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INTERNATIONAL STANDARD

ISO 4106:1993(E)

Motorcycles — Engine test code — Net power

1 Scope

This Interr

ational Standard specifies a method for testing engines designed for imotorcycles,

as defined in

speed.

5 and included

percharger or

ISO 3833:1977, definition 3.5. It applies to the evaluation of their performance with a view, in particular, to pre-
senting cufves of power and specific fuel consumption at full load as a functionf engine rotationa

It applies gnly to net power assessment.

This Interniational Standard concerns internal combustion engines used.fon propulsion of motorcycle

in one of the following categories:

— reciprogating internal combustion engines (spark-ignition) but éxcluding free piston engines;

— rotary giston engines.

These engines may be naturally aspirated or pressuré‘charged, either using a mechanical sy

turbocharger.

2 Normative references

Visions of this
are subject to

ISO maintain

The following standards contain provisions which, through reference in this text, constitute pro

Internatior|al Standard. At the time of publication, the editions indicated were valid. All standards

revision, ahd parties to agreements_based on this International Standard are encouraged to investigate the possi-
bility of agplying the most recefit)editions of the standards indicated below. Members of IEC ang

registers df currently valid Intérpational Standards.

ISO 2710:(1978, Reciprocating internal combustion engines — Vocabulary.

ISO 3833:[1977, Road,vehicles — Types — Terms and definitions.

3 Definitions

For the purposes of this International Standard, the definitions given in ISO 2710 and ISO 3833 and the following
definitions apply.

3.1 net power: Power obtained on a test bench at the end of the crankshaft or its equivalent” at the corre-
sponding engine speed with the equipment and aucxiliaries listed in table 1.

3.2 torque: Torque measured under the same conditions as defined in 3.1.

3.3 specific fuel consumption: Amount of fuel consumed per unit of power output and per hour, with the
amount of the lubricants excluded when they are used with a mixture of fuels.

1) If the power measurement can only be carried out with a mounted gear-box, the losses in the gear-box should be added
to the measured power to give the engine power.
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3.4 auxiliaries: Equipment and devices listed in table 1.

3.5 standard production equipment: Any equipment provided by the manufacturer for a particular engine ap-
plication.

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 re-
quired for the test.

+ 2 9% for measurements carried out at power less than 50 % of maximum power. However, for the)maximum

The torque—m?surmg system shall be calibrated to take INto account iriction 10SSes. The accuracy may be
torque measur¢ment, the accuracy shall remain at + 1 %.

4.2 Engine $peed (rotational frequency)

The engine spded (rotational frequency) measuring system shall have an accuracy of 76,5 %.

4.3 Fuel consumption

The fuel consumption (flow) measuring system shall have an accuracy of +4-%.

4.4 Engine Inlet air temperature

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

4.5 Barometfric pressure

The barometric| pressure measuring system shall have an_accuracy of + 70 Pa2.

4.6 Back pressure in exhaust system

The system uspd to measure the back pressure-in the exhaust system shall have an accuracy of + 25 Pa.

5 Tests

5.1 Auxiliarjes

During the test|auxiliaries necessary to make the engine acceptable for service in the intended applicatior] (as listed
in table 1) shall pe installedior the test bench, as far as possible in the same position as in the intended application.

5.2 Setting|conditions

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

2) 1 bar=10°Pa
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Table 1 — Installation of equipment and auxiliaries during test

No.

Auxiliaries

Fitted for net power test

Inlet system

Inlet manifold

Crankcase emission control system
Air filter

Inlet silencer

Speed-limiting device
Electro-control devices (if fitted)

Yes, standard production equipment

Indliction heating device of inlet manifold

Yes, standard production equipment. If possible,
to be set in the most favourable position.

