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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
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Introduction

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

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

Wher|1 requirements of this type-C standard are different from those which are stated in type-A ‘or
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bquirements of this type-C standard take precedence over the requirements of the other
ines that have been designed and built according to the requirements of this type-C standar

g the first steps in the preparation of this International Standard it became obyious that the
e test results could become better if the operator were to be replaced by a simula
senting the normal operating modes with chain-saws and trimmers/brush-cutters. Furthe

that the cutting process performed with chain-saws causes considerable deviations, w
d to the measured object but to the test procedure itself.

d on these observations, it was concluded that the operators imboth test procedures, i.e. fg
Fimmers/brush-cutters, ought to be replaced by a defined fixture” and the cutting process wit
brake simulating the load. In this manner, the operating ¢conditions during measurement wi
al operating conditions.

etermination of noise emission characteristics is primarily intended for

nanufacturers' declarations of noise emitted,

omparing the noise emitted by machines.in the family concerned, and

urposes of noise control at source.at the design stage.

use of this noise test code“will ensure reproducibility of the determination of the no
cteristics within specified limits determined by the grade of accuracy of the basic noise 1
bd used. Noise measurement methods allowed by this International Standard give results

acy.

bperating modeés)specified for the tests are consistent with those involved in the asses
sure sound préssure levels, for example, over a typical working day.

Exposure sound pressure levels are the mean sound pressure levels experienced by the o
d period-of time.
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a) chain-saws with an engine of <80 cm?3 are used for various operations, including felling, bucking and
delimbing;

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

Delimbing will cause the saw to run at racing speed; therefore, racing is included only for saws with a
< 80 cm3 engine.

1) S
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For brush-cutters, grass-trimmers, 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 dominant modes.
Moreover, it has also been found to be diverse and not able to be performed under repeatable conditions.

For trimmers, the full load and the racing modes are integrated in one single mode due to the loading effect of
the flexible line.

For brush-cutters, hedge-trimmers and pole-mounted powered pruners, it is not possible to simulate the full
load mode in a feasible way since there are no constant load conditions comparable to chain-saws. Since the
operating mode “racing” is anyhow the worst case, it is used as representative.

F d wwiakra—fiall Iaod o d il oo o b Aot ot oo
Or gar en UWTTO, TUITTUAU diiu Uity arc uic tvwu Uumniridrit imrivutco.

In either cage, transport and other tasks between operations will cause the machine to run~at idling.
Experience has lead to the conclusion that, except for hedge-trimmers and blowers, equal duration fgr the
different working modes is a good estimation of daily exposure.

For hedge-trimmers, experience has shown that the machine is used 1/5 at idling and 4/5,'at racing, while for
garden blowers it is used 1/7 at idling and 6/7 at racing.

A summary |of results from “round robin” tests, carried out between 2007 and 2008 in up to eight test
laboratories pn a single chain-saw, brush-saw and grass-trimmer, is given in Annex G.

vi © 1S0O 2011 — All rights reserved
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Forestry and gardening machinery — Noise test code for

po

rtable hand-held machines with internal combustion

engine — Engineering method (Grade 2 accuracy)

CAUTION — Some of the test procedures specified in this International Standard involv

that

Interpational Standard shall be appropriately trained in the type of work to be carried out.

1

This

cond

2

The

refergnces, only the edition cited applies. For Undated references, the latest edition of th
document (including any amendments) applies:

ISO

ISO

sounfl pressure — Engineering.methods for an essentially free field over a reflecting plane

ISO 4871:1996, Acoustics'— Declaration and verification of noise emission values of ma
equipment
ISO 6531, Machinery for forestry — Portable chain-saws — Vocabulary

ISO 1

ISO

could lead to a hazardous situation. Any person performing tests in accaordand

$cope

International Standard specifies a noise test code for determining, ‘€fficiently and under

Normative references

following referenced documents are indispensable for the application of this documen)

354, Acoustics — Measurement ofSavind absorption in a reverberation room

3744, Acoustics — Determination of sound power levels and sound energy levels of noise 3

