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Foreword

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. 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.
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Introduction

This document is a type-C standard as stated in ISO 12100.

This document is of relevance, in particular, for the following stakeholder groups representing the
market players with regard to machinery safety:

— machine manufacturers (small, medium and large enterprises);
— health and safety bodies (regulators, accident prevention organisations, market surveillance, etc.)

ment by the

— 1nachine users/employers (small, medium and large enterprises);

— 1nachine users/employees (e.g. trade unions, organizations for people with-special needls);
— gervice providers, e.g. for maintenance (small, medium and large enterprises);
— ¢onsumers (in case of machinery intended for use by consumers).

The above-mentioned stakeholder groups have been given the péssibility to participate at fthe drafting
process of this document.

The machinery concerned and the extent to which hazards,"hazardous situations or hazaindous events
are covered are indicated in the Scope of this document;

Wheh requirements of this type-C standard are different from those which are stated in|type-A or B
stanglards, the requirements of this type-C standard take precedence over the requirements of the
othef standards for machines that have been designed and built according to the requirements of this
typetC standard.

Duripg the first steps in the preparation of this document, it became obvious that the rlepeatability
of the test results could become better if the operator were to be replaced by a simulatjion process,
repr¢senting the normal operdting modes with chain-saws and grass-trimmers/brush-cutters.
Furthermore, it was found thatythe cutting process performed with chain-saws causes ¢onsiderable
deviations, which are not related to the measured object but to the test procedure itself.

Base(d on these observations, it was concluded that the operators in both test procedures, ife. for chain-
sawyg and grass-trimmers/brush-cutters, ought to be replaced by a defined fixture and|the cutting
process with chain*saws by a brake simulating the load. In this manner, the operating condifions during
meagurement weiild simulate normal operating conditions.

The ¢dletermination of noise emission characteristics is primarily intended for

— themanufacturers' declarations of noise emitted,

— comparing the noise emitted by machines in the family concerned, and
— purposes of noise control at source at the design stage.

The use of this noise test code will ensure reproducibility of the determination of the noise emission
characteristics within specified limits determined by the grade of accuracy of the basic noise
measurement method used. Noise measurement methods allowed by this document give results with
Grade 2 accuracy.

The operating modes specified for the tests are consistent with those involved in the assessment of the
exposure sound pressure levels, for example, over a typical working day.

NOTE Exposure sound pressure levels are the mean sound pressure levels experienced by the operator over
a defined period of time.

© IS0 2021 - All rights reserved v
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The work cycles chosen for this test code are based on the following considerations of application:

a)
and deli

b)

mbing;

chain-saws with an engine of > 80 cm3 are normally used for felling and bucking.

chain-saws with an engine of < 80 cm3 are used for various operations, including felling, bucking

Delimbing will cause the chain-saw to run at racing speed; therefore, racing is included only for chain-

saws with a

< 80 cm3 engine.

For brush-cutters, grass-trimmers, edgers, hedge-trimmers and pole-mounted powered pruners, the
cutting mode (full load) is estimated to be valid only for short periods, while racing and idling are the

two domina
repeatable d

For grass-try
loading effe

For brush-c
simulate thd
to chain-savf

For garden hblowers and knapsack mist blowers, full load and idling are the two dominant modes.

In either ca
Experience

blowers, equal duration for the different working modes is a good estimation of daily exposure.

For hedge-t
while for ga

A summary
laboratoried

nt modes. Moreover, it has also been found to be diverse and not able to be performed y
onditions.

immers, the full load and the racing modes are integrated in one single mode ‘due t
ct of the flexible line.

Lutters, edgers, hedge-trimmers and pole-mounted powered pruners, it-is not possil
 full load mode in a feasible way since there are no constant load conditions compa
s. Since the operating mode “racing” is anyhow the worst case, it'is-used as representd

be, transport and other tasks between operations will ¢ause the machine to run at ig
has led to the conclusion that, except for hedge-trimimers and blowers/knapsack

Fimmers, experience has shown that the machine is used 1/5 at idling and 4/5 at r4
rden blowers/knapsack mist blowers it is used 1/7 at idling and 6/7 at racing.

of results from “round-robin” tests, carried out between 2007 and 2008 in up to eigh
on a single chain-saw, brush-cutter-and grass-trimmer, is given in Annex G.
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Forestry and gardening machinery — Noise test code for
portable hand-held machines with internal combustion
engine — Engineering method (Grade 2 accuracy)

CAUTION — Some of the test procedures specified in this document involve processes which
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document specifies a noise test code for determining, efficiently and-under s

fitions, the common noise emission characteristics of portable, hand-held, combug
bred forest and garden machines, and specific requirements for chain:saws, brush-cu
mers, edgers, pole-mounted powered pruners, hedge-trimmers @ad garden blower
sack mist blowers. Noise emission characteristics include the A-weighted emission sou

at the operator position and the A-weighted sound power leyel:

e test codes as described in this document enable the manufacturer to verify the effo
loise design.