Exhaust system

Manifold

Connecting pipes

Silencer

Tail pipe

Rressure-charging devices
Blectro-control devices (if fitted)

Yes, standard(production equipment

Fugl supply pump

Yés, standard production equipment

Catburettor

Yes, standard production equipmert

Fue! injection equipment

Frefilter

kilter

FPump
High-pressure pipe
Ipjector

Yes, standard production equipmert

L

quid cooling equipment
Fngine cowling

Radiator

Fan

Fan cowl
Vater pump
Thermostat

No

Yes, standard production equipmert

A

11 cooling

Cowl
Fan or blower
emperature regulating device

Yes, standard production equipmerrt

Electrical equipment

Yes, standard production equipment

Pressure-charging equipment (if fitted)

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

Charge-air-cooler

Coolant pump or fan (engine-driven)

Coolant flow control device (if fitted)

Yes, standard production equipment

11

Anti-pollution devices

Yes, standard production equipment

12

Oil cooler (if fitted)

Yes, standard production equipment
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Table 2 — Setting conditions

Setting of carburettor
In accordance with

2 Set_ting of injection pump g:g duc?:r?uga:;girf?éasi
delivery system tions for the approval
- of the maximum out-

3 Ignition or injection tim- put of the engine.

ing (timing curve)

5.3 Test c0|||ditions

5.3.1 The net

5.3.2 Perform

Where the coo
reproduce adeq
stable working

The minimum (

v, > v, ang
where

12 is th

12 is th

0] is th

If v, < v, and/o
a) and ifitis g
b) and if it is n

1 ifvy =1
scribed

2) if vy<1
cooling

power test shall consist of a run at full throttle, the engine being equipped as specified

ance data shall be obtained under stabilized normal operating conditions.

ing system of the test bench satisfies the minimum conditions for a good-installation but g
juate cooling conditions of the engine and therefore does not allow ‘measurement in n
conditions, the method described in annex A may be used.

onditions to be satisfied by the installation shall be as follows:
@ > 0,25 m?

e maximum speed of the vehicle;

e maximum speed of the flux of cooling air-at the fan exit;
e cross-section of the flux of cooling air.

0 < 0,25 m?,

ossible to stabilize the operating conditions, the method in 5.3.2 is applied;

ot possible to stabilize the Joperating conditions:

20 km/h and ¢ > 0;25 m?, the installation satisfies the minimum conditions and the m

n annex A may_be apphed

20 km/h andfer ¢ < 0,25 m?, the installation does not satisfy the minimum conditions
nstallation of the test equipment shall be improved.

The engine sh
dations. Comb
the presence ¢

bll havé been run-in, started and warmed up in accordance with the manufacturer's rg
stion chambers of spark-|gnlt|on englnes may contaln deposits, but in limited quantity wh

ence conditions (see 6 2) as possnble in order to minimize the correction factor

n table 1.

till cannot
brmal and

ethod de-

5 and the

commen-
ch avoids
r to refer-

5.3.3 The temperature of the inlet air to the engine (ambient air) shall be measured within 0,15 m of the point

of entry to the

air cleaner, or, if no air cleaner is used, within 0,15 m of the air inlet horn.

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

5.3.4 No data shall be taken until torque, engine speed and temperature have been maintained substantially

constant for at

least 30 s.

5.3.56 The engine speed during a run or reading shall not deviate from the selected rotational speed by more than

+1%.
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5.3.6 Observed brake load, fuel consumption and inlet air temperature data shall be taken virtually simultaneously
and shall, in each case, be the average of two stabilized consecutive readings which do not vary more than 2 %
for brake load and fuel consumption.

5.3.7 A measurement time of not less than 10 s shall be used when measuring engine speed and fuel con-
sumption with an automatically synchronized counter-timer combination; for hand operation, the time of
measurement shall be not less than 20 s.

5.3.8 The coolant outlet temperature in liquid-cooled engines shall be controlled at 3563 K + 5 K, unless otherwise
specified by the manufacturer.

For air-cooled engines, the temperature at a point indicated by the manufacturer shall be kept within _28 K of the

: 1 ol b dlo oo o
maximum jvatte-spectHeaDy-the-mandractures:

5.3.9 The fuel temperature at the inlet of the injection pump or carburettor shall be maintaingd within the limits
establishefl by the engine manufacturer.

