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INTERNATIONAL STANDARD

1S0O 9249 : 1989 (E)

Earth-moving machinery — Engine test code — Net power

1 Sco;le

This Interpational Standard specifies a method for testing
internal cgmbustion engines intended for propulsion of earth-
moving machinery as defined in ISO 6165. It applies to evalu-
ation of performance with a view in particular to presenting
~ curves of power and specific fuel consumption at full load as a
function ¢f engine speed. The engines ‘may be naturally
aspirated ¢r pressure-charged.

NOTE — This International Standard is in conformity with ISO 1585; it
relates to tgsts on an engine capable of being fitted into earth-moving
machinery.

2 Normative references

The following standards contain provisions which, through
reference in 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 encouraged
to investigate the possibility of applying the most recent
editions of{the standards listed below. Members ofAEC and ISO
maintain registers of currently valid International ‘Standards.

1SO 1585 | 1982, Road vehicles — Engine/test code —. Net
power.

I1ISO 3173 :| 1974, Road vehicles —Apparatus for measurement
of the opgcity of exhaust gas_from diesel engines operating
under steady state conditions.

ISO 6165 | 1987, Earthumoving machinery — Basic types —
Vocabulary.

3 Defir||itions

3.3 standard production equipment); Ay equipment pro-:
vided by the manufacturer for the particular gngine application.
4 Accuracy of measurements
4.1 Torque

The dynamometer torque-measuring systen] shall give an ac-
curacy within + 1% in the range of scale Values required for

the test. It shall be calibrated to take frlction losses into
account. o

4.2 “Engine rotational frequency
Engine rotational frequency shall be measuredi preferably with a
révolution counter and an automatically. synchronized

chronometer {or counter timer). The accuracy of the measured
value shall be + 0,6 %. ’

4.3 Fuel consumption

Accuracy of fuel consumption measurements shall be £ 1 %,
overall for the apparatus used.

4.4 Fuel temperature

Accuracy of fuel temperature measurements|shall be to within
+ 2K (x 2°C).

4.5 Air temperature

The accuracy of this temperature measuremeént shall be + 2 K
(£ 2°C).

4.6 Barometric pressure

For the purposes of this International Standard, 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 auxiliaries listed in table 1. If the power measure-
ment can be carried out only with the gear-box mounted, the
efficiency of the gear-box shall be taken into account.

© 3.2 auxiliaries : Equipment and devices listed in table 1.

1) 1bar = 105 Pa

Barometric pressure shall be measured to + 100Pa(+ 1mbar!).

4.7 Pressure in exhaust duct

Subject to footnote 2} to table 1, this pressure shall be
measured to + 200 Pa (+ 2 mbar?).

4.8 Pressure in intake duct

Subject to footnote 1) to table 1, this pressure shall be
measured to + 50 Pa (+ 0,5 mbar').
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Table 1 — Installation of auxiliaries during test

No. Auxiliaries Fitted for net power test

1 Intake system

Intake manifold

Crankcase emission control system
Air filter!) Yes, standard production equipment
Intake silencer and duct work1
Speed-limiting device!

2 Induction-heating device of intake manifold Yes, standard production equipment. If
possible, to be set in the most favourable
condition.

3 Exhaust svstem
Exhaust purifier
Manifold :
Connecting pipes2
Silencer?

Tail pipe?

Exhaust brake3

Yes, standard production equigment

4 Fuel supply pump? Yes, standard)production equigment

Carburettor
Electronic control system, air-flow meter, etc. (if fitted) Yes,«standard production equigment
Pressure reducer }

Evaporator
- Mixer

Equipment for gas engine

6 Fuel injection equipment
Prefilter

Filter

Pump

High-pressure pipe Yes, standard production equigment
injector

Air intake valve (if fitted)5
Governor {if fitted)

1) The coplete intake systems shall be fitted as provided for the fntended application :
— whHere there is a risk of noticeable influence upon enging power;
— in fase of two-stroke and spark-ignition engines;
— . when the manufacturer requests that this should be done.

In other cages an equivalent system may be used and a check made to ascertain that intake pressure does not differ by mord than + 100 Pa
(£ 1 mbar) from the limit specified by the manufacturer for a clean air filter.

