INTERNATIONAL STANDARD

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION®MEXAYHAPOAHAR OPFAHU3ALUA NO CTAHAAPTU3AUUNSORGANISATION INTERNATIONALE DE NORMALISATION

Road vehicles — Mopeds — Engine test code — Net power

Véhicules routiers — Cyclomoteurs — Code d’essai des moteurs — Puissance nette

First edition — 1978-12-15

UDC 629.118.35: 621.43.018.7 Ref. No. 1SO 4164-1978 (E)

Descriptors : road vehicles, auto-cycles, internal combustion engines, tests, power measurement, net power, test results.

Price based on 11 pages



FOREWORD
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INTERNATIONAL STANDARD

1SO 4164-1978 (E)

Road vehicles — Mopeds — Engine test code — Net power

1 SCOPE

This International Standard specifies a method for testing
engines designed for mopeds, applicable to the evaluation
of their performances with a view, in particular, to
presenting curves of power and specific fuel consumption
at full load as a function of rotational frequency.

It applies only to the net power study.

2 FIELD OF APPLICATION

This International Standard!/cancerns iinternal.combustion
engines used for propulsion of mopeds, as defined in
ISO 3833, normally travelling on roadsyand lin¢luded (in
one of the following categories :

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

— rotary piston engines.

3 REFERENCES
ISO 1585, Road vehicles — Engine test code — Net power.
ISO 3833, Road vehicles — Types — Terms and definitions.

4 DEFINITIONS

4.1 net power : The power obtained on a test bed at the
crankshaft or its equivalent?), at the rotational frequency
specified by the manufacturer, the engine being equipped
with the standard production auxiliaries necessary to its
operation for the particular application.

4.2 specific fuel consumption: The amount of fuel
consumed per output and per hour. The amount of lubri-
cants must be excluded when they are used with a mixture
of fuels.

4.3 auxiliaries : The equipment and devices listed in
table 1.

4.4 standard production equipment: Any equipment
normally provided by the manufacturer for a particular
engine application.

4.5 compression ratio: The volume swept by a piston
plus the volume of the combustion chamber divided by the
volume of the combustion chamber.

5 ACCURACY OF MEASUREMENTS

5.1 Torque

Theaccuracy of the'measured value shall be + 2 %.

5.2 Rotational frequency

The accuracy of the measured value shall be = 0,5 %.

5.3 -Fuel consumption

+ 2 % overall for the apparatus used.

5.4 Engine inlet air temperature

+2°C.

5.5 Barometric pressure

+ 70 Pa (0,70 mbar?)).

5.6 Pressure in exhaust extraction duct

+ 25 Pa (0,25 mbar).

6 TESTS

6.1 Auxiliaries

During the test, the auxiliaries specified below shall be
installed on the test bed, as far as possible, in the same
position as the intended application.

The engine shall be equipped only with the auxiliaries
necessary to make it acceptable for service in the vehicle
(see table 1).

1) If the construction of the engine does not permit direct connection of the test dynamometer to the crackshaft, the test dynamometer is
connected to the engine power take-off shaft, the power being transmitted through the reduction gear, clutch and top gear of the transmission.

2) 1 bar=10%Pa
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TABLE 1 — Installation of auxiliaries during test for determination of net power of engine

No. Auxiliaries Fitted for net power test

1 Intake system

Intake manifold
Air filter

Intake silencer Yes, standard production equipment
Crankcase emission control system
Speed limiting device

2 Exhaust system

Exhaust purifier
Manifold

Connecting pipes‘I ) Yes, standard production equipment
Silencer”
Tail pipe!

3 Carburettor Yes, standard production equipment

4 Fuel injection equipment

Prefilter

Filter

Pump

High pressure pipe
Injector

Air intake valve, if fittedz)
Governor (if fitted)

Yes, standard production equipment

5 Liquid cooling equipment
Radiator
Fan4)5) . )
an Yes,3) standard production equipment
Water pump
Thermostat®)
6 Air cooling
Cowl . .
Fa:l‘”s) } Yes, standard production equipment
Auxiliary test bed fan Yes, if necessary
Temperature regulating device Yes, standard production equipment
7 Electrical equipment Yes,7) standard production equipment
8 Anti-pollution devices Yes, standard production equipment

1) If it is impracticable to fit the standard exhaust system, a system of equivalent restriction may be fitted for the test, provided that this is
acceptable to the manufacturer.