(112, Machinery for forestry — Portable brush-cutters and grass-trimmers — Vocabulary

1293y Forestry machinery — Portable chain saws — Engine performance and fuel consumpt

b processes
te with this

standardized

tions, the noise emission characteristics of portable, hand-held, combustion-engine-powered forest and
garden machines, including chain-saws, brush-cutters, grass-trimmers, pole-mounted powe
hedgp-trimmers and garden blowers/vacuums. Noise emission, characteristics include the]
emission sound pressure level at the operator position and the A-weighted sound power level.

red pruners,
A-weighted

t. For dated
e referenced

ources using

chinery and

on

ISO 8893, Forestry machinery — Portable brush-cutters and grass-trimmers — Engine performance and fuel
consumption

ISO 11201, 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

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

© 1SO 2011 — All rights reserved
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3 Terms and definitions

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

4 Quantities to be measured and quantities to be determined

The quantities to be measured are the time-averaged sound pressure levels defined in the relevant basic
noise measurement standards (ISO 3744, 1ISO 11201), A-weighted and — if required — in frequency bands.

The quantities to be determined are the sound power levels and the emission sound pressure levels,

A-weighted 3
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IEC 616
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hted sound power level determination

or additions.
ophone array shall be six microphone positions, in accordance with kigure 1 and Table 1.

The six-microphone array is permitted because experimental dataiave shown that use of this array
results that differ significantly from those obtained with the 10-micraphone array specified in ISO 3744.

psurement surface shall be a hemisphere with a radius, r, of > 2d, preferably 4 m;
ed by the reference box and its defined location aboverground, see Figure 1. If a bigger rad
t shall be chosen from 6 m, 8 m and 10 m. A smaller radius is permitted if it is demonstrate
ts are within 0,5 dB compared with measurements'with a hemisphere of » =4 m.

The smaller radius could be necessary in ananechoic room where a radius of 4 m cannot be provid

ditions for the particular type of maghine to be tested and its mounting and orientation sh
g to the corresponding annex of this jinternational Standard.

nental conditions shall be within the limits specified by the manufacturer of the meag
nt. The ambient air temperature shall be in the range —10 °C to 30 °C and the wind speed
han 5 m/s. A microphone‘windscreen shall be used whenever the wind speed exceeds 1 m/s

ments shall be~made using an integrating-averaging sound level meter as defing
72-1; alternatively;” instruments with the time-weighting characteristics “slow”, as defin
72-1, may bedused.

e of K,y determined in accordance with ISO 3744:2010, Annex A, shall at maximum be 2 d

mination of the A-weighted sound power level, ISO 3744 shall be used, subject to the follpwing

does
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Key
A rg¢ference box

dg characteristic source dimension

r hemisphere radius > 24,

Figure 1 — Microphone positions on hemisphere

Table 1 — Coordinates of microphone positions

Position no. Coordinate
x y .
1 +0,65r +0,65 r 038
2 -0,65r +0,65r 0,38 r
i -0.65r ~0,65r 0,38 r
4 +0,65r - 0,657 038 7
5 ~0,28 r +0,65 r 071~
6 +0,28 r 065~ 071
NOTH See also Annex H concerning the microphone positions.

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

6.1 General

For the measurement of the A-weighted emission sound pressure level, ISO 11201 shall be used, subject to
the following modifications and additions.

a) The conditions for the particular type of machine to be tested and its mounting shall be in accordance with
the corresponding annex of this International Standard.

© 1SO 2011 — All rights reserved
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e)

6.2 Requirements for artificial surface

The surface shall comply with the provisions of either 6.2 or 6.3. Reproducibility of results using natural
grass or other organic material is likely to be worse than that required for Grade 2 of accuracy. In case of
dispute, measurements shall be carried out in the open air and on the artificial surface (see 6.2).

Environmental conditions shall be within the limits specified for 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 whenever the wind speed exceeds 1 m/s.

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
IEC 61672-1, may be used.

The locgtion of a particular type of machinery respective to the microphone array shall be in accordance
with the [corresponding annex of this International Standard.

