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lord 

ISO (the International Organization for Standardization) is a worldwide 
federation of national Standards bodies (ISO member bodies). The work 
of preparing International Standards is normally carried out through ISO 
technical committees. Esch member body interested in a subject for 
which a technical committee has been established has the right to be 
represented on that committee. International organizations, governmental 
and non-governmental, in liaison with ISO, also take part in the work. ISO 
collaborates closely with the International Electrotechnical Commission 
(1 EC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard ISO 4106 was prepared by Technical Committee 
lSO/TC 22, ßoad vehicles, Sub-Committee SC 22, Motorcycles. 

This second edition cancels and replaces the first edition 
(ISO 4106:1978), of which it constitutes a technical revision. 

NOTE 1 This International Standard has been based on ISO 1585:1992, Road 
vehicles - Engine test Code - Net power, which is also the basis for the follow- 
ing parallel documents: 

a) ISO 2288:1989, Agricultural tractors and machines - Engine test code (bench 
tes t) - Net power 

b) ISO 4164:1978, ßoad vehicles - Mopeds - Engine test code - Net power 

c) ISO 9249:1989, Earth-moving machinery - Engine test code - Net power 

Annex A forms an integral part of this International Standard. Annexes B, 
C and D are for information only. 
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~~~ 

INTERNATIONAL STANDARD ISO 4106:1993(E) 

Motorcycles - Engine test code - Net power 

1 Scope 

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

lt applies only to 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 IEC and ISO maintain 
registers of currently valid International Standards. 

ISO 27 10: 1978, ßeciprocating internal combustion engines - Vocabulary. 

ISO 3833:1977, ßoad 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 equivalentl) 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 lubricants excluded when they are used with a mixture of fuels. 

1) If the power measurement tan 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. 

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 
Grque 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 shall 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 to 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) shall 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) 1 bar=105Pa 
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ISO 4106:1993(E) 

Table 1 - Installation of equipment and auxiliaries during test 

No. Auxiliaries Fitted for net power test 

1 Inlet System 

Inlet manifold 
Crankcase emission control System 
Air filter 
Inlet silencer 
Speed-limiting device 
Electro-control devices (if fitted) 1 

Yes, Standard production equipment 

2 Induction heating device of inlet manifold Yes, Standard production equipment. If possible, 
to be set in the most favourable Position. 

3 Exhaust System 

Manifold 
Connecting pipes 
Silencer 
Tail pipe 

i 

Yes, Standard production equipment 

Pressure-charging devices 
Electro-control devices (if fitted) 

4 Fuel supply pump Yes, Standard production equipment 

5 Carburettor Yes, Standard production equipment 

6 Fuel injection equipment 

Pref ilter 
Filter 
Pump 

1 

Yes, Standard production equipment 
High-pressure pipe 
Injector 

7 Liquid cooling equipment 

Engine cowling No 

Radiator 
Fan 
Fan cowl 

1 

Yes, Standard production equipment 
Water pump 
Thermostat 

8 Air cooling 

Cowl 
Fan or blower Yes, Standard production equipment 
Temperature regulating device > 

9 Electrical equipment Yes, Standard production equipment 

10 Pressure-charging equipment (if fitted) 

Compressor driven either directly by the engine, and/or 
by the exhaust gases 
Charge-air-cooler Yes, Standard production equipment 
Coolant pump or fan (enginedriven) 
Coolant flow control device (if fitted) 

11 Anti-pollution devices Yes, Standard production equipment 

12 Oil cooler (if fitted) Yes, Standard production equipment 
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ISO 4106:1993(E) 

Table 2 - Setting conditions 

5.3 Test conditions 

53.1 The net power test shall consist of a run at full throttle, the engine being equipped as specified in table 1. 

5.3.2 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 installation but still cannot 
reproduce adequate cooling conditions of the engine and therefore does not allow measurement in normal 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: 

v2 2 v1 and q 2 0,25 m* 

Vl is the maximum Speed of the vehicle; 

V2 is the maximum Speed of the flux of cooling air at the fan exit; 

(P is the Cross-section of the flux of cooling air. 

If v2 < v1 and/or q < 0,25 m*, 

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 possible to stabilize the operating conditions: 

1) if v2 > 120 km/h and (p 2 0,25 m*, the installation satisfies the minimum conditions and the method de- 
scribed in annex A may be applied, 

2) if v2 < 120 km/h and/or (p < 0,25 m*, the installation does not satisfy the minimum conditions and the 
cooling installation of the test equipment shall be improved. 

