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INTERNATIONAL STANDARD

1SO 4164-1978 (E)

Road vehicles — Mopeds — Engine test code — Net power

1 SCO

This Intdrnational Standard specifies a method for testing
engines dlesigned for mopeds, applicable to the evaluation
of their|] performances with a view, in particular, to
presentirig curves of power and specific fuel consumption
at full logd as a function of rotational frequency.

It applie§ only to the net power study.

2 FIELD OF APPLICATION

This Int¢rnational Standard concerns internal combustion
engines Jused for propulsion of mopeds, as defined in
ISO 3838, normally travelling on roads and included in
one of tHe following categories :

— infernal combustion engines (spark ignition) (but
excluting free piston engines;

— roftary piston engines.
3 REFHBRENCES
1ISO 158%, 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
crankshart 4rits equivalent?), at the rotational frequency
specified| by/the manufacturer, the engine being equipped

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

4.5 compression ratio~ The volume swppt by a piston
plus the volume of thie-combustion chambgr divided by the
volume of the combustion chamber.

5 ACCURACY OF MEASUREMENTS

5.1 .Torque

Thesaccuracy of the measured value shall bg + 2 %.

5.2 Rotational frequency

The accuracy of the measured value shall bg¢ = 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).

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.

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 proddction equipment

4 Fuel injection equipment

Prefilter

Filter

Pump

High pressure pipe
Injector

Air intake valve, if fitted2)
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 equipmeént Yes,7) standard production equipment
8 Anti-paflution 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 fhat this is

acceptable to the nufacturer.

In the test |aboraxwmmmmmm 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.
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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-

’

1ISO 4164-1978 (E)

consumption with an automatically synchronized counter

timer combination; for
measurement shall be not less than 20 s.

6.3.8 The coolant outlet temperature
engines shall be controlled at 80+ 5 °C
specified by the manufacturer.

hand operation,

the time of

in liquid-cooled
unless otherwise

For air-cooled engines, the temperature at a point indicated

by the manufacturer shall be kept within _ 28 °C of the

PR deliveris ks cnroduct i£i +1
g Y Lag

B
and used without further alter-
ation for the particular application

system

3 Ignition or injection
timing (timing
clirve)

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 Pg¢rformance data shall be obtained under stabilized
normal ¢perating conditions, with an adequate fresh air
supply tp the engine. The engine must have been run-in
in accor@lance with the manufacturer’'s recommendations.
Combustion chambers of spark ignition engines may
contain ¢leposits, but in limited quantity. Test conditions
such as finlet air temperature shall be selected as near-to
referencd conditions (see 7.2) as possible in order to
minimizg 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 pgint of entry to the air cleaner, or if no air cleaner
is used, |within 0,15 m of the fair 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 Np _data’ shall be taken until torque, rotational
frequenc and temperature have been maintained

maximum value specified by the manufaetdrer.

6.3.9 The fuel temperature at the-inlet
pump or carburettor shall be maintained
established by the engine manufacturer.

6.3.10 The temperature)of the lubricat
in the oil sump or at.the outlet from the oi
shall be maintainéd within the limits es
engine manufacturer.

6.3.11 The exhaust temperature shall b

of the injection
within the limits

ng oil measured
cooler, if fitted,
tablished by the

e measured at a

point inthe exhaust pipe(s) adjacent to thg outlet flange(s)

of the exhaust manifold(s) or ports.

6.3.12 In cases of dispute, tests shall
using CEC reference fuel CEC RF-05-T-76

6.4 Test procedure

Record data at a sufficient number of opsg
frequencies to define completely the pow
the lowest and the maximum engine rotat|

be carried out
see annex).

rating rotational
r curve between
onal frequencies

recommended by the manufacturer.

6.5 Data to be recorded

Data to be recorded are those indicated in ¢lause 8.