The artificial|surface shall have absorption coefficients in accordance with Table 2, measured according to

ISO 354.

Table 2 — Absorption coefficient

Freqllj_lezncies Absorption coefficients Tolerance
125 0,1 +0.1
250 0.3 0.1
500 05 0.1
1,000 0,7 +0.1
2 000 0.8 +0.1
4000 0,9 01

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
requirementq for acoustic properties-are met with the absorptive material in place. The structure shall sypport

the test set-Up such that compression of the absorbing material is avoided.

6.3 Requirements forinatural ground surface

The ground at the centre of the test site shall be flat and have good sound-absorbing properties. The syrface
shall be either forest'ground or grass, with the grass or other organic material having a height of (50 + 2q) mm.

7

Testing and operating conditions

Measurements shall be carried out on a new, normal production machine fitted with standard equipment in
accordance with the instruction handbook.

The engine and the machine shall be run-in prior to the test in accordance with the manufacturer's instructions.
The engine shall be at normal stable operating temperature before the test is started.

The carburettor shall be set to give the specific machine conditions required by the corresponding annex of
this standard.

© 1S0O 2011 — All rights reserved
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The cutting devices shall be lubricated in accordance with the instruction handbook. No alterations to the initial

settin

gs are permitted once measurements have commenced.

An engine speed indicator shall be used to check the speed of the engine. It shall have a measurement
uncertainty of + 1,0 % of the reading. The indicator and its engagement with the machine shall not affect the
operation during testing.

NOTE 1 The specific conditions for a particular machine are given in the corresponding annexes.

Noise emission quantities shall be determined under the specific conditions for the particular type of machine

speci

fied in the corresponding annex. The following additionally applies.

a) |
4

q
/
:
)
b) T

€
1

For 4
emis
appli
8 |
The f

a) 1

[ NEY

this requirement.

1) description of-the machine (including its engine displacement, manufacturer, type and s

Perform a minimum of four measurements with a short break and significant change of sp
bach measurement. Separate each measurement at, for example, idle, by a short pefiod g
ice versa. After this speed variation, stable speed conditions shall be obtained, befo
ontinued.

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

NOTE 2 The collection of data for the different operating modes need not’be carried out in any fixed
[he range of all values noted for each operating mode shall not be greater than 2 dB. If

bxceeded, repeat the tests until four consecutive results fall\within a range of 2 dB. The fing
etained for each microphone position is the arithmetical\mean of these four successive valy

sion sound pressure levels. When determining the A-weighted sound power level, this proce
bd to the sound pressure levels averaged,aver the six microphone positions.

nformation to be reported

pllowing information, as applicable, shall be recorded and reported for all measurements:

nachine under test:

and cutting attachment);
) operating conditions, as listed in Tables 3 and 4, during acoustical evaluation;

) _“dimensions of the log (when applicable);

Fach signal duration used shall be at least 2 s over which the engine speéed is within = 3,5 r/q.

ced between
f racing, and
re testing is

sequence.

this range is
| value to be
es satisfying

Il the conditions specified in the annexes, cafry out this procedure when measuring th¢ A-weighted

dure shall be

rial number,

b) acoustic environment (description of test environment):

1)

if outdoors, a sketch showing the location of the machine with respect to the surrounding terrain,

including a physical description of the test environment including a description of the nature of the

ground plane;

2) if indoors, a description of the physical treatment of walls, ceiling and floor, includ

showing the location of the machine and room contents;

3) value of Kpp;

© IS0
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c) instrumentation:

1) equipment used for the measurements, including name, 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) acoustical and other data:

1) A-weighted sound pressure levels of the background noise at the microphone positions;

2) med
3) rem
4) airt

5) date

arks, if any;

emperature and wind speed;

b and place of the measurements.

sured values and mean values in accordance with Tables 3, 4 and 5;

Table 3 — A-weighted emission sound pressure level determination —
Reporting measured values, mean values and emission values

Measured A-weighted sound
pressure levels

) Arithmetic ~\|‘Correction A-weighted emissign
Operating i:g:ende LA mean vahié factor sound pressure levgls
condition dB Lo Kia Ly
Test no.
r/s 1 2 3 4 n dB dB dB
dling (Id)
Full load (FI)3

Racing (Ra)?