2) The complete exhaust system shall be fitted jas provided for the intended application :
— where there is a risk of noticeable influence upon engine power;
— in fase of two-stroke and spark-ignition engines;

— when the manufacturer requests that this should be done.

In other casLes, an equivalent system’may be installed providing pressure measurement at the outlet of the engine exhaust syster does not differ
by more thgn * 1 000 Pa { #)10/mbar) from that specified by the manufacturer.

The outlet from the engine exhaust system is defined as a point 150 mm downstream from the termination of that part of the|exhaust system
mounted of the engingé.

3) Ifane

4) The fudl feed pressure shall be adjusted, if necessary, to reproduce pressures existing in the particular engine application (parlticularly where a

haust brake is incorporated in the engine, the throttie valve shall be fixed in the fully open position.

fuel return )

5) The air intake valve is the control valve for the pneumatic governor of the injection pump. The governor-of the fuel injection equipment may
contain other devices which may affect the amount of fuel injected.
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Table 1 — (concluded)

No. Auxiliaries

Fitted for net power test

7 Liquid cooling equipment®
Engine bonnet
Bonnet air outlet

Radiator
Fanﬁ), 7)

Fan cowl
Water pump
Thermostat8

No

] Yes, standard production equipment

8 Air cooling
Cowl

Yes—standard-production-egyipment

Fan or blowerl, 7
Auxiliary test bed fan
Temperature regulating device

s

Yes, if necessary
Yes, standard production eqtlipment

9 Electrical equipment?

Yes, standard production eqt]ipment

10 Pressure-charging equipment (if fitted)

Intercooler0)
Coolant pump or fan (engine-driven)
Coolant flow control device {if fitted)

Compressor — driven either directly or indirectly by the engine
{supercharger), and/or by the exhaust gases {turbocharger)

Yes,sstandard production eqyipment

1 Anti-pollution devices

Yes, standard production eqqipment

open posifion.

6) The radiator, fan, fan cowl, water pump and thermostat shall be located on the test’bed’in the same relative positions as those they will oc-
cupy on the machine. The cooling liquid circulation shall be operated by the engine water pump only.

Cooling of the liquid may be produced either by the engine radiator or by an external circuit, provided that the pressure loss of this circuit and the
pressure at the pump inlet remain substantially the same as those of the engine cooling system. The radiator shutter, if incorporated, shall be in the

Where thg
its correct
measurem
atmosphe

7) Wher
as approp

8) Thet
9)  Minim
10} Char

prefers, a
pressure d

indispensgble for the operation of the engine. If the connection of a battery is necessary, a fully charged battery in good or

fan, radiator and cowl system cannot conveniently be fitted to the:engine, the power absorbed by the fan when sep
position in relation to the radiator and cow! (if used) shall be determined at the speeds corresponding to the engin|
lent of the engine power either by calculation from standard ©haracteristics or by practical tests. This power correctd
ic condition defined in 6.2 should be deducted from the.corrected power.

a disconnectable or progressive fan or blower is incorporated, the test shall be made with it disconnected or running
iate.

ermostat may be fixed in the fully open position:

he-air-cooled engines shall be tested~complete with charge-air cooling whether liquid- or air-cooled, but, if the end
test bed system may repiace the-air-cooled cooler. In either case the measurement of power at each speed shall
Fop and temperature drop of the'engine air across the charge-air cooler or test bed system the same as those specifie

um power of the generator : the power of the’generator shall be limited to that necessary for the operation of acc(j:sories which are

rately mounted in
E speeds used for
d to the standard

at maximum slip,

r shall be used.

ine manufacturer
be made with the
by the manufac-

turer for the system on the complete maghine.

5 Test)]
5.1 Auxiliaries

5.1.1 Auxiliaries-to be fitted

During the(test) auxiliaries necessary to make the engine accep-

— power-steering pump;
— air-conditioning system.