7 CORRECTION FACTORS

7.1 Definition of factor K

A factor by which the observed power m:rst be multiplied
to wnder the reference

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

P B-OVAL
cHgmt— P oWt

daotormin +h
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

The correction formula is only applicable where the

correction factor

If these limits are exceeded, the corrected value obtained
and the conditions (temperature and

shall be given,
pressure) precisel

NOTE — These tdsts may be carried out in air-conditioned test

rooms where the at|

8 TEST REPOH
(State “NONE"

8.1 Engine datq

in use of correction formula

is between 0,96 and 1,04.

y stated in the test report.

nospheric conditions may be controlled.

T

lvhere not applicable, or delete).

8.1.1 Reciprocdting engines

Number of cylin
Total swept volu
Compression rat

8.1.2 Rotary tr

Epitrochoidal® o
Envelope : inter

Number of gas-ti

....... Type . . . ... ... ...

mm Stroke :. . . ... .. mm
Hers & ...
me of the cylinders: .. .. ...... cm®
(o TS N U

r Hypotrochoidal(™

al® 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

- Lokt o -
oL tu Ui TiTgimg,
P is the total atmospheric pressure, in kiIopastIs

This formula is applied to the observed"brakd power,
without taking into account the miechanical efficiency
of the engine.

ght chiambers between the rotor and the stator, i.e. number of peripheral sealing devices per rotor or|stator :

Operating width

e e e s e e e e e e e e e mm

Number ofrotors: . .. .. ... ... ... . ... ... .. ..

*

Delete where ina

pplicable.

Ignition : spark™ or compression™

firing or injectionorder : .. ......... .. .........
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8.1.3 Transmission gear ratio

Crankshaft rotational frequency

Reduction gear ratio =

Power take-off shaft rotational frequency

8.2 Fuel apply

ISO 4164-1978 (E)

Pump: . ............ Make :. . .. ........ Type:.............. Serial No. : . .............
Prefilter : yes® or no*® Filter : yes® or no*

8.3 Carllurettor

Make :. |. ... ... . ... .. ... Type:. .. ... Serial No. s =y . .. ..o .. ...
Number |. .. ... ... .. ... ...... Detailed specifications = . . ... . ... ... ... . SN o
8.4 Injegtion pumps or devices

Make :. . ...... ... . ..., ... Type:. ..o L SerialNo. = ...... ... .........
Static tinfing & . . . . .S Advancedevice:. .. |...........
Manufac']urer’s code . .. NN

8.5 Inje¢tion nozzles and nozzle holders

Make: .|. . ... ... Type:. ... Serial No. .. ......[...........
Setting pfessure :. . . ... .. kPa (bar) Injection high pressure pipes {:xggiﬂlameter rr:;:
8.6 Ignition distributor

Make . .|. .. ... ... .. Type . .o Serial No. :. . ... . ... .....
Static timing @ . . . ..o Advancedevice :. .. . ..........
Timingatl:. .......... min®) . L. (as specified by the manufacturer)

Maximunp range of advancCedevice : . . . . . . . ... e
Distributr contactdreaker gap @ . . . . . .. .., mm
8.7 Spartk plugs

Make :. . l————————— e Serat-Ne—————— . .. .. ... ...
Number percylinder @ . .. . . .. .. e Electrodesgap: .. .......... mm
8.8 Ignition coils

Make:. . ... ... .............. Type:. ... Serial No. ;. .. ................
Number:. . ..................

8.9 Interference suppressor

Make :. . ... ... .. ... .. Type:. . ... . Serial No. .. ... ... . ... ........

* Delete where inapplicable.


https://standardsiso.com/api/?name=743d4b83d1a76e297676a2ec8fa7dc0f

1SO 4164-1978 (E)

8.10 Intake system

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

Inlet maximum depression at full flow

8.11 Valve gear
Typeofvalvegedr:. .. ......... Briefdescription:. . .. ... .. ... .. UNT
Valve timing:. .| .............. Tappet clearance (hot* orcold™) : . ... ....... ... .00, .. .. .. ...mm
8.12 Crankcase|emission control system

Brief desCription|: . . . . . o R o

8.13 Exhaust syjstem

Pipes and other

components : staLdard* or not® Brief descriptionifnot :. . .\ . . ... .. . e
Exhaust brake : Make ;. . .. ... .... Type:..........0 0O . ... .. Serial No. .. ............|......
Silencer : Make :|. .. ............ Type:. ... ... %~ ... .. .. ... SerialNo. .. ............] .....