The engine shall 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 possible 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 inlet horn. 

The thermometer or thermocouple shall be shielded from radiant heat and located directly in the airstream. lt 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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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 353 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 -*i K of the 
maximum value specified by the manufacturer. 

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

5.3.10 The lubricating oil temperature measured in the oil sump or at the oil cooler 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) of the exhaust manifold(s) or ports. 

5.3.12 In case of the fuel being disputed, tests shall be made with one of the following CEC3) reference fuels: 

CEC RF-01-A-80 

CEC RF-080A-85. 

(See annexes B and C.) 

5.3.13 If it is impracticable to fit the Standard exhaust System, a System permitting the normal engine running 
characteristics in accordance with the manufacturer’s specification shall be fitted for the test. In particular in the 
test laboratory, the exhaust extraction System at the Point where the test bench 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 k 740 Pa (7,4 mbar), unless the manufacturer has specifically prescribed the back pressure 
Prior to the test, in which case the lower of the two pressures shall be used. 

5.4 Test procedure 

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

5.5 Data to be recorded 

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

6 Determination of net power 

6.1 Definition of factors q and a2 

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 (a, factor) which might have been used during the test and the reference 
atmospheric conditions specified in 6.2.1 (a2 factor). 

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

Po = ala2P 

3) Co-ordinating European Council for the Development of Performance Tests for Lubricants and Engine Fuels. 
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ISO 4106:1993(E) 

where 

a1 

a2 

P 

is the correction factor for efficiency of the transmission; 

is the correction factor for reference atmospheric conditions (a2a or CX*~); 

is the measured power (first power). 

6.2 Atmospheric conditions 

6.2.1 Reference atmospheric conditions 

The reference atmospheric conditions shall be as given in 6.2.1 .l to 6.2.1.3. 

6.2.1 .l Temperature 

The reference temperature, Trer, is 298 K (25 “C). 

6.2.1.2 Dry pressure 

The reference dry pressure, Pd I ref, is 99 kPa. 

NOTE 2 The dry pressure is based on a total pressure of 100 kPa and a water vapour pressure of 1 kPa. 

Pd, ref = pao - Pwo 

where 

Pa0 is the reference total pressure (100 kPa); 

Pwo is the reference water vapour pressure (1 kPa). 

6.2.1.3 Reference total pressure 

The reference total pressure, Pa01 is 100 kPa (1 000 mbar), with humidity being neglected for two-stroke engines. 

NOTE 3 Within the temperature range 283 K to 318 K, the effects of humidity on the correction factor value may be neg- 
lected (though in some cases these effects may not be negligible), taking into account the accuracy of the measurements. 

6.2.2 Test atmospheric temperature 

The atmospheric temperature, T (or 8, in degrees Celsius) shall be within the following values during the test: 

283 K < T < 318 K (10 “C < 0 < 45 “C) 

63 . Determination of power correction factors 

6.3.1 Determination of al 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: 

where qt is the efficiency of the transmission which is located between the crankshaft and the measurement Point. 

This efficiency of the transmission, qt, is determined from the product of efficiency qi of each element constituting 
the transmission: 

f7t = V1 x )7* x l ** x ‘l i 

The efficiency qi of each element constituting the transmission is given in table3. 
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Table 3 - Transmission component eff iciencies 

Component TYPe Eff iciency 

Spur gear 0,98 

Gear Helical gear 0,98 

Bevel gear 0,98 

Chain 
Roller 0,95 

Silent 0,98 

Belt 
Toothed 

V-belt 

0,95 

0,94 

~ Hydraulic coupler or converter 
Hydraulic coupler 

Non-locked hydraulic converter 

0,92 

0,92 

6.3.2 Determination of 01~ factors 

The test may be carried out in air-conditioned test rooms where the atmospheric conditions are controlled to equal 
the reference conditions. 

6.3.2.1 Symbols for correction factors a2a and a2b 

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

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

Pa is the total atmospheric pressure. 

6.3.2.2 Four-stroke engines 

The correction factor a2a for four-stroke engines shall be as calculated by the formula: 

This formula only applies if 

0,95 < a*a G l ro5 

If these limits are exceeded, the corrected va 
pressure) precisely related in the test report. 

lue obtained shall be given, and the test conditions (temperature and 
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ISO 4106:1993(E) 

6.3.2.3 Two-stroke engines 

The correction factor a2b for two-stroke engines shall be as calculated by the formula: 

100 
a2b = x 

This formula only applies if 

0,96 < a’& < 1,04 

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