas kPa

Temperature measured at maximum power

24) Delete where inapplicable.
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) o1 (oI ][ = 1 K
b) atthe engine INtEICOOIET OULIET: ........ooi it e et e et e e et e e e e sanneee e K

c) of the cooling fluid

— at the engine COONNG fIUIA OULIEL: .........c.cvivieiieceeceeeie e e ete ettt e et e st e teee e e e e ereeresreseesteeeeneas K25)
— at the reference point in the case Of Air COOIING: .......uuiuiiiiiiiiiiiiie e ee e eeeeeeeee e K25)
d) of the lubricating Oil: .........ccccooiiiiiiii e, K at measurement POiNt........ccccovvvveeeiniierenniieee e
e) of the fuel
—t at the carburettor inlet/fuel iNjection SYSteM INIETZO):.............coveveiieeeeiee e o | e e K
—t in the fuel flow-measuring deVICE: ... e b e | e K
Characterigtics of the dynamometer
MBKE: .| e Model:.......oooviiiiiiiiiiiiee e
B )7/ 01 PO PP TTTR s OO P UUPPPTRPT (UPPPRRPRT
L= L] o PO PP PTTEU S S0 TSP OUPUOPPPRTRPTY FTTOUPPTTTPRRN
Characterigtics of the opacimeter
MBKE: .| et MOAEL ... oo e |
B 137/ 01 PO 4 TSP UUPPPTPPT (SUPPPPPPRT
Fuel flow-njeasuring apparatus: gravimetric/volumetric25)
Fuel for|spark-ignition engines operating on liquid fuel
MaK@ and tyPe: ...coveveeeeeieeeeee e e
SPEGIFICALION: ..o e e e e e e e e s e e
Resgarch Octane NUmMBer (RON)S . cviiiuieciecieeestee et (according tq ISO 5164)26)
Motdr Octane NUMBEr (MON) e, ....cveuivieiireieteeeetee sttt aaes (according tq ISO 5163)26)
Percentage and type Of OXYOENALES: ........vvviiiiieieeiririie ettt srree e e e e e e e e e s snneeessnneeess e nnnneeessrneee s
LY a T 71 S g/cm3 at 288 K (according tq 1SO 3675)26)
Lower calorifie Value, Measured2d):............ccccvceeeeeeee e kJ/kg (according to|ASTM D 240)
or lower calofific value, estimated?®): .............ccovieeeeeeeieeeeeee e kJ/kg (according to ASTM D3338)
Fuelltemperature: oo i K
Fuel for spark-ignition engines operating on gaseous fuel
= L O PSP P PU PP PP
] 01T 1o i ] o
S (o] =T [l 0Tt U TSRS kPa
(01122 Va0 I o (=TT U = kPa
25) Delete where inapplicable.

26) ASTM standards also exist.
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[0 11T o= 1o 13 7= 1111 kJ/kg

Fuel for compression-ignition engines operating on gaseous fuel

LC T2 LSRR =TT 0 I3 Y2 1= 0 S

L= I o 1o T= T3 o] f0] o 1o 1] o X

LOWET CAlOFTIC VAIUE: ......eiiiee ettt ettt e st e e e b bt e e e e e et b e e e e enbre e e e annnes kJ/kg

Fuel for compression-ignition engines operating on liquid fuel

MaKe: [
Specifigation Of fUEI USEA: ........ccoi i nnnennnnnen e (oDt en
(@71 =T T I T T o] o =T o (according to 19
R0 1] | £ PP mm2/s at 40 °C (according to 19
1T 1S Y g/cm3 at 288K (according to 19
Lower galorific value, measured?8): .............c.cccovveeveeeeseeeceee e kJ/kg-(in accordance with AS
or lowef calorific value, estimated?8): ..............ccceevveveeeeiercer el kJ/kg (in accordance with AS]
Lubricant
Y E= Y= Ty PP PR
] oL T = Vi o] o e OO TP PSR PPPPPPP
IS Yo 1= | /USSR

0 5165)27)
O 3104)27)
0 3675)27)
5TM D 240)

'™M D 3338)

27) ASTM standards also exist.
28) Delete where inapplicable.
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8.4 Statement of results as function of engine speed 29

Results

Characteristic Engine speed

Measured torque, N-m
Measured power, kKW

Measured fuel flow 1), g/s

Measured smoke, m—1
Barometric pressure, kPa
Water vapour pressure, kPa
Inlet d¢pression, Pa
Exhaugt back pressure, kPa
Inlet aif temperature, K

Power|to be added for No..1
auxiliafies in excess of table 1 N©O-2
(see 8J1.12 and 8.2.13), kW No. 3

Power|correction factor

Corrected fuel flow 1), g/s

Corregted brake power, KW (with/without?) fan or blower)
Power|of fan or blower, kW (to be added if fan or blower is fitted)
Gross power, kW

Gross forque, N-m

Specific fuel consumption (gross)3), g/(kW-h)
Smokg correction factor

Corredted smoke, m—1
Cooling liquid temperature at outlet, K
Lubricating oil temperature at measuring point, K

Air tenjperature after pressure-charger, K 2)
Fuel tgmperature at injection pump inlet, K

Air temperature after chargeair cooler, K 2)
Pressuyre after pressure~charged, kPa
Pressuyre after charge-air cooler, kPa

D For spprk-ignitiaf, engines, the corrected fuel flow is the measured fuel flow multiplied by the power correctlon
factor. The coneept of corrected fuel flow is added only for calculation purposes. For compression-ignition engines,
the correfted fuel flow is equal to the measured fuel flow, except for constant power engines [see 6.3 ¢)].

2) Delet vvhclc ;IIGPP:;bﬂb:C.

3) calculated with corrected gross power and corrected fuel flow (see 9.3.1.4).

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