Normative references

following documents are referred to in théctext in such a way that some or all of t
Fitutes requirements of this document..For dated references, only the edition cited
ted references, the latest edition of the'referenced document (including any amendme

54:2003, Acoustics — Measurement of sound absorption in a reverberation room

ment
531:2017, Machinery for forestry — Portable chain-saws — Vocabulary
112:2018;Machinery for forestry — Portable brush-cutters and grass-trimmers — Vocal,

293:1997, Forestry machinery — Portable chain saws — Engine performance and fuel co

ISO §

893:1997, Forestry machinery — Portable brush-cutters and grass-trimmers — Engine

744:2010, Acoustics — Determination of sound power levels and sound energy levels of I
sound pressure — Engineéring methods for an essentially free field over a reflecting plarn

1871:1996, Acoustics™ Declaration and verification of noise emission values of md

ead to a hazardous situation. Any person performing tests in accordance with this

tandardized
tion engine
kters, grass-
s/vacuums/
nd pressure

rt regarding

heir content
applies. For
hts) applies.

hoise sources
e

chinery and

ulary

nsumption

performance

and fuel consumption

ISO 10517:2019, Powered hand-held hedge trimmers — Safety

ISO 11201:2010, Acoustics — Noise emitted by machinery and equipment — Determination of emission
sound pressure levels at a work station and at other specified positions in an essentially free field over a
reflecting plane with negligible environmental corrections

ISO 11680-1:2011, Machinery for forestry — Safety requirements and testing for pole-mounted powered
pruners — Part 1: Machines fitted with an integral combustion engine

[SO 11680-2:2011, Machinery for forestry — Safety requirements and testing for pole-mounted powered
pruners — Part 2: Machines for use with back-pack power source
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ISO 11789:1999, Powered edgers with rigid cutting means — Definitions, safety requirements and test
procedures

[SO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduction

IS0 19932-1:2013, Equipment for crop protection — Knapsack sprayers — Part 1: Safety and environmental
requirements

ISO 28139:2019, Agricultural and forestry machinery — Knapsack combustion-engine-driven airblast
sprayers — Safety and environmental requirements and test methods

IEC 61672-1:2013, Electroacoustics — Sound level meters — Part 1: Specifications

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12100, ISQ,6531, ISO 7112,
[SO 11789, I50 11680-1, ISO 11680-2, ISO 10517, ISO 19932-1 and ISO 28139 apply.

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

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

— IEC Eleqtropedia: available at http://www.electropedia.org/

4 Quantjties to be measured and quantities to be determined

The quantit‘rs to be measured are the time averaged sound pressure levels defined in the relevant pasic
noise measufrement standards (ISO 3744, 1S0 11201), A-weighted and — if required — in frequency bands.

The quantitjes to be determined are the sound power' levels and the emission sound pressure l¢vels,
A-weighted pnd — if required — in frequency bands:

5 A-weighted sound power level determination

For the determination of the A-weighted sound power level, ISO 3744 shall be used, subject tp the
following mpdifications or additions.

a) The mi¢rophone array shaly be six microphone positions, in accordance with Figure 1 angl the
coordinfates described by Tables 1 and 2.

NOTE 1| The six miefophone array is permitted because experimental data have shown that use of this
array ddes not yield(results that differ significantly from those obtained with the 10 microphone prray
specified in ISO3744.

b) The mepsurement surface shall be a hemisphere with a radius, r, of > 2 d,,, preferably 4 m;|d, is
determined by the reference hox and its defined lacation ahove ground, see Figure 1 If a higger
radius is needed it shall be chosen from 6 m, 8 m and 10 m. A smaller radius is permitted if it is
demonstrated that the results are within 0,5 dB compared with measurements with a hemisphere
of r=4m.

NOTE 2 The smaller radius can be necessary in an anechoic room where a radius of 4 m cannot be
provided.

c) The conditions for the particular type of machine to be tested and its mounting and orientation
shall be according to the corresponding annex of this document.

d) Environmental conditions shall be within the limits specified by the manufacturer of the measuring
equipment. The ambient air temperature shall be in the range -10 °C to 30 °C and the wind speed
shall be less than 5 m/s. A microphone windscreen shall be used for all outdoor testing, and for
indoor testing whenever the speed of ventilation air over the microphone exceeds 1 m/s.

2 © IS0 2021 - All rights reserved
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e) Measurements shall be made using an integrating averaging sound level meter as defined in
IEC 61672-1; alternatively, instruments with the time weighting characteristics “slow”, as defined
in [EC 61672-1, may be used.

f) The value of K, ,, determined in accordance with ISO 3744:2010, Annex A, shall at maximum be
2 dB, in which case K, , shall be disregarded.

Key
A reference box
d characteristic source dimension

hemisphere radius 2 2 d,
1tod microphone positions

Figure'l — Microphone positions on hemisphere

Table 1 — Coordinates of microphone positions

Microphone Coordinates

posiion 19 e - " :
T +0,707 a +0,707 a — 1,5m
2 -0,707 a +0,707 a — 1,5m
3 -0,707 a -0,707 a — 1,5m
4 +0,707 a -0,707 a — 1,5m
5 -0,27 +0,65 0,71 —
6 +0,27 -0,65 0,71 —

a  The constant a depends on the hemisphere radius and is taken from Table 2.

Table 2 — Values of the constant, a

r[m] a
4 0,927
6 0,968

© IS0 2021 - All rights reserved 3


https://standardsiso.com/api/?name=2d8e113e89099cc00f8b1f7404c1b82d

IS0 22868:2021(E)

Table 2 (continued)

r[m] a
8 0,982
10 0,989

If a non-preferred hemisphere radius is used, microphone positions 1 to 4 shall be maintained at a
height z of 1,5 m and the value of a shall be determined by Formula (1):

\Jr?-1,52

I

ey

6 A-weighted emission sound pressure level measurement at the operator

position

6.1 General

For the mea

to the following modifications and additions.

a) The co

accordance with the corresponding annex of this document.

b) Thegr

using natural grass or other organic material is likely to.bé4worse than that required for Grad

accurac

surface|(see 6.2).

c¢) Environ
ambient

surement of the A-weighted emission sound pressure level, ISO 11201 shall be used, supject

ditions for the particular type of machine to be tested)and its mounting shall be in

nd surface shall comply with the provisions of either’6.2 or 6.3. Reproducibility of results

b 2 of

y. In case of dispute, measurements shall be carried out in the open air and on the artifficial

mental conditions shall be within the limits specified for the measuring equipment{ The
air temperature shall be in the range -10 °C to 30 °C, and the wind speed shall beg less

than 5 m/s. A microphone windscreen shall’be used for all outdoor testing, and for indoor testing
whenevir the speed of ventilation air over the microphone exceeds 1 m/s.

d) Measur

[EC 616[/2-1; alternatively, instruments with the time weighting characteristics “slow”, as de
in [EC 6[l672-1, may be used.

e) The locption of a partieular type of machinery respective to the microphone array shall
accordance with the corresponding annex of this document.