The emission
Loay =1

where Kqp is

;
pAx —Kia

he background nois€ correction according to ISO 11201.

sound pressure level for the.réspective operating condition X is calculated from

@  According

to the test proeedure for the machine type (see corresponding annex).

© 1S0O 2011 — All rights reserved
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Table 4 — A-weighted sound power level determination —
Reporting measured A-weighted sound pressure levels

Engine , . . . ) , IR

Test Operating speed Lpas Lpn2 Lpns Lyna Lypns Lyne A
condition

r/s dB dB dB dB dB dB dB
1 Full load (FI)2
Racing (Ra)?
) Full load (FI)@
Rdb;l Iy (Ra)2
3 Full load (FI)2
Racing (Ra)?
4 Full load (FI)2
Racing (Ra)?
Full load (FI)2

n
Racing (Ra)?
Ayerage Full load (FI) Lopp = dB
sound
pressure
evel Racing (Ra) L'\pra = dB
L'pAX

L',pqto L'\pgare the measured time-averaged sound pressuré.Jevels at the corresponding microphone positions.

L',a [is the average of sound pressure levels L', to L'yng according to ISO 3744:2010, Equation (12).

L' ay is the arithmetic average of the values for m from each test for the respective operating condition (Kl and Ra).

Indivjdual values for L', shall only be reported if available. The test procedure may include automatic averdging.

@  According to the test procedure for the maching\type (see corresponding annex).

© 1SO 2011 — All rights reserved 7
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Table 5 — A-weighted sound power level determination — Table for reporting sound power data

Average sound Correction Surface sound Surface Sound power
Operating pressure level factor pressure level level level
condition L'y K1a L pnex Ls Lwax
dB dB dB dB dB
Full load (FI)2 Lopr =
Racing (Ra)? TN
Environmehtal
correctign
Kon = dB

The surface §

Lopty =

where

Laxisr
K‘]A is 1
K2A is 1

The sound pdg

L',ax s the atithmetic average of the values for m from each test for the respective operating condition (FI and Ra).

ound pressure level, L ppsx for the respective operating condition X is calculated ffom:

L'pay = Kqp = Kon

bplaced by L')af OF L\g, respectively;
he background noise correction according to ISO 3744:2010;,8.2.3;

he environmental correction [see Clause 5, f)].

wer level, Ly, for the respective operating condition’ X is calculated from:

Lypax =|Lpatx +Ls
where

Lg=101g Si , expressed in dB, with S; = 1 m2 and where S is the surface of the hemisphere in square metres.

0

@  Accordinglto the test procedure for the machine type (see corresponding annex).
9 Declaration and verification of noise emission values
Noise declarption is the’ responsibility of the manufacturer. If undertaken, verification of the declared vplues
shall be carried out-according to methods given in ISO 4871:1996, Annex A. Calculated equivalent A-weighted
emission sopnd“pressure levels for the work cycles shall be declared, by a dual-number declafation
(see ISO 481171996, Annex B). Calculated equivalent A-weighted sound power levels for the work cycles| shall
be declared, by a single-number declaration (see ISO 4871:1996, Annex B).
NOTE 1 See also Annex H concerning sound power level declaration.

Noise emission values (A-weighted sound power level and A-weighted emission sound pressure level at the
operator's position) for applicable operating modes (idling, full load, racing) shall be made available on request.

The noise declaration shall include a reference to this noise test code and to the basic standard used
(ISO 3744 and/or 1ISO 11201). Deviations, if any, from this test code and/or the basic standards shall also be

indicated.

© 1S0O 2011 — All rights reserved
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The uncertainty, K, to be associated with the declared noise level(s) is based on the total standard deviation,
oy, Which is composed of the standard deviation of reproducibility, og, and the standard deviation of production,
o,. Guidelines for og are given in the annexes. The determination of % shall be carried out by the
manufacturer, based on its experience of the production variation.

