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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
ME/20, Internal Combustion Engines to supersede AS 2789.10—1986. It is identical with and has
been reproduced from ISO 4106:1993, Motorcycles —Engine test code—Net power.

The Standards in the series are as follows:

AS
4594

Internal combustion engines— Performance

4594.0 Part 0: Application
4594.1 Part 1: Standard reference conditions, declarations of power, fuel and lubricating oil

consumptions, and test methods

4594.3 Part 3: Engines for land, rail-traction and marine use—Test measurements
4594 .4 Part 4: Engines for land, rail-traction and marine use—Speed governing
4594.5 Part 5: Engines for land, rail-traction and marine use—Torsional vibrations
4594.6 Part 6: Engines for land, rail-traction and marine use—Overspeed protection
4594.7 Part 7: Engines for land, rail-traction and marine use—Codes for engine power
4594.8 Part 8: Engines for road vehicle use—Test code, net power

4594.9 Part 9: Engines for road vehicle use—Test code, gross power

4594.10  Part 10: Engines for agricultural tractor and machine use—Test code, net power
4594.11 Part 11: Engines for motorcycle use—Test code, net power (this Standard).

An application Standard, AS 4594.0 has been produced to be read in conjunction with these
Standards to indicate inconsistencies within the adopted ISO Standards.

As this Standard is reproduced from an International Standard the following applies:

(a) Terminology The words ‘this Australian Standard’” should replace the words ‘this
International Standard” whenever they appear.

(b)  Decimal comma The decimal point should replace the decimal comma wherever it appears.

(c)  Cross-references The reference to International Standards should be replaced by references
to Australian Standards as follows:

Reference to International Standard Australia Standard

ISO AS

2710 Reciprocating internal combustion —

engines— Vocabulary
3833 Road vehicles—Types—Terms and —

definitions

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of
the annex to which they apply. A ‘normative’ annex is an integral part of a Standard, whereas an
‘informative’ annex is only for information and guidance.
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AUSTRALIAN STANDARD

Internal combustion engines—Performance

Part 11:
Engines for motorcycle use—Test code, net power

1 Scope

Trus International Standard specifies a method for testing engines designed for motorcycles, as defined in
ISO 3833:1977. definition 3.5. It applies to the evaluation of their performance with a view, in particular, 1o pre-
senting curves of power and specific fuel consumption at full load as a function of engine rotational speed.

It applies only t¢ net power assessment.

This International Standard concerns internal combustion engines used for propulsion of motorcycles and included
in one of the following categories:

— reciprocating internal combustion engines (spark-ignition) but excluding free piston engines;

— rotary piston engines.

These engines may be naturally aspirated or pressure-charged, either using a mechanical supercharger or
turbocharger.

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 possi-
bility of applying the most recent editions of the standards indicated below. Members of [EC and ISO maintain
registers of currently vaiid International Standards.

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

1SO 3833:1977, Road vehicles — Types — Terms and definitions.

3 Definitions

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

3.1 net powaer: Power cbtained on a test bench at the end of the crankshaft or its equivalent™ at the corre-
sponding engine speed with the equipment and auxiliaries 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 iubricants excluded when they are used with a mixture of fuels.

1} 4 the power measurement can only be carried out with a mountsd 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.

The torque-measuring system shall be calibrated to take into account friction losses. The accuracy may be
+ 2 % for measurements carried out at power less than 50 % of maximum power. However, for the maximum
torque measurement, the accuracy shall remain at + 1 %.

4.2 Engine speed (rotational frequency)

The engine speed {rotational frequency) measuring system shall have an accuracy of + 0,5 %.
4.3 Fuel consumption

The fuel consumption (flow} measuring system shall have an accuracy of + 1 %.

4.4 Engine inlet air temperature

The air temperature measuring system shali have an accuracy of +£ 1 K.
4.5 Barometric pressure
The barometric pressure measuring system shall have an accuracy of + 70 Pa?.

4.6 Back pressure in exhaust system

The system used 1o measure the back pressure in the exhaust system shall have an accuracy of + 25 Pa.

5 Tests

5.1 Auxiliaries

During the test auxiliaries necessary to make the engine acceptable for service in the intended application {as listed
in table 1) shalt be installed on 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} 1bar=10°Pa
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Table 1 — Installation of equipment and auxiliaries during test

Auxiliaries

Fitted for net power test

Inlet system

Inlet manifold

Crankcase emission controt system
Air filter

Inlet silencer

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

Yes, standard production equipment

Induction heating device of inlet manifold

Yes, standard production equipment. If possible,

10 be set in the most favourable position.

Exhaust system

Manifold

Connecting pipes

Silencer

Tail pipe

Pressurecharging devices
Electro-control devices (if fitted}

Yes, standard production eguipment

Fuel supply pump

Yes, standard production equipment

Carburettor

Yes, standarg production equipment

Fuel injection equipment

Prefilter

Filter

Pump
High-pressure pipe
Injector

Yes, standard production eguipment

Liguid cooling equipment
Engine cowling

Radiator

Fan

Fan cowl
Water pump
Thermostat

No

Yes, standard production equipment

Alr cooling

Cowl
Fan or blower
Temperature regulating device

Yes, standard production equipment

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 proguction equipment

11

Anti-pollution devices

Yes, standard production equipment

12

Qil cooler (if fitted)

Yes, standard production equipment
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Table 2 — Setting conditions

1 Setting of carburettor
In accordance with
the manufacturer's
production specifica-
tions for the approval
of the maximum out-
3 | Ignition or injection tim- | put of the engine.

ing (timing curve)

2 | Setting of injection pump
delivery system

5.3 Test conditions
5.3.1 The net power test shall consist of a run at full throttle, the engine being equipped as specified in tabie 1.

6.3.2 Performance data shall be obtained under stabilized normal operating conditions.

Where the cooling system of the test bench satisfies the minimum conditions for a good instaltation but still cannot
reproduce adequate cooling conditions of the engine and therefore does not allow measurement in normat and
stable working conditions, the method described in annex A may be used.

The minimum conditions to be satisfied by the installation shall be as follows:
v, » v, and ¢ > 0,26 m?
where
v, is the maximum speed of the vehicle;
vy is the maximum speed of the flux of cooling air at the fan exit;
[ ts the cross-section of the fiux of cooling air.

If v, < v, andfor ¢ < 0,25 mz,
a} and if it is possible to stabilize the operating conditions, the method in 5.3.2 is applied;
b} and if it is not possibie to stabilize the operating conditions:

1) it v, 2 120 km/h and ¢ > 0,25 mZ, the instalistion satisfies the minimum conditions and the method de-
scribed in annex A may be applied,

2} if v, < 120 km/h and/or @ < 0,25 m?, the installation does not satisfy the minimum conditions and the
cooling installation of the test equipment shall be improved.

The engine shali have been run-in, started and warmed up in accordance with the manufacturer's recommen-
dations. Combustion chambers of spark-ignition engines may contain deposits, but in limited quantity which avoids
the presence of hot-spot ignition. Test conditions such as inlet air temperature shall be selected as near to refer-
ence conditions (see 6.2} as possibie in order to minimize the correction factor.

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 intet 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.

5.3.5 The engine speed during a run or reading shall not deviate from the selected rotational speed by more than
+ 1 %.
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