5.3.10 T:I;e lubricating oil temperature measured in the oil sump or at the oil cogler outlet, if fitted, shall be
maintained within the limits established by the engine manufacturer.

5.3.11 The exhaust temperature shall be measured at a point in the exhaust pipe(s) adjacent to the outlet
flange(s) df the exhaust manifold(s) or ports.

5.3.12 In case of the fuel being disputed, tests shall be made with ene of the following CEC? reference fuels:
CEC RF-01-A-80
CEC RF-08-A-85.

(See annekes B and C.)

5.3.13 |[f|it is impracticable to fit the standard exhaust system, a system permitting the normal gngine running
characteristics in accordance with the manufacturer's specification shall be fitted for the test. In garticular in the
test labordtory, the exhaust extraction system.at-the point where the test bench exhaust system is gonnected shall
not, with the engine in operation, create at the exhaust extraction duct a pressure differing from the atmospheric
pressure tpy more than + 740 Pa (7,4 mbar), unless the manufacturer has specifically prescribed thg back pressure
prior to the test, in which case the lower of the two pressures shall be used.

5.4 Test procedure

Record ddta at a sufficient idmber of operating rotational speeds to define completely the power purve between
the loweslt and the maxirnum engine rotational speeds recommended by the manufacturer.

5.5 Data to befecorded

Data to b recorded shall be those indicated in clause 7.

6 Determination of net power

6.1 Definition of factors «, and «,

These are the factors by which the observed power shall be multiplied to determine the engine power, taking into
account the efficiency of the transmission («, factor) which might have been used during the test and the reference
atmospheric conditions specified in 6.2.1 (a, factor).

The corrected power (i.e. power under reference conditions and at the end of the crankshaft, P, is given by the
following equation:

PO = a1a2P

3) Co-ordinating European Council for the Development of Performance Tests for Lubricants and Engine Fuels.
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where
oy is the correction factor for efficiency of the transmission;
oy is the correction factor for reference atmospheric conditions (a,, Or ayy);
P is the measured power (first power).

6.2 Atmospheric conditions
6.2.1 Reference atmospheric conditions

The reference

6.2.1.1 Tempeprature

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

6.2.1.2 Dry ptessure

The reference diry pressure, py 1 is 99 kPa.

NOTE 2 The dfy pressure is based on a total pressure of 100 kPa and a water vapour pressure of 1 kPa.
P4, ref = Pao [ Pwo

where

Pso IS tife reference total pressure (100 kPa);

Pwo IS the reference water vapour pressure (1 kPa).
6.2.1.3 Reference total pressure

The reference {otal pressure, p,,, is 100 kPa (1 000:mbar), with humidity being neglected for two-strokg engines.

NOTE 3  Withip the temperature range 283 K t0.318 K, the effects of humidity on the correction factor value mpy be neg-
lected (though in| some cases these effects may‘not be negligible), taking into account the accuracy of the measurgments.

6.2.2 Test atmospheric temperature

The atmospherjc temperature, TAor-d, in degrees Celsius) shall be within the following values during the test:
283 K < T[< 318 K (10 :C.« 0 < 45 °C)

6.3 Determination.of power correction factors

6.3.1 Determjnation of «, factor

Where the measurement point is the crankshaft exit, this factor is equal to 1.

Where the measurement point is not the crankshaft exit, this factor is calculated with the formula:
1

o = “'hT
where 7, is the efficiency of the transmission which is located between the crankshaft and the measurement point.