6.2 Requjirements)for artificial surface

The artificid

bments shall be made using an integrating averaging sound level meter as defin¢d in

fined

be in

| sutface shall have absorption coefficients in accordance with Table 3, measured according

to ISO 354.
Table 3 — Absorption coefficients
Frequencies Absorption coefficients Tolerance
Hz
125 0,1 0,1
250 0,3 0,1
500 0,5 0,1
1000 0,7 0,1
2000 0,8 +0,1
4000 09 0,1
4 © IS0 2021 - All rights reserved
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The artificial surface shall be placed on a hard, reflecting surface at the centre of the test environment
and shall have a size of at least 3,6 m x 3,6 m. The construction of the supporting structure shall be
such that the requirements for acoustic properties are met with the absorbing material in place. The
structure shall support the test set up such that compression of the absorbing material is avoided.

6.3

Requirements for natural ground surface

The ground at the centre of the test site shall be flat and have good sound absorbing properties. The
surface shall be either forest ground or grass, with the grass or other organic material having a height
of (50 £ 20) mm.

7

Meas
equij

The

instr

The

anne

The

thei

Ane
accu
the gperation during testing.

NOTH

Nois
mach

a)

b)

L

[esting and operating conditions

urements shall be carried out on a new, normal production machine fitted wi
bment in accordance with the instruction handbook.

bngine and the machine shall be run in prior to the test in accordance, with the ma
uctions. The engine shall be at normal stable operating temperature\before the test is

carburettor shall be set to give the specific machine conditionis required by the co
x of this document.

futting devices shall be lubricated in accordance with the’instruction handbook. No a
hitial settings are permitted once measurements have.commenced.

hgine speed indicator shall be used to check the sfieed of the engine. It shall have a m
Facy of + 1,0 % of the reading. The indicator and-its engagement with the machine sh{

The specific conditions for a particularmachine are given in the corresponding Annexes

e emission quantities shall be determiined under the specific conditions for the partid
line specified in the correspondifigrannex (i.e. Annexes A to E). The following addition4

Perform a minimum of four measurements with a short break and significant chan
Ibetween each measurement: Separate each measurement at, for example, idle, by a sh
facing, and vice versa. After this speed variation, stable speed conditions shall be obt4
flesting is continued.

At least four separate periods of noise data shall be obtained, totalling at least 20 s.

The signal dufation of each measurement period shall be at least 2 s over which the eng
vithin £3,5'r/s.

Theccellection of data for the different operating modes need not be carried out {
jequence.

th standard
nufacturer's
started.

Fresponding

terations to

easurement
111 not affect

IAtoE.

ular type of
lly applies.

ge of speed
rt period of
hined before

ine speed is

n any fixed

The range of all values noted for each operating mode shall not be greater than 2 dB.

If this range

is exceeded, repeat the tests until four consecutive results fall within a range of 2 dB. The final
value to be retained for each microphone position is the arithmetical mean of these four successive

values satisfying this requirement.

For all the conditions specified in the annexes, carry out this procedure when measuring the A-weighted
emission sound pressure levels. When determining the A-weighted sound power level, this procedure
shall be applied to the sound pressure levels averaged over the six microphone positions.
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8 Information to be reported

8.1 General
The following information, as applicable, shall be recorded and reported for all measurements:
a) machine under test:

1) description of the machine (including its engine displacement, manufacturer, type and serial
number, and configuration of attachments);

2) operatimgtomditions, as tisted i fabtes4amd-5; duringacousticatevatuatior;
3) dimensions of the test timber (when applicable);
b) acousti¢ environment (description of test environment):

1) if outdoors, a sketch showing the location of the machine with respectto|the surrounding
terrain, including a physical description of the test environment including a’description af the
natfire of the ground surface;

2) ifindoors, a description of the physical treatment of walls, ceiling and floor, including a sketch
showing the location of the machine and room contents;

3) valgeof K, ;
c) instrumentation:
1) equlipment used for the measurements, including namie, type, serial number and manufacturer;
2) method used to calibrate the instrumentation'system;
3) date and place of the most recent calibration of the acoustical calibrator;
d) acousti¢al and other data:
1) A-weighted sound pressure levels.of the background noise at the microphone positions;
2) measured values and mean(values in accordance with Tables 4, 5 and 6;
3) remarks, if any;
4) air femperature atid wind speed;

5) datg and place'of the measurements.

6 © IS0 2021 - All rights reserved
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Table 4 — A-weighted emission sound pressure level determination —
Reporting measured values, mean values and emission values

Measured A-weighted sound pressure A-weighted
levels Arithmetic | correction elsnoils;lign
. Engine L' A mean value factor
Oper:flt_mg speed p pressure
condition dB L;;AX Kia level
Test no LpAX
r/s 1 2 3 4 n dB dB dB
Idlinig (Id)
Full Joad (F1)2
Racing (Ra)?2
a  According to the test procedure for the machine type (see corresponding annex).
The |emission sound pressure level for the respective operating condition X is calcylated using
Formula (2)
boax =L’pAX —Kia (2)
where K; 4 is the background noise correction according te-1SO 11201.
8.3 | A-weighted surface average sound pressure level determination
Table 5 — A-weighted surface average-sound pressure level determination — Reporting
measured A-weighted sound pressure levels
test Oper :-:lt-in g E?)%iende L'a1 L'y, L3 L'pas L'pas L6 m
condition
A dB dB dB dB dB dB dB
1 Idling (1d)
Full load (F1)2
Racing (Ra)a
2 Idling(1d)
Fulllead (F1)2
Racing (Ra)?
3 Idling (1d)
Full load (F1)2
Racing (Ra)?2
4 Idling (1d)
Full load (F1)2
Racing (Ra)?
n Idling (1d)
Full load (F1)2
Racing (Ra)?2
a2 According to the test procedure for the machine type (see corresponding annex).
© IS0 2021 - All rights reserved 7
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Table 5 (continued)