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

table for service in the intended application (as listed in table T)
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 machine accessories necessary only for operation of the
machine, and which may be mounted on the engine, shall be
removed for the test. The following non-exhaustive list is given
as an example :

— machine hydraulic system(s) pumps;

— air compressor for brakes;

5.1.3 Compression-ignition engine starting

“auxiliaries

For auxiliaries used in the starting of compression-ignition
engines, the two following cases shall be considered:

a) Electrical starting: the generator is fitted and supplies,
where necessary, the auxiliaries indispensable to the oper-
ation of the engine.

b) Starting other than electrical: if there are any electrically
operated accessories indispensable to the operation of the
engine, the generator is fitted to supply these accessories.
Otherwise it is removed.
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In either case, the system for producing and accumulating the
energy necessary for starting is fitted and operates in the
unloaded condition.

5.2 Setting conditions

The setting conditions for the test to determine net power are
indicated in table 2.

Table 2 — Setting conditions

1 Setting of

5.3.6 Observed brake load, fuel consumption and inlet air
temperature data shall be recorded simultaneously and shall-in
each case be the average of two stabilized sustained readings
which do not vary by more than 2 % for the brake load and fuel
consumption,

5.3.7 The temperature of the coolant at the outlet from the
engine shall be kept within £ 5 K {£ 5 °C) of the upper ther-
mostatically controlled temperature specified by the manufac-
turer. If no temperature is specified by the manufacturer, the
temperature shall be 3563 K + 5 K (80 °C * 5 °C). For air-

carbyrettorts}

In accordance with the
manufacturer’s production
specifications and used

2 Settipg of injection
pump delivery system

3 Injection timing without further alteration
(timing curve) for the particular

4 Govdrnor setting application.

5 Anti-pollution devices

5.3 Test donditions

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

5.3.2 Perfolmance data shall be obtained under stabilized
operating copditions, with an adequate fresh air supply to the
engine. The engine shall have been run-in in accordance with
the manufacturer’'s recommendations. Combustion chambers
may contain [deposits, but in limited quantity. Test conditions
such as inlet air temperature shall be selected as .néar to
reference conditions (see 6.2) as possible in order t¢ minimize
the magnitude of the correction factor.

5.3.3 The temperature of the inlet air to the_engine (ambient
air) shall be fneasured not more than 0,15.m upstream of the
point of entry to the air filter, or, if no.air filter is used, within
0,15 m of thq air inlet horn. The thermometer or thermocouple
shall be shielded from radiant heat-and located directly in the air
stream. It shall also be shielded, from fuel spray-back. A suffi-
cient number| of locations shall be used to give a representative
average inlet|temperature:

5.3.4 No data shallbe taken until torque, rotational frequency
and temperajure-have been maintained substantially constant

mfdﬂd_engm.es._the_temmam&ai_a_gmm_mdicated by the
manufacturer shall be kept within _ K (_28 °C) of the

maximum value specified by the manufactufer f¢r the reference
conditions.

5.3.8 The fuel temperature shall be controlied at the inlet
to the fuel injection system-to a temperature of 313 K £ 3 K
{40 °C + 3 °C). Where the-test facility canngt maintain this
fuel inlet temperature, a‘correction factor as cdlculated by 6.4
shall be applied.

5.3.9 The temperature of the lubricating oil mjeasured in the
oil sump or'at the outlet from the oil cooler, if|fitted, shall be
maintained' within the limits set by the engine manufacturer.

5.3.10 An auxiliaryb regulation system may be used if
necessary to maintain temperatures within limlits specified in
5.3.7, 5.3.8 and 5.3.9.

5.3.11 For compression-ignition engines, the fliel shali be one
supplied and delivered by the refinery to the cugtomer without
any smoke-suppressant additives. In cases of|dispute, tests
shall be made with the CEC" reference fuel CEC RF-03-A-84
(see annex B). For spark-ignition engines, in cages of dispute,
tests shall be carried out using CEC reference flfel CEC RF-01-
A-80 or CEC RF-08-A-85 (see annex A or C).

5.4 Test procedure

Record data at a sufficient number of engine| rotational fre-
quencies to define the engine torque curvg between the
manufacturer’s rated engine rotational frequency and the
engine rotational frequency at which maxinpum torque is
developed. The average of at least two stabilized measure-
ments is to be determined.

for at least 1

5.3.5 The engine rotational frequency during a run or reading
shall not deviate from the selected rotational frequency by more
than + 1 % or £+ 10 r/min, whichever is greater.