This efficiency of the transmission, 7,, is determined from the product of efficiency #; of each element constituting
the transmission:

Ne=MNq1 X Ng X ... XM

The efficiency n; of each element constituting the transmission is given in table 3.
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Table 3 — Transmission component efficiencies

Component Type Efficiency
Spur gear 0,98
Gear Helical gear 0,98
Bevel gear 0,98
ReHe 8,95
Chain
Silent 0,98
Toothed 0,95
Belt
V-belt 0,94
Hydraulic coupler 0,92
Hydraulic coupler or converter
Non-locked hydraulic converter 0,92

6.3.2 Determination of «, factors

The test may be carried out in air-conditioned test rooms‘where the atmospheric conditions are confrolled to equal
the referepce conditions.

6.3.2.1 Symbols for correction factors «,, and-a,,

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

Dy is the dry atmospheric pressure, in kilopascals, i.e. the total barometric pressure minus thg water vapour
pregsure;

Da is the total atmospheric-pressure.

6.3.2.2 Hour-stroke engines

The corregtion factor w5 for four-stroke engines shall be as calculated by the formula:

12 0,6
o = BT
2a P4 298

This formula only applies if
0,95 < oy, < 1,05

If these limits are exceeded, the corrected value obtained shall be given, and the test conditions {temperature and
pressure) precisely related in the test report.
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6.3.2.3 Two-stroke engines

The correction factor ay, for two-stroke engines shall be as calculated by the formula:

ay =100 A [( T )

7 p Y (298 )

This formula only applies if
0,96 < ay, < 1,04

If these limits are exceeded, the corrected value obtained shall be given, and the test conditions (temperature and
totai pressurej precisely stated in the test report.
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(State “NONE" where not applicable, or delete.)

7.1 Engine data

7.1.1 Reciprocating engines

Bore: ..o

................. MM Stroke: ..evviiviiiiieeeeee e, M

TYPE: oottt Serial NO.o oo

Swept volume of one CYNINAEI: .....ooiiiiieiiiiiei e cm®

Number of cylinders: ..

Arrangement Of CYINABIS: ...ovrviiiriiiiciceice i

Total swept volume of the Cylinders: ... cm
Firing orddr: ...............
Compresslon ratio: .....

7.1.2 Rotary trochoidal engines

Make: ..o,
Epitrochoifdal/hypotrochoidal4)
Envelope:|internal/external4

3

Cycle: two-stroke/four-stroke4)

Number of gas-tight chambers between the rotor and the stator, i.inumber of peripheral sealing devicgs per rotor or

stator: .
Eccentricify: ...............
Operating|width: ........
Number of rotors: ......
Compressjon ratio: ...

7.1.3 Transmission gear ratio

Reductign gear ratio =

7.2 Fuel supply

Pump: Mgke: ............

Prefilter: yes/no%

7.3 Carpurettor.

.................. mm  Generating radius: ... St MM
................ mm Swept volume of opeigas-tight chamber: ... fo, cm?®
........................ FIring OFABI: ...

Cycle: two-stroke/four-stroke#)

Crankshaft rotational speed
Power take-off\shaft rotational speed

TYDE. et Serial NO.: oo
Filter: yes/no#

Make: . Cm TYPE. oot Serial NO.: oo

NUmMber: e DETailed SPECITICATIONS. ..voooiosoorsisomoeereeresee e er oo ie e mas e ess et et
7.4 Injection pumps or devices

MaKE: e TYPE: oo Serial NO.: v

Static timing: ..o AGVENCE TEBVICE: ..ooiiiiiieeeeieeeeeete e ettt e e et e e e e e ettt e e e bt et e et e e e e ee e e e e sras

Manufacturer's code:

4) Delete where inapplicable.
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7.5 Injection nozzles and nozzle holders

MaKE: oot TYPE: ettt Serial NO.: oo

1eNGthS: oo mm
Setting pressure: .................... kPaS Injection high pressure pipes o .
inside diameter: ........ccccoiiiiiiiiiiiiens. mm

7.6 Ignition distributor

Make: e TYPE. e Serial NO.I oo

Static timing: .} AAVANCE ABVICE: ....oiiviiicrieeeieectieeiteeetteseeeetaeebeesireesibeeerreesbeesnnsesseessseensessmre foareesnveenne