. Engine L'p Al L'p A2 L'pA3 L'pA4 L'pAs L'pA6 L'
Test | OPerating | gyeeq i
condition
r/s dB dB dB dB dB dB dB

Surface Idling (Id) L' =dB
average g (i) pAld
sound Fullload (F1) L' ,p =dB
pressure b
level Racing (Ra) L'y, =dB
L'pAX

a2 According to the test procedure for the machine type (see corresponding annex).

L'pa1 to L,pd are the measured time-averaged sound pressure levels at the corresponding microphone

positions.
L', is the qverage of sound pressure levels L5 to L,¢ according to ISO 3744:2010,Formula (12).
L' Ay is the arithmetic average of the values for L'pA from each test for\the respective operpting

condition (Id, Fl and Ra).

Individual vialues for L', shall only be reported if available. The test-procedure may include automatic
averaging.

8.4 A-wejghted sound power level determination

Table 6 — A-weighted sound power level determination — Table for reporting sound power|data

Operating Surface average Correction Surface sound Surface level Sound power
conditi sound pressure factor pressure level level
level
L' pax Kip Loy 1019 S/Sy Lyax
dB dB dB dB
Idling (1d) L|pAId =
Full load (F1}2 L'pAFl =
Racing (Ra)? L'pARa =
a  According to the testprocedure for the machine type (see corresponding annex).

L' .y is the arithmetic average of the values for L'pA from each test for the respective operpting

condition (Id,“F) and Ra).

The surface sound pressure level LpAfX for the respective operating condition X is calculated using

Formula (3):

LpAfX :LlpAX —Kia

(3)

where

L'pAX is replaced by L'pAld , L'pAF] or L'pARa respectively;

K;,  isthe background noise correction according to ISO 3744:2010, 8.2.3.

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=2d8e113e89099cc00f8b1f7404c1b82d

IS0 22868:2021(E)

The sound power level L, for the respective operating condition X is calculated using Formula (4):

4)

expressed in dB, with S; = 1 m? and where S is the surface of the hemisphere in square metres.

9 Declaration and verification of noise emission values

Noise declaration 1s the respon51b111ty of the manufacturer If undertaken Ver1f1cat10n of the declared

valu
A-we
decld
workK

NOTH

Nois
the o
onrq

For
decld
high

The
(i.e.1
also

The
devii
devii

be c3

NOTH
2007

1ghted emission sound pressure levels for the work cycles shall be declared by and
ration (see ISO 4871:1996, Annex B). Calculated equivalent A-weighted sound pawer 1

1 Seealso Annex H concerning sound power level determination and declaratign.

e emission values (A-weighted sound power level and A-weighted emission sound pres
perator's position) for applicable operating modes (idling, full load;racing) shall be m3
quest.

machines supplied with multiple attachments resultinglih different noise valuej
ration shall clearly collate the declared noise values te)the attachments or take ac
pst achieved values only.

hoise declaration shall include a reference to thismoise test code and to the basic st§
SO 3744 and/or ISO 11201). Deviations, if any, from this test code and/or the basic sta
be indicated.

lincertainty, K, to be associated with thé~declared noise level(s) is based on the tof
ition, o,, which is composed of the standard deviation of reproducibility, o, and t

ition of production, o,

rried out by the manufacturer, based on its experience of the production variation.

2 See Annex G for a summary of the results of round robin tests for some machines that
and 2008.

cycles shall be declared, by a single number declaration (see ISO 4871:1996, Annex B)}

. Guidelines.for oy, are given in the annexes. The determination of o

ed equivalent

ual number
evels for the

sure level at
de available

, the noise
tount of the

indard used
hdards shall

al standard
he standard

» shall

took place in
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Annex A
(normative)

Specific conditions for chain-saws (see Clause 7)

A.1 Chain-saw conditions and test timber

Measureme
the guide b4

A test timb¢{

The lateral
vertical heig
of (260 + 10

A.2 Moul

A.2.1 Gen

The chain-si
Figure A.1.

The chain-g
measureme
distance of

The guide b
guide bar, c
engine shall
loading devi
of a water b

A2.2 A-

During the
positive x-a

The chain-s
chain-saw i

hts shall be carried out on a chain-saw with standard guide bar and saw-chain and W
r length is such that the dimensions in Figure A.1 are met.

wvidth of the test timber in the direction of the guide bar shall be (150 + 10) mm an
ht (400 £ 50) mm. The test timber shall have a slot with a width of(40 * 2) mm and a ¢
mm.

nting and orientation of chain-saw

eral

hw shall be mounted on a test stand with the guide bar centreline horizontal, as indicat]

aw and the guide bar with the saw:chain shall not touch the test timber during
hts. The saw-chain shall be kept (15:+.5) mm from the bottom of the slot. There shall
10 £ 5) mm between the tip of the.spiked bumper and the rear surface of the test timb|

hr shall be provided with a loading device (e.g. a water brake or equivalent) at the tip ¢
hpable of absorbing the energy of the chain-saw. If a water brake is used, the speed d
be controlled by the water’flow inside the water brake. The weight, shape or design ¢
ce shall be such that there is no influence on the noise readings. See Annex F for an exa
rake.

eighted sound power level measurement

easurements, the tip of the guide bar shall be directed above, and in the direction o
is andsthe front handle positioned vertically above the centre point of the hemisphere

rhere

br in the form of a rectangular log shall be placed on a sawhorse so that its-centreline is
(600 £ 10) mpm above the ground (see Figure A.1).

