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Foreword

[SO (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. Each 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 (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Manually portable (hand-held) powered lawn and garden
equipment and forest machinery — Engine performance and
fuel consumption

1 Scope

This docun
engines us
machinery

and edgers.

2 Norm

The follow
requireme
the latest ¢

ISO 6531, N
[SO 7112, N

ISO 5163,
Motor met

ISO 5164, A
ISO 10517,

ISO 11680
Part 1: Mad

ISO 116814
saws for fo

[SO 11789,

[SO 11806
powered bif

hent specifies a method for testing the performance and fuel consumption of internalyg
ed to power manually portable (hand-held) powered lawn and garden equipment
for example, chain-saws, hedge trimmers, brush-cutters, grass-trimmers, pole-mountg

ative references

ng documents are referred to in the text in such a way that some,orall of their content
hts of this document. For dated references, only the edition citéd applies. For undated
dition of the referenced document (including any amendments) applies.

Hachinery for forestry — Portable chain-saws — Vocabulary
lachinery for forestry — Portable brush-cutters and-grass-trimmers — Vocabulary

Petroleum products — Determination of knagk”characteristics of motor and aviati
hod

etroleum products — Determination ofKaock characteristics of motor fuels — Research
Powered hand-held hedge trimmers<= Safety

1, Machinery for forestry — Safety requirements and testing for pole-mounted powered
hines fitted with an integral‘combustion engine

1, Machinery for forestry+— Portable chain-saw safety requirements and testing — Pa
fest service

Powered edgersWith rigid cutting means — Definitions, safety requirements and test prd

1, Agricultural and forestry machinery — Safety requirements and testing for portable,
ush-cutters and grass-trimmers — Part 1: Machines fitted with an integral combustion ej

3 Term

ombustion
and forest
bd pruners,

ronstitutes
references,

bn fuels —

method

pruners —
-t 1: Chain-
cedures

hand-held,
ngine

sand definitions

For the purposes of this document, the terms and definitions given in ISO 6531, ISO 7112, ISO 10517,

ISO 11680-

1,1S0 11681-1, ISO 11789 and ISO 11806-1 apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/
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4 Accuracy of measurements

The following accuracy of measurements apply:

a) Torque: 2 % of measured torque. The torque measuring system shall be calibrated to take friction
losses into account.
b) Engine speed: +2 % of measured speed.
c¢) Fuel consumption: +2 % of measured consumption.
d) Fuel temperature: +2 °C.
e) Engine inlet air temperature: +2 °C.
f) Barometric pressure: £100 Pa.
5 Corregction factors
5.1 General
An enginek torque, power and fuel consumption will vary based on ambient temperature and pressure
conditions| To address test variances, this clause prescribes allowable(fest atmospheric conditions and
establisheg a correction factor coefficient. This correction factor coefficient correlates the test afmospheric
conditions|to reference atmospheric conditions. The test atmosphéric conditions are specified fin 5.2. The
reference gtmospheric conditions and the calculation of the correction factor are specified in 5.3
The correcfted torque can be calculated using Formula (1):
T, = aT] @)
where
a i the correction factor;
T, iqthe corrected torque (i.e. power under reference atmospheric conditions);
T i the measured torque (testtorque).
The corrected power can be cal¢ulated using Formula (2):
P, =ab (2)
where
P, iqthecorrected power (i.e. power under reference atmospheric conditions);
a  isthe correction factor;
P isthe power calculated from the measured torque (test power).
The corrected specific fuel consumption may be calculated using Formula (3):
FSCo = deo (3)

© IS0 2024 - All rights reserved
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where
FSCO
Fe

5.2 Test

ISO 20599:2024(en)

is the corrected specific fuel consumption (i.e. specific fuel consumption under reference atmos-

pheric conditions);

is the measured fuel consumption (test fuel consumption);

atmospheric conditions

The following atmospheric conditions shall be maintained throughout the test:

a) Tempe

rature (T): 14,85 °C < T < 34,85 °C

b) Dryat

5.3 Detgd

The test at
Thedry pr
factor ais

Conditions
Foratestt
0,93<

If these lim
and pressu

6 Cond
The follow

a)

Measu

99

mospheric pressure (P,): 90 kPa<P; <110 kPa

rmination of correction factor o

mospheric conditions shall be corrected to a temperature of 298 K and a @y pressurg
pssure is based on a total pressure of 100 kPa and a water vapour pressurne-of 1 kPa. Thel

pbtained by applying Formula (4):

ey

the dry atmospheric pressure in kilopascals (kPa)gi.e. the total barometric pressure nj
hpour pressure;

T+273,15
298

the absolute temperature in degree Celsius{°C) of the air drawn in by the engine.
are complied with in the laboratory.

b be valid, the correction factor shall’be such that:

r<1,07

its are exceeded, the corrected value obtained shall be given and the test conditions (tsg
re) precisely stated-in-the test report.

jtions of measurement
ng conditions of measurements apply.

rendernits shall be carried out on a machine with its standard equipment.

b)

The macitinestattbecomplete, exceptas oted i this thause, with att standard production

for its operation (filter, silencer, cooling system, etc.).

saws shall be tested without the cutting attachment.

trimmers shall be tested without the cutting attachment.

of 99 kPa.
correction

(4)

inus water

mperature

auxiliaries

Shaft-driven machines, including hedge trimmers (where applicable), grass trimmers, brushcutters,

edgers, and pole-mounted pruners shall be tested without the cutting attachment, drive shaft, and drive

¢) Chain-
d) Hedge
e)

shaftt
£)

ube.