In the test laboratory, the exhaust extraction system at the point where the test bed exhaust system is connected shall not, with the engine in
operation, create at the exhaust extraction duct a pressure differing from the atmospheric pressure by more than + 740 Pa (7,40 mbar), unless
the manufacturer has accepted a higher back pressure prior to the test.

2) The air intake valve is the control valve for the pneumatic governor of the injection pump.

3) The radiator, the fan, the water pump and the thermostat shall be located on the test bed in the same relative positions that they will
occupy on the vehicle. The cooling liquid circulation shall be operated by the engine water pump only.

Cooling may be produced either by the engine radiator or by an external circuit, provided that pressure loss of this eircuit remains substantially
the same as that of the engine cooling system. The radiator shutter, if incorporated, shall be in the open position.

4) Where a disconnectable fan is incorporated, the net power shall be determined first with the fan disconnected, then with the fan connected.

5) Where a fixed fan, electrically or mechanically operated, cannot be fitted on the test bed, the power absorbed by the fan should be
determined at the same engine rotational frequencies as those used for the measurement of the engine power. This power shall be deducted
from the corrected power to obtain the net power.

6) The thermostat may be fixed in the fully open position.

7) Minimum power of the generator : the power of the generator shall be limited to that necessary for the operation of accessories which are
indispensable for the operation of the engine. There shall be no charging of the battery during the test.



6.2 Setting conditions

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

TABLE 2 — Setting conditions

1 Setting of
carburettor(s)

2 Setting of injection In accordance with the manufac-
pump delivery turer’s production specifications
system and used without further alter-
ation for the particular application

3 Ignition or injection
timing (timing
curve)

6.3 Test conditions

6.3.1 The net power test shall consist of a run at full
throttle for spark ignition engines, the engine being
equipped as specified in table 1.

6.3.2 Performance data shall-be obtained,under. stabilized
normal operating conditions, ‘with "an__adequate ‘fresh” air
supply to the engine. The engine must have been run-in
in accordance with the manufacturer’s recommendations.
Combustion chambers of spark ignition engines may
contain deposits, but in limited quantity. Test conditions
such as inlet air temperature shall be selected as near to
reference conditions (see’ 7.2) as possible, in .order. to
minimize the magnitude of the correction factor.

6.3.3 The temperature of the inlet air to the engine
(ambient air), shall be measured within 0,15 m maximum
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 ther-
mometer 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 sufficient number of
locations shall be used to give a representative average
inlet temperature.

6.3.4 No data shall be taken until torque, rotational
frequency and temperature have been maintained
substantially constant for at least 30 s.

6.3.5 The engine rotational frequency during a run or
reading shall not deviate from the selected rotational
frequency by more than + 2 %.

6.3.6 Observed brake load, fuel consumption and inlet
air temperature data shall be taken simultaneously and shall
in each case be the average of two stabilized sustained
values which do not vary more than 2 % for brake load and
fuel consumption.

6.3.7 A time of measurement of not less than 10 s shall be
used when measuring rotational frequency and fuel
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consumption with an automatically synchronized counter
timer combination; for hand operation, the time of
measurement shall be not less than 20 s.

6.3.8 The coolant outlet temperature in liquid-cooled
engines shall be controlled at 80+ 5 °C unless otherwise
specified by the manufacturer.

For air-cooled engines, the temperature at a point indicated
by the manufacturer shall be kept within _ 28 °C of the

maximum value specified by the manufacturer.

6.3.9 The fuel temperature at the inlet of the injection
pump or carburettor shall be maintained within the limits
established by the engine manufacturer.

6.3.10 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.

6.3.11 The exhaust temperature shall be measured at a
point in the exhaust pipe(s) adjacent to the outlet flange(s)
of thepexhaustimanifold(s) or ports.

6:3.12.,In) cases of dispute, tests shall be carried out
using CEC’reference fuel CEC RF-05-T-76 (see annex).
6.4 Test procedure

Record data at a sufficient number of operating rotational
frequencies to define completely the power curve between
the lowest and the maximum engine rotational frequencies
recommended by the manufacturer.

6.5 Data to be recorded

Data to be recorded are those indicated in clause 8.

7 CORRECTION FACTORS

7.1 Definition of factor K

A factor by which the observed power must be multiplied
to determine the engine power under the reference
atmospheric conditions specified in 7.2.