1 the
epth

ed in

v the
be a
er.

f the
f the
f the

[mple

f, the

s the

wshall be mounted in the test fixture as described by Figure A.1. A fixture which hold

is recommended for avoiding any structural noise radiation.

A.2.3 A-weighted emission sound pressure level measurement

ount

During the measurement, the microphone shall be located (700 + 10) mm above the top of the front
handle and vertically above the centreline between the root of the spiked bumper and the outer edge of
the rear handle. The microphone shall be in the plane of the rear handle (see Figure A.1).

10
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Dimension in millimetres

1%
o A-A 4\_|
" L0 £2 |
S !
~~ 3 |
\ !
) _ |
= IR
_ NS | gt
N o
3
S 7
o 300 £10 | 300 10
o
O
150
10
Key

position of microphone (for operator's position)
lpading device (see example in Annex F)

Width of guide bar

dentre plane through the rear handle

tlest fixture

dentreline of guide bar positioned.horizontally
1lear handle

O N O Ul D W DN

tlest timber (wood block,simulating a log)

Figure A.1 — Test set-up for chain-saws

A.3 | Testprocedure

A.3.1CGeneral

The tests shall be carried out in the following operating modes:
a) for machines with an engine displacement of < 80 cm3: at idling, full load and racing;

b) for machines with an engine displacement of = 80 cm3: at idling and full load.

A.3.2 Idling

Take the measurements with fully released throttle trigger. The idling speed shall be adjusted in
accordance with the machine manufacturer's instructions. The saw-chain shall not move. In this test
mode, the chain-saw shall be operated without the test timber and the loading device.
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A.3.3 Full

:2021(E)

load

Take the measurements during a simulated crosscutting with the throttle fully open. The guide bar
with the loading device shall be placed in the slot of the test timber as shown in Figure A.1. The engine
speed shall be kept at the maximum engine power speed, determined in accordance with ISO 7293, by
adjustment of the load applied by the loading device.

A.3.4 Racing

Take the measurements at an engine speed of 133 % of the speed at maximum engine power, determined
in accordance with ISO 7293.

If the enging
engine does
speed shall,
governor. T}
saw shall b

A.4 Dete

A.4.1 Chajin-saws with engine displacement < 80 cm3

The equivd

Formula (A.

L

pheq =

where

LpAId i9
LPAFl i
LpARa 15

The equival

LWAeq =
where

LWAId

has a speed limiter set below that speed, measure at the maximum speed achievaple:

not run with a stable speed, carry out the test at the maximum possible stable speéd.
however, not be more than 8 r/s below the maximum speed as determined-by/the s
e engine speed shall be controlled with the throttle trigger. In this test mode, the c
operated without the test timber and the loading device.

rmination of sound levels for work cycles

lent A-weighted emission sound pressure level, L

1):

pAeq’

0,1L

01g1(10°'“pAld +10%Htpan 1107 oara |
3

the emission sound pressure level for the idling operating condition;
the emission sound pressure level for the full load operating condition;
the emission sound pressuye level for the racing operating condition.

ent A-weighted sound power level, Ly, shall be determined using Formula (A.2):

101g%(100'1LWA1d +£10% lwar +10°1wara )dB

is the sound power level for the idling operating condition;

fthe
This
peed
hain-

shall be determined Wyising

(A.1)

(A.2)

LWAFl
LWARa

A.4.2 Cha

The equivalent A-weighted emission sound pressure level, L

is the sound power level for the full load operating condition;

is the sound power level for the racing operating condition.
in-saws with engine displacement = 80 cm3

pAeq’

Formula (A.3):

LpAeq

12

:10lg%(100'1LPAId +10% par )dB

shall be determined using

(A.3)
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where

Lpaig  is the emission sound pressure level for the idling operating condition;
Lpap s the emission sound pressure level for the full load operating condition.

The equivalent A-weighted sound power level, Ly, shall be determined using Formula (A.4):

Lyae :1019%(100'1LWAId +10% lwarn )dB (A.4)

wherte

Lwaig  1s the sound power level for the idling operating condition;

Lyar  1s the sound power level for the full load operating condition.
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Annex B
(normative)

Specific conditions for brush-cutters, grass-trimmers and edgers

(see Clause 7)

B.1 Macl

Measureme
sound emis{

If the cuttiy

minus 5 mnj.

For standar

B.2 Moul

jine conditions

nts shall be carried out on a machine with all standard attachments that can catise diff
ions, with the adjustments set to the most unfavourable position, if applicable.

)g means is of a string type, the string length shall be adjusted to its maximum lg

H attachments, see the instruction handbook or machine manufacturer's instructions.

ting and orientation of the machine

B.2.1 Mounting of machine on test fixture

Use a fixtur
mount shou

The centre ¢
cutters and
mounted so
ground (see

a) Maching

Attach

ground,

require
b) Maching

Attach 1
(775 1

Machin{

e that holds the machine in the intended positionnand does not cause reflections. A flég
d be used to avoid any structural noise radiation.

f the cutting attachment shall be such that'H is (300 + 25) mm above the ground for b
(50 £ 25) mm above the ground for grass-trimmers (see Figures B.1 to B.3). Edgers sh{
that the height H of the lower edge-of the rotating edger blade is (25 + 10) mm abovj

Figure B.4).
e with suspension point

he machine to the test fixture so that the suspension point is (775 + 10) mm abov
If the suspension paint‘is adjustable, select the position so that dimension H is withi

H range. See Figure-Bil.

e without suspension point

he maching to the test fixture so that the middle of the grip position of the rear han
0) mm:above the ground. See Figures B.2 and B.4.

e with backpack power unit

brent

ngth

xible

Fush-
]l be
e the

b the
n the

lle is

Attach the shaft assembly to the test fixture according to b), above, with the backpack power unit
attached to a test fixture for the shoulder harness so that the lower edge of the back padding is
(1 030 * 25) mm above the ground. The backpack power unit shall be located such that the rear
handle is (300 * 25) mm to the right of the vertical centreline of the backpack power unit and
(200 * 25) mm in front of the vertical centreline through the fixture for the shoulder harness. See

Figure B.3.