5.5 Data to be recorded

Data to be recorded are those indicated in clause 8.

1} Co-ordinating European Council for the Development of Performance Tests for Lubricants and Engine Fuels. These fuels can be obtained from

the Council at
61 New Cavendish Street
London W1M 8AR
United Kingdom

This information is given for the convenience of users of this International Standard and does not constitute an endorsement by I1SO of the product
named. Equivalent products may be used if they can be shown to lead to the same results.
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6 Correction factors

6.1 Definition of factor «

This is the factor by which the observed power shall be
multiplied to determine the corrected engine power, P,, under
the reference atmospheric conditions specified in 6.2 :

P, =qP

where

1ISO 9249 : 1989 (E)

6.3.1 Definition of 7'and p, in correction
factors o, and oy

T is the absolute temperature in kelvins at the air inlet to
the engine;

ps is the total dry atmospheric pressure, in kilopascals, i.e.
the total barometric pressure minus water vapour pressure.

6.3.2 Compression-ignition engines — Factor a4

The power correction factor for compression-ignition engines

at constant fuel delivery, 4. is obtained by applying the formula:

o is fhe correction factor (&, or agl;

P is [the measured (observed) power.

6.2 Atmospheric conditions

6.2.1 Reference atmospheric conditions

The reference atmospheric conditions are taken to be as given
in 6.2.1.1|and 6.2.1.2.

6.2.1.1 [Temperature

The refergnce temperature, 7T, is 298 K (25 °C).

6.2.1.2 Dry pressure

The refergnce dry pressure, pg,, is 99 kPa."

6.2.2 T4gst atmospheric conditions

The test |atmospheric conditions shall be within\the values
given in §.2.2.1 and 6.2.2.2 during the test.

6.2.2.1 Temperature, T
For sparktignition engines
288 K|{15 °C) < T < 308K {35 °C)

For comgression-ignition. engines

283 K|(10 °C) <\IV < 313 K (40 °C)

6.2.2.2 Dry pressure, p

—

fa s the atmospheric factor(see 6.3.2.11);

v

Jm is the characterjstic parameter for epch type of engine
and adjustment {see'6:3.2.2).

6.3.2.1 Atmospheric factor, f,

This factor. indicates effect of environmental conditions
{pressure, ‘temperature and humidity) on thelair drawn in by the
enging. The atmospheric factor formula differs according to the
type ‘of engine, and shall be calculated from the formula in a}
orb):

a) naturally aspirated and mechanically pressure-charged
engines :

99 T \%7
(2) (3

b) turbocharged engines with or without cooling of charge
in.2)
air:

99 \07 T \15
== |z
Ds 298
where T and pg are as defined in 6.3.1.

6.3.2.2 Engine factor, f,,

fm is a function of corrected fuel flow,|q., and shall be
calculated from the formula :

fm = 0,036 g, — 1,14

For all engines

80 kPa < ps < 110 kPa

6.3 Determination of correction factors

NOTE — The test may be carried out in air-conditioned test rooms
where the atmospheric conditions may be controlled.

where
-9
qc = 2
in which

g is the fuel flow in milligrams per cycle per litre of engine
swept volume [mg/{l-cycle)l;

1) The dry pressure is based on a total pressure of 100 kPa and a vapour pressure of 1 kPa.

2) The correction factor should be regarded as provisional. Studies are in progress to establish a more accurate formula.
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r is the pressure ratio of compressor outlet and com-
pressor inlet (r = 1 for naturally aspirated engines).

This formula is

valid for a value interval of g, included between

40 mg/(l-cycle) < g, < 65 mg/(l-cycle).

For ¢, values lower than 40 mg/(I-cycle), a constant value of f,,
equal to 0,3 (f,, = 0,3) shall be taken.