Timing at ........}...... DTN ettt ettt enens (as specified by the manufacturer)

Maximum rangg Of 8AVANCE ABVICE: ..........covveirierieiererieierieree ettt st eree s esesvessess e sen ey B sesesnen o

Distributor CONtACt Dreaker GaAp: .......cccccveiiieriieie ettt e s sre e e esnessn e o e e L mm
7.7 Spark-plugs

Make: e TYPE: it Serial NQ.:"..ooveeeeeeeceeeneenfeenee

Number per cylinder: .......cccccoovvevveenee. Electrode @ap: ....ccocveveererieireeiesreeresreeeneesee ogbennenne e st o mm
7.8 Ignition|coils

Make: oo, TYPE: i eeeeeeeee L Serial NO.: veeeiieeeveeneeeei e

NUMDET: e ettt e et e e sete e ereesabeesbaesabe s seeeegee et e seeuteerbeesuneesssesabaesebaesnnneenneensseessessseessaasnes |ereanuaenss
7.9 Interference suppressor

MaKe: oo e TYPE: oo N Serial NO.: ..o fer
7.10 Inlet system

Inlet manifold: |.....cooveveiiiieeereeeeee DESENPTION: vttt ettt et et eb e s

Air filter: Make:| .....cooveeiinieiieiiceiee TYPE. oo Serial NO.: e e,

Inlet silencer: Make: ... o e Type: v Serial NO.: .oooovviiiiiieecieeeee b,

Inlet maximum |depression at full flow*recommended by the manufacturer: ..o, ... kPa®
7.11 Pressure charger:with/without*

DeSCription O the SYSIEMI. .....iiieiieie ettt sttt et b et e bt sh e sh s s be e e e sa e st e e aesneeseeneete b s et ettt

Make: oo, B 1Yo 1T S U PP P PPVRPPPTRPOPRTOPSY FORPRPPRRIN

Compressor systef—Make———————r—— Y ——— YOO

Charge-air-cooling system: MaKe: .........ccciriiriiciininecr et TYPE: oot
7.12 Valve gear

Type of valve gear: ........cccovvevevvivnnnnns Brief AESCIIPHION: o.eviiviieeectee ettt ettt eve et e e e et ene e

Valve timing: .....ccooveeieiiieeeeniceieee Tappet clearances [hot/CoIdT: ..o mm

5) May also be

10

specified in millibars.
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7.13 Crankcase emission control system

B GO CIIPLION: ... oottt ettt e e et e et e e e te e e te e e bt e e tbeetbeeea e e e be e eaae ettt eate e bt seaeeete e n e e teeeaneeeeaeeeneeeanaeenneean
Make: ..o TYPE: oo Serial NO.: oo

7.14 Exhaust system

Pipes: standard/not standard4 Brief description if NOt: .........ooooiiiiii e
Silencer: Make: .......c.cocovvieieeieeiennn, TYPE: ot Serial NO.: oo,

7.15 Cooling system

7.15.1 Ljquid

Nature of [the lIQUIT: ...ocvioiiieee et s saeee e ssaee e et e T sne e e
Circulating pump: Make: ......ccccceevveeene. Type: .......... Serial No.: oo, Drive ratio: ™.....ccoceeefooriicii
Thermostat: Make: .........ccceeeevviivveeneen, Type: .......... Serial NO.: oo, Setting:” o
Radiator: Make: .......ccccoveevevveiieieeee TYPE: oot S€rialNO.: oo e,
Pressuriziphg valve: Make: ............cccce... TYPE: oot Pressure setting: ......loeeeeiiiiiennn,
Fan: Makg: .......ccccoovvevviiiieciieciicccees TYPE: oot i Serial NO.: .oocveeieveii ol
Fan drive [SYSTEM: ..ot T e e Drive ratio: .....cccoceceeee i,