B.2.2 Orientation of machine for A-weighted sound power level measurement

The machine shall be oriented so that the shaft is over the x-axis and the centre of the right/rear handle
is on the y-axis.

14
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B.2.3 Position of microphone for A-weighted emission sound pressure level
measurement

The position of the microphone shall be as follows.

— For machines with a suspension point, the microphone shall be located (1 650 + 10) mm above the
ground, in a position vertically above the suspension point. See Figure B.1.

— For machines without a suspension point, the microphone shall be located (1 650 + 10) mm above
the ground, in a position vertically above the centre of the right/rear handle. See Figure B.2.

— Formachineswith a h;l(‘kp;lr‘k power unift the mir‘rnphnnp shall be located (1 650 + 1(’) mm above
the ground, in a position vertically above the fixture of the shoulder harness and at.gd distance of
300 = 10) mm to the right of the centreline of the backpack power unit. See Figure B:3

— Toredgers, the microphone shall belocated (1 650 + 10) mm above the ground,.itta positipn vertically
dbove the centre of the right/rear handle. See Figure B.4.

Dimensions in millimetres

'y

1650 £10

175 £10

|
&ig/
|

=

/
Key
1 osition of microphone (for operator's position)
2 lst fixture
3 axle of cutting tool
H height of the centre of the cutting attachment above ground

Figure B.1 — Test set up for grass-trimmers and brush-cutters with integrated power source
and suspension point
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Dimensions in millimetres
n | &

|
o |
b
: é{g
=}
e |
+ :
i |
) |
—
y /
Key
1 position fof microphone (for operator's position)
2 test fixtllre
3 axle of cyitting tool
H height of the centre of the cutting attachment abaye ground
Figure B.2 — Test set-up for grass-trimmers and brush-cutters with integrated power soufce
but without suspension point
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Dimensions in millimetres

300 £10

|

B0y

1650 £10

1030 £25

Key

tlest fixture

dxle of cutting tool

oo Ul A W N R

;lear handle

fixture for shoulder harness
lpwer edge of back padding

lpteral position of microphone (for operatotis-position)

eight of the centre of the’cutting attachment above the ground

P

/é 300 £25

N

Figure B3~ Test set-up for backpack powered grass-trimmers and brush-cutters
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Dimensions in millimetres

1650 +10

115 £10

Key

1  position jof microphone (for operator's position)

2 test fixture

3 edger togl

H height of the circumference of the edger blade aboye'ground

Figure B.4 — Test set-up.for edgers with integrated power source

B.3 Test procedure

B.3.1 General

Noise emissjon quantities.shall be determined for two different operating conditions: idling and rdcing.

B.3.2 Idling

Take the méasurements with the throttle trigger fully released. The idling speed shall be adjusted in
accordance with the machine manufacturer s INnsStructions. The cutting attachment shall not move.

B.3.3 Racing

For brush-cutters and edgers, take the measurements at an engine speed of 133 % of the speed at
maximum engine power, determined in accordance with ISO 8893.

For grass-trimmers, take the measurements with the flexible line adjusted to the full usable length, in
accordance with B.1, and with the throttle fully open. If the maximum speed exceeds 133 % of the speed
at maximum engine power, control the speed with the throttle trigger so that it is maintained at 133 %.

If the engine has a speed limiter set below that speed, measure 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

18 © IS0 2021 - All rights reserved
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speed shall, however, not be more than 8 r/s below the maximum speed as determined by the speed
governor. The engine speed shall be controlled with the throttle trigger.
B.4 Determination of sound levels for work cycle

The equivalent A-weighted emission sound pressure level, L

Formula (B.1):

preq Shall be determined using

L 0-1pata 4100 para )dB (B.1)

1
pheq =101g5(10

wherte

kpaiq  is the emission sound pressure level for the idling operating condition;
kpara is the emission sound pressure level for the racing operating condition.

The ¢quivalent A-weighted sound power level, Ly, shall be determinedusing Formula (B 2):
1
bypeq :IOIgE(loo'“’WAId +10% fwara )dB (B.2)

wherte

Lwaig  is the sound power level for the idling operating condition;

Lwara  1s the sound power level for the racingoperating condition.
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Specific conditions for pole-mounted powered pruners (see
Clause 7)

C.1 Machine conditions

Measurements shall be carried out on a machine with the pole adjusted to its shortest positionand|{with
all standard attachments that can cause different sound emissions.

For standarfl attachments, see the instruction handbook or the machine manufacturer's instructigns.

C.2 Mounting and orientation of machine

C.2.1 Mounting of machine on test fixture

Attach the machine to the test fixture so that the machine is positioned in accordance with Figurgs C.1
and C.2. If the cutting attachment is adjustable, it shall be adjusted'so that it is as far as possible i line
with the shdft tube.