For g, values higher than 65 mg/(l-cycle), a constant value of
Jmequal to 1,2 {f,, = 1,2) shall be taken (see figure 1).

tor applied. If the device is still operating at 289 K (26 °C), then
the test is made with the device operating normally and the
exponent of the temperature term in the correction factor shall
be taken as zero (no temperature carrection).

6.4 Correction for fuel temperature outside the
specified value of 313 K + 3 K (40 °C + 3 °C)

The fuel consumption, G, in litres per hour, and g;, in grams
per kilowatt hour, are given by the following formulae respec-
tively :

6.3.2.3 Limitg
This correctior]

09 < a4 <

ition in use of correction formula
formula is only applicable if

1.1

If these limits are exceeded the corrected value obtained shall

be given, and
precisely state

the test conditions (temperature and pressure)
i in the test report.

6.3.3 Spark-

pressure-charlged)

Factor ¢, is ca

w2
a ps

where T and p

gnition engines (naturally aspirated and

culated by use of the following formula :

12 [ r\o06
298

L are as defined in 6.3.1.

This formula ig only applicable if

093 < o,

< 1,07

If these limits gre exceeded, the corrected vailue‘obtained shall

be given, and
precisely state

In the case of
control, if the
(no heated air
out with the d4

the test conditions (temperature and pressure)
i in the test report.

engines fitted with, automatic air temperature
evice is fully closed at full load at 298 K (25 °C)
dded to the intake air) the test shall be carried
vice fully.€losed and the normal correction fac-

3,00

§ =

[1 + B(T, - TY]
and

l 1000
= ~— X
& ="

where

b is the fuel consumption within a unit of fime in cubic
centimetres;

t is the fuel consumption measuring time, i} seconds;
P is the output;

E,\ is the specific gravity of fuel at temperature T, in grams
per cubic centimetre;

T, is the temperature of fuel at which specffic gravity of
fuel is measured, in kelvins or degrees Celsiug;

T; is the temperature of fuel at which fuel cgnsumption is
measured, in kelvins or degrees Celsius;

£ is the coefficient of cubic expansion of fuel in the

reciprocal of kelvins or degrees Celsius.

7 Measurement of smoke value for
compression-ignition engines

The smoke value shall be measured and recorded at every test
point. The opacity meter used, and its instaliation shall be
designed in accordance with 1ISO 3173.

I
-~
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30 40 50 60 0

Figure 1_—"Engine factor, f,,, as a function of corrected fuel flow, ¢,

g
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port

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

8.1 Engine data

Make: ................... Type i v Serial No. (intheseriestype} : ...............
Bore:.............ovin.. Stroke: .................. Swept volume ofonecylinder : ..............
Numberofceylinders :......... ... . i Arrangementofcylinders : ..................
Total swept vplume of thecylinders : ...........c........... Ignition : compression/spark !
firing or injectionorder : ......CN7..
Compressionfratio : ...t Cycles : 2/4" stroke
Pressure-chalging device — Make : ....................... Type @ ..o Serial No. :...
8.2 Fuel supply
Pump — Male & ... i e Type:...... .8 D)oo, Serial No., :...
Prefilter : yesyno" Fitter : yes/no!)
8.3 Carbufettor
Make: .... .............. Type © oo SerialNo. : ......... . i
NuUmber o . e e e Detailed specification : .....................
8.4 Injection pumps or devices
Make: .....J.............. Type : .. e Serial No. © ...
Statictiming | .............o o L) oo Advancedevice : .............. .. ..ol
Manufacturerfscode : ......... 00 oo i
8.5 Injectipn nozzles)and nozzle holders
Make: .....|[..¢.\N ... TYPE it SerialNo. : ...
. . . lengths : . ....
Setting presstre—— Injection-high-pressure-pipes I
op ! oE i I inside diameter
8.6 Governor
Make: ................... TYDE v SerialNo. : ... ..
Cutting-in rotational frequency underload : ............ r/min
Maximum no-load rotational frequency @ .............. r/min

1) Delete where inapplicable.
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8.7 lIgnition distributor

Make: .................. Type : oo Serial NO. & .. .. e .
Statictiming & ... e Advance device @ . ... ...
Timingat .............. .. i i /MmN (as specified by the manufacturer)
Maximum range of advance deviCe ©. ... .. ... .. i i
DSt DUtOr COMTACT BrBaKET A & . . . ittt ettt e e e e