NOTE2 See Annex G for a summary of the results of round robin tests for some machines that took place in
2007/2008.

Information on noise emission should also be provided in the sales literature.

© 1SO 2011 — All rights reserved 9
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Annex A
(normative)

Specific conditions for chain saws

A.1 Chain-saw conditions and test timber

Measuremen
guide bar len

A test timbd
(600 +10) m

The lateral \

ts shall be carried out on a chain-saw with standard guide bar and saw-chain and wher
gth is such that the dimensions in Figure A.1 are met.

r in the form of a rectangular log shall be placed on a sawhorse so thatts centreli
m above the ground (see Figure A.1).

idth of the test timber in the direction of the guide bar shall be (200 +(10) mm and the v

height (400  50) mm. The test timber shall have a slot with a width of (40.£2) mm and a dep
(260 = 10) mm.

A.2 Mounting and orientation of chain-saw

A.2.1 Gengral

The chain-sgw shall be mounted on a test stand with the bar-centreline horizontal, as indicated in Figure
The chain-saw and the bar with the saw chain shall not touch the log during the measurements. The
chain shall bg kept (15 + 5) mm from the bottom of the slot. There shall be a distance of (10 + 5) mm bet
the tip of the|spiked bumper and the rear surface-of-the log.

The bar shall be provided with a water brake-(or equivalent) at the tip of the bar, capable of absorbin
energy of the saw. If a water brake is used, the speed of the engine shall be controlled by the wate

inside the w
influence on

A.2.2 A-we

During the m
and with the

The saw sh3g
intended pos

pter brake. The weight, shape or design of the loading device shall be such that there
the noise readings. See~Annex F for an example of a water brake.

ighted sound_power level measurement

easurements,.the tip of the bar shall be directed above, and in the direction of, the positive ;
front handle vertically above the centre point of the hemisphere.

Il bé.mounted in the test fixture as described by Figure A.1. A fixture which holds the saw
ittoh and which does not cause reflections shall be used. A flexible mount is recommendg

e the

ne is

rtical
th of

saw
ween

g the
flow
is no

F-axis

n the
bd for

avoiding any

structural resonance.

A.2.3 A-weighted emission sound pressure level measurement

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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Dimensions in millimetres
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ppsition of microphone (for operator's position)
ading device (see example in Annex F)

idth of guide bar

bntre plane through guide bar

gst fixture

bntreline of guide bar positioned horizontally.

Q = o

[@]

gar handle
gst timber (wood block, simulating a log)

-

© 00 N O O WODN -~
— —

o

stance between test timber and-oading device of > 10 mm to < 150 mm

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

A.3 |Test procedure

A.3.1 General

The testsshattbe carried outin the foltowing operating Todes:
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 log and the loading device.

© 1S0 2011 — All rights reserved 11
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A.3.3 Fulll

oad

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 log 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 engine
engine does
shall, howev
engine spee
without the Ig

A.4 Deter

A.4.1 Chai

The equivale

L ppeq 7

where
Lypig
LopFy

LpARa

The A-weigh

Ly ar1+R

where

has a speed limiter set below that speed, measure at the maximum speed achievable.
not run with a stable speed, carry out the test at the maximum possible stable speed:This s
br, not be more than 8 r/s below the maximum speed as determined by the speed_goVernorn
l shall be controlled with the throttle trigger. In this test mode, the chain-saw shall be op¢
g and the loading device.

mination of sound levels for work cycles

h-saws with engine displacement < 80 cm3

nt A-weighted emission sound pressure level, L shall-be determined as follows:

pAeq’

10Ig% 102 oA 40N | 400 paRa ) g

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

ed sound power levely Lyar+ra, Shall be determined as follows:

= 1O|g%(100’1LWAFI +100'1LWARa) dB

If the
peed
. The
rated

Lyar

Lypra

12

H o ol ] L £ +l £ 01 1 <l EH PAH
10 1T SUUTTU PUWCTT 1CVTT TUT UTC TUT=1uau Upclallllu CUTTUIUVUITT,

is the sound power level for the racing operating condition.
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A.4.2 Chain-saws with engine displacement > 80 cm3

The equivalent A-weighted emission sound pressure level, Lopeq: shall be determined as follows:

L preq =10Ig% 1021rA 100 rAR1) 4B

where

L,ng  is the emission sound pressure level for the idling operating condition;

L,ar s the emission sound pressure level for the full-load operating condition.