Use a fixturg that holds the machine in the intended position and does not cause reflections. A flegxible
mount should be used to avoid any structural noise radiation.

a) Maching with integrated power unit

Attach the machine to the test fixture so-that the suspension point is (775 + 10) mm abovg the
ground jand hold inclined at (60 * 10)° in"accordance with Figure C.1.

b) Machin¢ with backpack power unit

Attach the shaft assembly to-the test fixture according to a), above, with the backpack power unit
attached to a test fixture for—the shoulder harness so that the lower edge of the back padding is
(1 030 # 25) mm above(the ground. The backpack power unit shall be located such that the|rear
handle |s (300 £ 25)-mim to the right of that vertical centreline of the backpack power unit and
(200 = 25) mm in front of the vertical centreline through the fixture for the shoulder harnesg. See

Figure (.2.

C.2.2 Orientation of machine for A-weighted sound power level measurement

The machineshall be oriented so that the shaft1s over the x-axis and the centre of the right/rear handle
is on the y-axis.

C.2.3 Position of microphone for A-weighted emission sound pressure level
measurement

The position of the microphone shall be as follows.

— For machines with an integrated power unit, the microphone shall be located (1 650 + 10) mm above
the ground, in a position vertically above the suspension point. See Figure C.1.

— For machines with a backpack power unit the microphone shall be located (1 650 + 10) mm above
the ground, in a position vertically above the fixture for the shoulder harness and at a distance of
(300 + 10) mm to the right of the centreline of the backpack power unit. See Figure C.2.
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Dimensions in millimetres

1650 +10

Key
position of microphone (for operator's position)
tlest fixture

quspension point

Figure C.1 — Test set-up for pole-mounted powered pruner with integrated power source
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Dimensions in millimetres

300 10
l:- ln
1— 1 /
| 200 25 (4
]
—
/A
34
P O
hi .
T 4 | 7
g : |
+ —
2 = |
- 4\ + .
- 0 300 +25
B |
|
— [ 1 | — | [ T |

/. ez

Key

1 lateral pgsition of microphone (for operator's position)
2 fixture fdr shoulder harness

3 lower edge of back padding

4 test fixture

Figure (.2 — Test set-up for pele-mounted powered pruner with backpack power source

C.3 Test procedure

C.3.1 General

Noise emissfon quantities shall be determined for two different operating conditions: idling and rdcing.

C.3.2 Idling

Take the measurements with the throttle trigger fully released. The idling speed shall be adjusted in
accordance with the machine manufacturer's instructions. The cutting attachment shall not move.

C.3.3 Racing

Take the measurements at an engine speed of 133 % of the speed at maximum engine power, determined
in accordance with ISO 8893.

If the engine has a speed limiter set below that speed, measure 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 8 r/s below the maximum speed as determined by the speed
governor. The engine speed shall be controlled with the throttle trigger.
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C.4 Determination of sound levels for work cycles

The equivalent A-weighted emission sound pressure level, L shall be determined using

Aeq’
Formula (C.1): pred
1 0,1L 0,1L
Lyeq :10Ig5(10 paid 10%! fpaka ) dp €.1)
where

Loa;q s the emission sound pressure level for the idling operating condition;

kpara 1is the emission sound pressure level for the racing operating condition.

The ¢quivalent A-weighted sound power level, Ly, shall be determined using Foxmula (C}2):

1
Byaeq =101g5(100'1LWAId +10% wara )dB (C.2)
where
Lwaig  1s the sound power level for the idling operating condition;

—

wAra 1S the sound power level for the racing operating‘condition.

© IS0 2021 - All rights reserved 23


https://standardsiso.com/api/?name=2d8e113e89099cc00f8b1f7404c1b82d

ISO 22868

:2021(E)

Annex D
(normative)

Specific conditions for hedge-trimmers (see Clause 7)

D.1 Machine conditions

Measureme
shortest len

For standar

instructiong.

D.2 Moul

hts shall be carried out on a machine with standard equipment, adjusted, if applicable;
bth and so that the cutting attachment is in the position closest to the operator.

d attachments and adjustments, see the instruction handbook or machine (manufacty

ting and orientation of machine

D.2.1 Mounting of machine on test fixture

Attach the
reach hedge
positioned i

Extended-rg
as far as pog
the cutting 4

Use a fixtur
mount shou

D.2.2 Orig

Iachine to the test fixture, so that the middle of the grip position of the front or, for exter

-trimmers, rear handle is (775 + 10) mm above the ground and with the cutting attach
h accordance with Figures D.1 and D.2.

ach hedge-trimmers shall be held at an angle of (45 + 10)° and with the cutting attach
sible in line with the shaft tube, as shown.iwFigure D.2. Other machines shall be held
ittachment horizontal.

e that holds the machine in the intended position and does not cause reflections. A flé
d be used to avoid any structuralnoise radiation.

entation of machine for Asweighted sound power level measurement

Attach the machine to the test fixtufe;so that the cutting attachment is over the x-axis and the cenf

the front ha

D.2.3 Pos
measurem

The positior

For he

hdle, or for extended¢treach hedge-trimmers the rear handle, is on the y-axis.

ition of microphone for A-weighted emission sound pressure level
ent

of the microphone shall be as follows.

lge<trimmers other than extended-reach models, the microphone shall be lo

to its

rer's

1ded-
ment

ment
with

xible

re of

rated

(1650 4

T0)mm above the ground, in a position above the middle of the hedge trimmer and vert

cally

above t

e centreline between the outer edge of the front and the rear handle. See Figure D.1.