7.2 Reference atmospheric conditions

7.2.1 Temperature

25 °C (298 K)

7.2.2 Total pressure
100 kPa (1 000 mbar), humidity being neglected.

NOTE — With the temperature range 10 to 35 °C, the effects of
humidity on the correction factor value may be neglected (though
in some cases these effects may not be negligible), taking into
account the accuracy of the measurements.
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7.3 Limitations in use of correction formula

The correction formula is only applicable where the
correction factor is between 0,96 and 1,04.

If these limits are exceeded, the corrected value obtained
shall be given, and the conditions (temperature and
pressure) precisely stated in the test report.

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

8 TEST REPORT

(State “NONE’ where not applicable, or delete).
8.1 Engine data

8.1.1 Reciprocating engines

Make :. . ............ Type . . ... fadcrr
Bore:........... mm Stroke :. .. ... .. mm
Number of cylinders : . . . ... Jitpe/candasde-tel ailcat
Total swept volume of the cylinders: .. ... ..... cm3

Epitrochoidal or Hypotrochoidal ®

Envelope : internal® or external™®

7.4 Determination of correction factors

Within the limits defined in 7.3, the correction factor is
obtained by applying the formula

(100>< T>°'5
K =| — —_— ...(1)
: P /\ 298

where

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

P is the total atmospheric pressure, in kilopascals.

This formula is applied to the observed brake power,
without taking into account the mechanical efficiency
of the engine.

Number of gas-tight chambers between the rotor and the stator, i.e. number of peripheral sealing devices per rotor or stator :

Operatingwidth : . . ... ... . ... .. ........ mm

Number of rotors :

*

Delete where inapplicable.

Ignition : spark™ or compression™
firing or injectionorder : .. ......... .. .........



8.1.3 Transmission gear ratio

Crankshaft rotational frequency

Reduction gear ratio =

Power take-off shaft rotational frequency

8.2 Fuel apply

Prefilter : yes® or no*®

8.3 Carburettor

* Delete where inapplicable.

R Type:..........

Filter : yes® or no*

Injection high pressure pipes {
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Serial No.:. ..................

lengths : . ... ... ... ... .. . ... ... mm

Serial No. .. .. ... ...........

Electrodesgap: ............ mm

SerialNo. :. .. ................

Serial No. .. ... ... . ... ........
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8.10 Intake system

Intake manifold : . .. ........... Description: . . .............
Air filter : Make : . ... .......... Type:. ... SerialNo. .. .. .. ... ..........
Intake silencer : Make : . ......... Type:. ... ... ... ... SerialNo. .. .. ................

Inlet maximum depression at full flow

8.13 Exhaust system

Pipes and other

components : standard® or not* Brief description if NOL @ . o, . oo o i iae v it e e e e e
Exhaust brake : Make ;. . . ... ..... Type . . .o Serial No. :. . .................
Silencer : Make :. .. ......... ... LY o LT R SerialNo. & . . .. ... L

8.14 Cooling system

8.14.1 Liquid

Circulating pump : Make :. . . ... ... Type:. .. ... Serial No. .. . ... .. .........
Driveratio i . . .. .o e
Thermostat : Make : ... ......... Type:. . .o SerialNo. .. .. ................
SettiNG & . o
Radiator: Make : . . ............ Type:. ... ... . SerialNo.:. ..................
Pressurizing valve : Make e Type . ..
Pressure setting @ . . . . . . .o i e kPa (bar)
Fan:Make:. ................. Type:. ... o Serial No. @, . ... ... ..........
Fandrive system @, . . . .. ... Driveratio:. ... ..............

Fan cow! : yes® or no*

* Delete where inapplicable.
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8.14.2 Air
8.14.2.1 Forced air cooling

Air ducting (standard production) : yes* or no*
Auxiliary test bed fan : yes® or no*

Temperature regulating system : yes™ or no™

8.14.2.2 Natural air cooling
Air ducting (standard production) : yes® or no*

8.15 Oil cooler yes* or no*

8.16 Electrical equipment

Generator™ or Alternator™ : Make : . . Type . . . .o Serial No. :. . .................
8.18 Other test equipment

(Enumerate, with brief description if necessary:)

8.19 Specific test conditions

BarometriC PressUIre © . . . o o o it e e e e e e e e e e e kPa (mbar)
Relative humidity & . . . .. et e e e e % (for information)
Temperature of the test laboratory . . . . . . . . . . e e e e e °C (for information)

specified by the manufacturer : . . . .. . . . ... e °c

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

Idling rotational frequency @ . . . . . . . .. e e e e e min~! (forinformation)

*  Delete where inapplicable.
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