The engine shall be adjusted according to the manufacturer’s recommendations as stated in the

operator’s instructions for normal operating conditions. If an adjustment of the fuel/air mixture by the
operator is foreseen in the instructions, an adjustment to achieve the maximum power is allowed.

© IS0 2024 - All rights reserved
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g) Power-consuming auxiliaries (for example, a chain-saw electrical handle heating) shall be turned off.

h) No extra cooling on the engine or air supply is allowed.

i) The fixture used to mount the engine to the brake power test bench (dynamometer) should be verified
that it does not influence the performance on the unit compared to an “in-use” condition.

j)  The engine shall be coupled to the brake power test bench (dynamometer) in such a manner that the
engine crankshaft is aligned with the brake shaft and connected to it with a flexible coupling. The use of
the engine clutch is optional.

k) A new engine shall be run in, in accordance with the manufacturer's instructions. If the engine was
previously run in, this operation shall be omitted.

1) The fupl shall consist of petrol with a minimum octane (R+M)/2 of 87, measured according o ISO 5164
and ISQ 5163, and, if it is a two-stroke engine, mixed with two-stroke oil according to thesmanpfacturer's
recommendation. The density of the fuel shall be 680 kg/m3 to 790 kg/m3 at 15 °C.

7 Operating method

7.1 General

With the tlLrottle in the fully open position, record the power, torque andfuel consumption as a function of

the rotational frequency in steps of 300 r/min, starting from 900 r/min above maximum power|speed and

decreasing down to 900 r/min below the maximum torque speed,

Take the rdadings after the engine temperature has stabilized atieach step. Table 1 shows an example of how

to record the data at each step. The engine temperature is censidered stable when the engine cylinder head

or spark plug seat absolute temperature has settled within *3 °C for at least 30 s.

If the engine speed is limited below the maximum power speed plus 900 r/min, measure the power at

the maximum speed achievable. If the engine does not run with a stable speed, carry out the|test at the

maximum possible stable speed. This speed shall however not be more than 480 r/min below thgd maximum
speed achigvable.

7.2 Prog¢edure

7.2.1 Gepneral

If an adjustment of the fuel/air mixture by the operator is foreseen in the instructions, an adjustment is

permitted [n 7.2.2 and 7.2:3 €0 achieve the maximum power.

7.2.2 Determination of the maximum power speed and maximum torque speeds

Determine|the enigine maximum power and maximum torque speeds as follows.

a) Prior tomounting the engine on the power test hench, warm up the engine and, if applicable, det the idle-

speed adjuster and low-speed mixture adjuster for best idling at the rotational frequency recommended
by the manufacturer. It is recommended to operate the engine at any speed and at approximately 75 %
of its expected maximum power. Continue the warm-up until the engine temperature(s) has stabilized.

b) Run the engine at fully open throttle on the dynamometer bench and determine the engine speed at
which the engine reaches its maximum torque and power. The manufacturers rated speed shall apply
if there is a range of rotational frequency over which the power / torque is constant (“plateau”), within
the tolerance range of £50 W / + 0,05 Nm.

c¢) Record these speeds, as they will be used in determining the power curve in 7.2.3.

© IS0 2024 - All rights reserved
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7.2.3 Determination of the power and fuel consumption curves
Determine the power and fuel consumption curves as follows:
a) Prior to the test, record the ambient air temperature (°C) and air pressure (kPa) in Table 1.

b) Run the engine with fully open throttle at the maximum power speed plus 900 r/min until the engine
temperature(s) has stabilized.

c¢) Record the following readings: power (kW), torque (N-m), fuel consumption (g/h), engine-stabilized
temperature (°C), and engine speed (r/min).

d) Decrease the engine speed in steps of 300 r/min, allowing the engine temperature(s) to stabilize at each
step, until the last step is 900 r/min helow the engine speed at maximum engine torque as determined

in7.2.2 b).

e) Record the engine temperature stabilized information outlined in 7.2.3 c) for every step-If the machine
is usinlg a clutch, only record at intervals in which the clutch is transferring all of the‘powelf generated
by thelengine.

8 Testreport
The test report shall include the following information:
a) basicipformation specifying:

1) teststandard,i.e. SO 20599:2024;

2) date and place of measurement;

3) n:|tmes of the petitioner and the issuer of the report;
b) description of the machine including:

1) manufacturer's name or make or brandname;

2) mgdel (type);

3) serial number;

4) working cycle (for exampletwo stroke);

5) bdre, stroke and swept'volume of the engine;

6) fuel density;

7) oil mixturératio;

8) peftrokoctane number [(R+M)/2];

9) measur iug cquiplucut,
10) ambient air temperatures;
11) ambient air pressures;

¢) the following parameters, given as a function of the engine rotational frequency, see Table 1. Power,
torque, and fuel consumption curves should be generated based on the data in Table 1:

1) maximum power, in kilowatts;
2) maximum power speed, in r/min;

3) maximum torque, in newton metres;

© IS0 2024 - All rights reserved
5


https://standardsiso.com/api/?name=1d72eff0e3f66daae8b7ed208489648a

	Foreword 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Accuracy of measurements 
	5 Correction factors 
	5.1 General 
	5.2 Test atmospheric conditions 
	5.3 Determination of correction factor α 

	6 Conditions of measurement 
	7 Operating method 
	7.1 General 
	7.2 Procedure 
	7.2.1 General 
	7.2.2 Determination of the maximum power speed and maximum torque speeds 
	7.2.3 Determination of the power and fuel consumption curves 


	8 Test report 