8.8 Spjirk-plugs
Make: .|................. TypeorNo. :..............

Numberpercylinder : ........ ... ... ... i e Electrodegap : ...........O0 oo oo oo

8.9 lIgnition coils
Make : .1................. Type t oo SeralNo.: ...~ . ..o

NUMbDEr . e

8.10 Glow-plugs

Make: .|................. TypeorNo. :.............. Number:....... ... o

8.11 Interference suppressor

Make: .|................. Type .. oSS0 SeriglNo. : ......... ... .. ...

8.12 Intake system

Intakemanifold :.......... ... .. i Description @ ... ... i
Airfilter 4 Make : ... ... % e Type @ o SerialNo. :|................
Intake silepcer — Make : AN/ ..ol Type f e SerialNo. :|................
Inlet maximum depression at full flow recommended by themanufacturer & .......... ... ... i kPa

8.13 Vz1lve gear

Valve timing @ . ...o i e e Tappet clearances (hot/cold™) & ....................... ...

8.14 Crankcase emission control system
Bt O Cri P ION & .. o e e

Make: ................... TYpPE i oo SerialNO. : ... ..

1} Delete where inapplicable.
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Induction heating device

ust system

Pipes and other components : standard/not standard"!

Brief description i NOTStANAArd & .. ... .. ottt i

Exhaustbrake — Make @ ...... ... ..ciiiiiiii TYPE ! Serial No. :...

Silencer — Make & . ... TYDE & vttt Serial No. ...

8.17 Cooling system

8.17.1 Liquid |

Nature of iquUid : .. ..o e

Circulatingpdmp — Make @ ............ ..ol TYPE & e e v Serial No. :...
Drive ratio : ..

Thermostat -+ Make & ... ...t i e TYPE ot TN Serial No. ...
Setting :.....

Radiator — Make @ ... .o e Type s v e Serial No. ...

PressurizingValve — Make : ......... ... .. .. .o ol TYPe .o Pressure settin

Fan — Make ..o e e Type & .o Serial No. :...

Fandrivesysfem & .....c.ivvviiineinnrerennnnenernnae ol Driveratio : . ... o

Fan cow! : y]s/ noV

8.17.2 Air

Fan—Makel ......cooviiiiiii by TYPE & it Serial No. :...
Driveratio : ..

Air ducting {standard production}-yyes/no"

Aunxiliary test|bed fan : yes/no"

Temperature fegulating'system : yes/ N0 Brief description I . ..ot e

8.18 Oil cpaler : yes/no"

Make: ..............o..t TYpe © oo i SeralNO. & i e e

8.19 Electrical equipment

Generator/alternator!! — Make & ... i TYPE & vt

8.20 Anti-

pollution systems

SeriglNo. :................

12T 3 (=0 ot 113 1o) 0 S

1) Deiete where inapplicable.

10
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8.21 Other test equipment

{Enumerate, with brief description if necessary.)