Fan cow!] yes/no4
7.15.2 Alir

7.15.2.1 [Forced-air cooling

Fan: Makg: ........ccccceeevvienns TYPE: oot Serial NO.: oo Drive ratio: ...l
Air ducting (standard production): yes/no#4
Auxiliary {est bed fan: yes/no4

Temperature regulating system: yes/no# Brief description: ......ccccvriiiiiieeeeeeeeeeee b

7.15.2.2 |[Natural air cooling
Air ducting (standard production): 'yes/no4

7.16 Oil cooler: yes/no*

Make: Lo TYPE: et Serial NO.: oo,

7.17 Elrctrical equipment

Generator/alternator4)
MaKE: et TYPE: e Serial NO.: i,

7.18 Anti-pollution systems

== o L=t o] o1 o o AT OO U P TP PP PP PPRPPP

1
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7.19 Other test equipment

(Enumeration and brief description if NECESSANY): ......oiviiiiiiiii e

7.20 Specific test conditions

Total DArOMELTIC PrESSUME. .....cviviieiereeieetieie ettt kPad
Relative NUMIAILY: ..ooviieiieeeeier ettt % (for information)
Temperature of the test 1aboratory: ........ccoveeciiiiiiiniii s °C (for information)
Cooling liquid outlet-temperature-specified by the manufacturer: °C
Air-cooled enging temperature specified by the manufacturer: ... °C
Oil temperature [ange specified by the manufacturer: ..o CCMIN. e LT °C max.
Fuel temperaturg range specified by the manufacturer at inlet of the carburettor
or Of the INJECHON PUMP:  ..cviiiiiiiie ettt s Cmin. e AN °C max.

Exhaust temperdture (measured at a point in the exhaust pipe(s) adjacent
to the outlet flange(s) of the exhaust manifold(s) or of the exhaust port(s))

recommended by the manufacturer ...........ccocooviiiiiii °C
Idling speed (rotational freqUENCY): ....ccoovviiiiiiiiiiiiicr i min~" ffor‘information)
Laboratory extragtion system for the exhaust games: ........cccovvviiiniiiniiiiieneie e
Over-pressure off Maximum dePreSSION: ......cccveriiiieiiiiieiireie e ) TR Pa, at full loag
Dynamometer: Make: ........cccccoeviineeen. TYPE. it Serial NO.o oo
(0701213 7= 10 AU TUUUUTN NSO T TP OO OO UUOUTUE s N PO P OO PP PP UUURRPPPTPPPIIRUPPPPPPPIY RPPPPPPRN

Fuel consumptign measuring apparatus: gravimetric/volumetric4)

7.21 Fuels apd lubricants

Liquid fuel

Make: oo TYPE: oo N e Research octane number (RON): ...l
Lead content: oo, g/dm?
Distillation: Temperature at which the distillate velume is equalto — 10% : ....... 50%: ....... 0 %: ... End pqint: .......
Density: .oooveee oo glemat ... °C
Lower calorific ialue: .........ccccccvveeeeeen. kJ/Kg
Other fuels
CRATACTEIISTICS: [ ivveeeieeiee el N ettt e e e et e e s e e e et e e en b e e st e ennneeeeebeeeennneseesinenesansnssssnnnsssnneesnsneneens | oeriniiens
Lubricant
Make: oo A TYPE: e SAE ViSCOSItY: ..oooeveiiieeeeeen e
Mixture-ratio Of FUEIS TOMUIDIICANTS. .....oiiiiiiiiiie ettt ettt e s bae s sneessnaeesnnne e e s [

7.22 Result

Maximum net power: ...........cccccceveeene. kWat ... min~"
Maximum net torque: .........cccooeeunee... N'mat ... min~"
Specific fuel consumption

— at maximum net power: ................ a/(kW+h)

— at maximum net torque: ................ a/(kW+h)

12
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7.23 Statement of results (net power)

The characteristic curves of the corrected torque and power and of the specific fuel consumption shall be drawn
as a function of the engine speed.