8.14 Cooling syjtem

8.14.1 Liquid

Nature of theligiid :. . . ... ... ... . .. /A0 e
Circulating pump : Make :. . . ... ... Type:. .. ... Serial No. .. . ...........|......
Driveratio:. . .| .. .. N
Thermostat : Make : ... ...\ ... Type:. . .o SerialNo. .. . ...........|......
SettiNg . o e
Radiator : Make | &0, . . ... ... ... 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

ISO 4164-1978 (E)

Fan:Make:. ... ... ... ........ Type:. . ..o oo Serial No. :. . .................
Driveratio & . . . . o e e

Air ducting (standard production) : yes* or no*

Auxiliary test bed fan : yes® or no®

Tempera1|ure regulating system : yes™ or no™

Brief desgription @ . . . . . . e e N
8.14.2.2 | Natural air cooling

Air ducting (standard production) : yes® or no*

8.15 Oillcooler yes* or no*

Make @ | . ... oo Type:. ... o i Serial No. :. . .....|...........
8.16 Eldctrical equipment

Generato|* or Alternator™ : Make : . . Type:. .. ... ... 7. .. Serial No. :. ......|...........

8.18 Other test equipment
(Enumergte, with brief description if necessary.)

8.19 Specific test conditions

Barometricpressure :. . . ... ... N e

Relative ]rumidity . )

Tempera

Cooling I{quid outlet temperature

................ kPa [mbar)
................ % (flor information)

................ °C (for information)

specified by thednanufacturer @ . . . . . . . . °c
Air-coolefl engine temperature

specified by the manufacturer @ . . . . . . . ... e °C
Measuring Point & . . . . . e e e e e e e e
Qil temperature range specified by the manufacturer : . . . ... ... ... ... .. . ... . .. ... ... Cmin..... °C max
Fuel temperature range specified by the manufacturer

at inlet of the carburettor or of the injectionpump : . . . . ... .. . .. . . .. . °C min °C max
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 . . . . . . .. ... . e °C

*  Delete where inapplicable.

................ min~1 (forinformation)
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Laboratory extraction system for the exhaust gases :

Fuel consumption measuring apparatus : gravimetric* or volumetric®

8.20 Fuels and (ubricants

Liquid fuel

Lubricant : Makd :

Mixture-ratio fue
8.21 Results
Maximum net po|

Maximum net to

Specific fuel congumption

— at maximu

— at maximu

+ ... Pa, at full load

Serial No. :.

............................................................

Oectane RON

Cetane No.

*  Delete where inapplicable.

** RON : Research octane number.
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9 UNITS OF DESIGNATION

9.1 Units
Unit of mass : gram (g)
Unit of power : kilowatt (kW)

Unit of torque : newton metre (N-m)

Example :
Net power (ISO method):... kW at ...min"
{measured according to internationai Standard
I1ISO 4164).

9.2.2 Indication

Qualify “net torque’’ by the words “ISO method”’.

9.2 Designation

When the perforfnances (power curves, torque and specific
fuel consumptioi) of a heat engine are measured according
to the specifigation of this International Standard,
reference shall he made to the method used by stating

““measured accorfling to International Standard ISO 4164"".

9.2.1 Indication| of net power

Qualify ““net power'’ by the words ““ISO method"’.

Example :
Net torque (ISO method) : ...Nm at &_[.. min~?
(measured according to International ~ Btandard
1ISO 4164).

9.2.3 Indication of specific fuel consumption

Mention “ISQ net power’’ betWween bparenthedes after
......... 150 net po between parentheges afte

“specific fuel consumption”
Example :

Specific fuel consumption (Net power ISO method —
International Standard ISO 4164) : . . . g/kW-h.

10
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