8.22 Specific test conditions

BarOMIEIIC PrESSUI & . .. ittt et ettt e e e e e e e et kPa
Relative RUMIAItY £, .. ettt ittt e e e e e e e e e e e %
Temperature Of test labDOratOrY 1 . ..o e K
Cooling liquid outlet temperature specified
by the manufacturer : e e e e e et K
Oil tempefature rangespecified bythemanufacturer : ....................c..oiee. Ko oo oL K
Fuel temperature range specified by the manufacturer :
at inlet pf the carburettor or of the injectionpump @ ... ... .. i, Kto ......Onc.o bl K
Exhaust temperature [measured at a point in the exhaust pipe(s) adjacent to the
outlet flange(s) of the exhaust manifold(s)] recommended by the manufacturer : ..........~,.7... Kto.....boovrvnin. .. K
ANG SPEBA & ..ottt e e e e e S e r/min
Laboratorly extraction systemfortheexhaustgases :............. .o oo
Overpresgure or maximum depressionat fullload : .............. .. ... 80) kPa = ... e kPa
Dynamometer — Make : ......... .. ... i Type (S0 e SeriaiNo. J................
Constamt & .. ... i e
Fuel cons’[nmption measuring apparatus : gravimetric/volumetric!
Smoke opacity or index measuring apparatus
(for compression-ignition engines) — Make :........ ...\ . ...l Type ©ooo e
Measurjng point of installation @ . ... ... . e i i e e
8.23 Fuels and lubricants
8.23.1 Ljquid fuel
Make : . .........oooonet. Typel b RONZ
CetaneNoO. : .. ... . e
Distillation — Temperature at(which the distillate volume isequalto: 10% @ ... ... b °C
50% & e °C
W% e e °C
Endpoint: ........ ... ... o e °C
Density : | .. N ..., g/em3at................ oC
Lower caloriticvalue tnet specificenergyl T ...~ .- kI7kg
8.23.2 Other fuels
L0 T T To YT o
8.23.3 Lubricant
Make: ................... TYPE & SAEVISCOSIY & oottt i e e
1) Delete where inapplicable.
2) RON : Research octane number.
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9 Statement of results

The characteristic curves of net torque, net power and specific fuel consumption values shall be drawn as a function of the engine
speed according to the exampie shown in figure 2.

ENgINE SPEOA & . ottt e e e e e e e e e r/min
T TR e (o] (o [V - N:m
CalUlAtBE POWEE & Lottt ettt e e e e e e e e e e e kW
MBI FUBI oW . . ittt et et ettt e et e e e e e e e g/h
T O my|'/smoke number
BTt IESSUNE & o it ettt ettt et ettt ettt e e e e i e B e kPa
WVBTEE VADOUP PIESSUIE © . . o o v e e i v e et e e et e et tete et e s i s e esn st ia e e e e kPa
It ATt DEratUN & ...ttt e e e T T K

Power to bp added for auxiliaries in excess of table 1 —

NO. T 8 e e kW

No.2: o e kW

No.3: .| kw
Powercorrgctionfactor @ ... ... . i e e e e
Corrected HQrake power, with/withoutfan @ .. ... ... i S e e kW
Power of fan (to be subtracted if fan notfitted) @ . ... ... . 0 . e kw
NELPOWET [t i e i kw
NEtOrQUE F . . oot e A e e b N-m
Corrected gpecific fuel consumption

{calculatgd with net power for compressionignition engines) . ... i e vooo g/tkW-h)
Cooling liglid temperatureatoutlet 1€ .. .. ..o o i i e e B AR (RN K
Lubricating|oil temperature at measuring point : ........... e e e e s ! K
Air temperagture after PressUNECharger & .. ...ttt e e e e K
Fuel tempefature at injection pumpinlet : ............. S O K
Air temperature after charge air cooler : ... ... .. .. e e K
Pressure after pressure-CRarger & .. ............ ..« -« cr-reoerreremmrorriee e kPa
Pressure after Charge air COOIBY ... ... . . i i e it e e e e et e e e e kPa

10 Expression of results
10.1 Designation
When the performances (power curves, torque and specific fuel consumption} of a heat engine are measured according to the

specification of this International Standard, reference shall be made to the method used by stating ““measured according to
1SO 9249".
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10.2 Indication of net power
Qualify "“net power’’ by the word “1SQ".
EXAMPLE

ISOnetpower: ................ccoiiiit. kKWat ..o t/min {measured according to SO 9249).

10.3 Indication of net torque

Qualify “net torque’’ by the word “ISQ”.

EXAMPIE
ISOngttorque @ .. ..ooveieniiiine.. Nemat ..o r/min (measured‘accprding to 1SO 9249).

10.4 IIdication of specific fuel consumption

-Quote ““pet power to ISO 9249’ between parentheses after “‘specific fuel consumption’.
EXAMPLUE

1SO sgecific fuel consumption {net powerto I1ISO09249) : . ... ... ... i g/(kW-h)

13
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N-m
a) Torque
f/min
kW
h) Power
it/ min
g/(kW-h)
®
c) Fudl
corjsumption
—— /
r/min

Figure 2 — Characteristic curves of torque. power and fuel consumption
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