Engine speed, min~"

Dynamonheter rotational speed, min~"

Dynamonpeter load, N

Crankshaft torque, N'm

Observed power, kW

Total bargmetric pressure, kPa

Temperature of inlet air, K

Correction factor

Corrected crankshaft torque, N°'m

Corrected power, kW

Specific fluel consumption, g/(kW-h)

Temperature of engine cooling?), K

Temperafure of oil at measuring point, K

Exhaust emperature, K

Air temperature after pressure)charger, K

Pressure [after pressufe~charger, kPa

1) Withgut correction of power
2) Specify-measurement point (delete where inapplicable):

— at cooling liquid outlet;

— at plug gasket;

— at other points, to be specified.
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8 Designation units

8.1 Units

Unit of mass: gram (g)

Unit of power: kilowatt (kW)

Unit of torque: newton metre (N-m)

8.2 Designation

When the perf
according to thi
accordance wit

8.3 Notatior

8.3.1 Declar

el
The declared n

indicates in his
Qualify declareg
EXAMPLE

ISO net power:
or, where the a

ISO net power:

1Srmance (power curves, torque and specific fuel consumption) of a heat engine are de

International Standard, reference shall be made to the method used by stating "detef
ISO 4106".

net power and corresponding engine speed

power and corresponding engine speed are that power and engine‘speed which the man
sales literature for an engine type.

“net power and engine speed” by the word “ISO".

min~ " (in accordance’with 1SO 4106)

min~ ! (in accordance with ISO 41086, annex A).

8.3.2 DeclareI

The declared n
the manufactur

Qualify declareq
EXAMPLE

ISO net torque:
or, where the a

ISO net torque:

br indicates in his sales literature for an engine type.

net torque and corresponding engine speed

t torque and corresponding engine-speed are that torque and corresponding engine spe

“net torque and engine/speed” by the word "I1SO".

min~! (in accordance with ISO 4106)

min~" (in accordance with ISO 41086, annex A).

8.3.3 Declarer specific fuel consumption and corresponding engine speed

The declared specific fuel consumption and the corresponding engine speed are those specific fuel consumption
ng engine speed which the manufacturer indicates in his sales literature for an engine type.

and correspondi
Qualify declared
EXAMPLE

ISO specific fue

14

“specific fuel consumption and engine speed” by the word “ISO".

| consumption: .........c.......... g/(kW-h) at min~" (in accordance with ISO 4106).

ed which


https://standardsiso.com/api/?name=c4d0f343ad5cf98da3f8c49435326b20

ISO 4106:1993(E)

Annex A
(normative)

Test conditions: power measuring method by engine temperature standard

A.1 The net power test shall be made at full throttle, the engine being equipped as specified in table 1.

A.2 Perfarm
the enging.

esh air supply to

The engirle shall have been run-in, started and warmed up in accordance with the manufacturef's recommen-
dation. Cdmbustion chambers of spark-ignition engines may contain deposits, but in limited guantity which avoids
the presepce of hot-spot ignition. Test conditions such as inlet air temperature shall be(selected ag near to refer-
ence conditions (see 6.2.1) as possible in order to minimize the correction factor.

A.3 Theq temperature of the inlet air to the engine (ambient air), shall be medsured within 0,15 m maximum of
the point pf entry to the air cleaner, or, if no air cleaner is used, within 0,15 m of the air inlet horn

The thermjometer or thermocouple shall be shielded from radiant heat an@/located directly in the aifstream. It shall
also be shielded from fuel sprayback. A sufficient number of locatiopstshall be used to give a representative av-
erage inlet temperature.

A.4 Thq engine speed during a run or reading shall not deviate from the selected rotational speedl by more than
+1%.

A.5 Thd brake load data of the test engine shall be-taken by reading the dynamometer brake joad when the
engine monitor temperature reaches the set-up temperature while the engine speed is being kept almost constant.