— For extended-reach hedge-trimmers, the microphone shall be located (1 650 + 10) mm above the

ground,

24

in a position vertically above the centre of the right/rear handle. See Figure D.2.
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Dimensions in millimetres

| |
| |
| |
| ~of-*
| |
| 2 |
3 s
- 5
&
2

Key
1 position of microphone (for operator's position)
2 fest fixture

Figure D.1 — Test set-up for hedge-trimmer
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Dimensions in millimetres

Key
1 position

2 test fixtufre

D.3 Test
D.3.1 Gen
Noise emiss

D.3.2 Idli

Take the md
accordance

1650 £10

715 £10

of microphone (for operator's position)

Figure D.2 — Test set-up for, extended-reach hedge trimmer

procedure
eral
on quantities shall'be determined for two different operating conditions: idling and rg

ng

asureménts with the throttle trigger fully released. The idling speed shall be adjust
with the machine manufacturer's instructions. The cutting attachment shall not move

cing.

ed in

D.3.3 Rac

ing

Take the measurements at an engine speed of 133 % of the speed at maximum engine power, determined
in accordance with ISO 7293.

If the engine has a speed limiter set below that speed, measure 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 8 r/s below the maximum speed as determined by the speed
governor. The engine speed shall be controlled with the throttle trigger.
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D.4 Determination of sound levels for work cycles

The equivalent A-weighted emission sound pressure level, L

Formula (D.1):

pheq Shall be determined using

L

1. 01L 4_ 0,1L
pAeqzlolg(Ew pAld +§10 PARa )dB (D.1)

where

Loa;q s the emission sound pressure level for the idling operating condition;

kpara 1is the emission sound pressure level for the racing operating condition.

The ¢quivalent A-weighted sound power level, Ly, , shall be determined using Foxmula (D.2):

1 4
bypeq =101 (3100'1%[(1 +§10°'UWARa )dB (D.2)
where
Lwaig  1s the sound power level for the idling operating condition;

—

wAra 1S the sound power level for the racing operating‘condition.

© IS0 2021 - All rights reserved 27


https://standardsiso.com/api/?name=2d8e113e89099cc00f8b1f7404c1b82d

ISO 22868

:2021(E)

Annex E
(normative)

Specific conditions for garden blowers/vacuums/knapsack mist

E.1 Mach
Measureme

If the machi
in both conf

blowers (see Clause 7)

line conditions
nts shall be carried out on a machine with standard equipment.

he is supplied with both a straight nozzle and an angled nozzle, the machine'shall be t¢
igurations.

bsted

If the machine incorporates blower tube elements that are extendable and/or.stretchable, then these
shall be configured in the most unfavourable condition, resulting in the highesthoise level.

For standarfl equipment, see the instruction handbook or machine mandfacturer's instructions.

E.2 Mounting and orientation of machine

E.2.1 Mounting of machine on test fixture

Attach the |machine to the test fixture so that theZmachine is positioned in accordance |with
Figures E.1 [to E.3.

Use a fixtur

e that holds the machine in the intended position and does not cause reflections. A flé

xible

mount should be used to avoid any structural neise radiation.

a) Maching¢ with suspension point
Attach the machine to the testfixture so that the suspension point is (775 + 10) mm abovg the
ground] The lowest point of the.air nozzle shall be (50 + 10) mm above the ground. See Figure E.1.

If the sy
within 1

b) Maching

Attach 1
the thrd
shall be|

spension point is adjustable, select the position so that the lowest point of the air noz
he required range,

e without suSpension point

he machine to the test fixture so that the middle of the grip position of the handle to y
ttle trigger is fitted is (775 + 10) mm above the ground. The lowest point of the air n
(50* 10) mm above the ground. See Figure E.2.

zle is

rhich
hzzle

Machine with backpack power unit

28

Attach the machine to the test fixture according to Figure E.3, with the backpack power unit
attached to a test fixture for the shoulder harness so that the lower edge of the back padding is
(1 030 + 10) mm above the ground. The air nozzle shall point forward, perpendicular to the
backpack for the power unit, (300 * 25) mm to the right of the vertical centreline of the backpack
power unit, with the lowest point of the air nozzle no less than 40 mm above the ground. Blower
tubes equipped with a straight air nozzle shall be adjusted at an angle of (45 + 5)° to the ground.
See Figure E.3 a). Blower tubes equipped with an angled air nozzle shall be adjusted so that the air
stream is approximately parallel to the ground. See Figure E.3 b).

If the blower tube cannot be adjusted as described above, then the blower tube shall be adjusted so
that the lowest point of the air nozzle is (50 £ 10) mm above the ground. See Figure E.3 c).
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d) Knapsack mist blowers and machines with backpack power unit that can be converted to a mist
blower

Attach the machine to the test fixture according to Figure E.4, with the backpack power unit
attached to a test fixture for the shoulder harness so that the lower edge of the back padding is
(1 030 £ 10) mm above the ground. The air nozzle shall point forward, perpendicular to the
backpack for the power unit, and shall be adjusted so that the direction of the air stream is parallel
to the ground. The front handle shall be positioned (300 * 25) mm to the right of the vertical
centreline of the backpack power unit and (350 + 25) mm in front of the vertical centreline of the
microphone. See Figure E.4.

The
hand

E.2.3
mea

The |

— 1
4

— 1

f

E.Z.L Urientation of machine for A-weighted sound power level measurement

achine shall be oriented so that the nozzle is parallel to the x-axis and the centre. of th
le is on the y-axis.

p  Position of microphone for A-weighted emission sound pressure level
surement

position of the microphone shall be as follows.

‘or machines with a suspension point, the microphone shallcbe located (1 650 + 10) m
rround, in a position vertically above the suspension point:See Figure E.1.

‘or machines without a suspension point, the microphone shall be located (1 650 * 1(
he ground, in a position vertically above the centre of the handle to which the thrott
itted. See Figure E.2.

‘or machines with a backpack power unit, the microphone shall be located (1 650 + 1d
he ground, in a position vertically above the fixture for the shoulder harness and at g
300 + 10) mm to the right of the centreline of the backpack power unit. See Figure E.3

eright/rear

Im above the

) mm above
le trigger is

) mm above
distance of
and E.4.
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