A.6 Observed brake load, fuel consumption.and inlet air temperature data shall be taken virtually simultaneously
and shall |n each case be the average of two obtained values which do not vary more than 2 % for|brake load and
fuel consdéimption.

A.7 Fudl consumption measuremént shall be commenced after it has been confirmed that the gngine speed is
set to the| specified value.

A measufement time of not {ess than 10 s shall be used when measuring engine speed and fugl consumption
with an ajitomatically synchrenized counter-timer combination; for hand operation, the time of megsurement shall
be not legs than 20 s.

A.8 For liquid-cotled engines, the temperature of the coolant at the outlet from the engine shall be controlled
within + b K from-the upper thermostatically controlled temperature specified by the manufacturef.

If no temperature is specified by the manufacturer, the temperature shall be controlled at 3563 K +{ 5 K.

A.9 For air-cooled engines, the temperature of the ignition spark-plug washer shall be controlled within +£10 K
of the temperature specified by the manufacturer.

If no temperature is specified by the manufacturer, the temperature shall be controlled at 483 K + 10 K.

The ignition spark-plug washer temperature attached to the air-cooled engine shall be measured by the use of a
gasket type thermocouple thermometer.

In case of multicylinder engines, it is permissible to measure the ignition spark-plug washer temperature at only
one representative cylinder.

A.10 The fuel temperature at the inlet of the injection pump or carburettor shall be maintained within the limits
established by the engine manufacturer.
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A.11 The temperature of the lubricating oil measured in the oil sump or at the outlet from the oil cooler, if fitted,

shall be maintained within the limits established by the engine manufacturer.

A.12 The exhaust temperature shall be measured at a point in the exhaust pipe(s) adjacent to the outlet flange(s)

of the exhaust manifold(s) or ports.

A.13 In case of the fuel being disputed, tests shall be made with one of the following CEC reference fuels:

CEC RF-01-A-80
CEC RF-08-A-85.

(See annexes Band C.)

A.14 |f it is impracticable to fit the standard exhaust system, a system permitting the normal ‘€nging running
characteristics |n accordance with the manufacturer's specification shall be fitted for the test.-n particylar in the
test laboratory, [the exhaust extraction system at the point where the test bench exhaust system'is connegted shall
not, with the epgine in operation, create at the exhaust extraction duct a pressure differing_from the atmospheric
pressure by mdre than + 740 Pa (7,4 mbar), unless the manufacturer has specifically prescribed the back pressure

prior to the tesf, in which case the lower of the two pressures shall be used.
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Reference fuel CEC RF-01-A-80 for spark-ignition engines —

Specifications — Premium gasoline leaded

____Characteristic Limits and units Test method?)
Research octane number (RON) 98 min. SO 5164
Relative [density 15 °C/4 °C (specific
gravity) 0,748 £+ 0,007 ISO 3675
Reid vapour pressure 60 kPa + 4 kPa (600 mbar + 40 mbar) ISO 3007
Distillatign ISO 3405

Initial boiling point 32°C+8°C

10 % {volume) 50°C +8°C

50 % {volume) 100°C £ 10 °C

90 % {volume) 160 °C + 10 °C

Final Hoiling point 195°C +10°C

Residye 2 % (V/V) max:
Hydrocafbon analysis ISO 3837

— Olefins 20 % (V/V) max.

— Argmatics 45 % (V/V) max.

— Safurates balance
Oxidatiop stability 480 minutes min. ISQ 7536
Existent|gum 4 mg/100 mm?, max. ISO 6246
Sulfur cqgntent 0,04 % (m/m) max. ISO 4240, ISO 8754
Lead content 0,25 g/dm3 + 0,015 g/dm3 ISO 3830

— Nature of scavenger motor mix

— Nature of lead alkyl not specified
Carbon/hydrogen ratig to be reported
NOTE — The blending of CEC RF-01-A-80 shall only use conventional European base materials| and exclude
unconventional>components such as pyrolysis gasoline, thermally cracked material and motor benzole.

1) See'ammexD:
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