The A-weighted sound power level shall be determined as the sound power level for fdlklead condition, Lyag.

© 1S0O 2011 — All rights reserved 13
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Annex B
(normative)

Specific conditions for brush cutters and grass-trimmers

B.1 Machine conditions

Measuremen
emissions.

If the cutting

For standard

B.2 Moun

B.2.1 Mou

Use a fixture
should be us

The centre o
and (50 + 25

a)

b)

Maching¢ with suspension point

ting and orientation of machine

means is of a string type, the string length shall be adjusted to its maximum length.minus 5 1

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

nting of machine on test fixture

ed to avoid any structural resonance.

mm above the ground for grass-trimmers (see Figures B.1 to B.3).

the sus
See Fig

Attach t{e machine to the test fixture so thab the suspension point is (775 + 10) mm above the groy

Machin¢ without suspension-point

Attach t
(775 +1

Maching¢ with backpack power unit

Attach t

attached to, a test fixture for the shoulder harness so that the lower edge of the back paddi

re B.1.

D) mm above the'ground. See Figure B.2.

he shaft assembly to the test fixture according to b), above, with the backpack powef

ts shall be carried out on a machine with all standard attachments that can cause different.gound

that holds the machine in the intended position and does’not cause reflections. A flexible mount

f the cutting attachment shall be such that H is (300 £ 25) mm above the ground for brush-cutters

nd. If

ension point is adjustable, select.the position so that dimension H is within the required range.

he machine to theMest fixture so that the middle of the grip position of the rear handle is

unit
ng is

(1030

28 mm ahava tha around  Thae hacknack unit chall ha loecated -such that the rear han
<o R oVe—HHe—grodRG—HE8—PBatKpPat— U —SHan—Be8106at8a—SHeHtHat+—Re—tedr—Hah

jle is

(300 + 25) mm to the right of that vertical centreline of the backpack 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 sound pressure level measurement

The position of the microphone shall be as follows.

the suspension point. See Figure B.1.

the centre of the right/rear handle. See Figure B.2.

For machines with a suspension point, the microphone shall be located (875 + 10) mm vertically above

For machines without a suspension point, the microphone shall be located (875 + 10) mm vertically above

For machines with a backpack power unit, the microphone shall be located (875 + 10) mm above the

q

Key

875 =10

175 £10

entre of the right/rear handle and vertically above the fixture of the shoulder harness. See

Dimension

gure B.3.

5 in millimetres

1 Igteral position of microphone (for operator's position)

2 td
3

V)

st fixture
kle of cutting tool

Figure B.1 — Test set-up for grass-trimmers and brush-cutters

with integrated power source and suspension point

©1S0O 2011 - All rights reserved
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Dimensions in millimetres
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Key
1 lateral pogition of microphone (for operator's position)
2 test fixture
3 axle of cutting tool

Figure B.2 — Test set-up for.grass-trimmers and brush-cutters
with integrated power(source but without suspension point
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Dimensions in millimetres
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Key
1 Idteral position of microphone (for operator's position) 4  test fixture
2 fixture for shoulder harness 5 axle of cutting tool
3 Igwer edge of back-padding 6 rear handle
Figure B.3 — Test set-up.for'backpack powered grass-trimmers and brush-cuttefs
B.3 [Test procedure
B.3.1 General
Nois¢ emission quantities shall be determined for two different operating conditions: idling and raging.
B.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.

B.3.3 Racing

For brush-cutters, 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 %.

© IS0

2011 — All rights reserved
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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.

B.4 Determination of sound levels for work cycles

The equivalent A-weighted emission sound pressure level, L, 5o, shall be determined as follows:

O1I AR
pARe

\

1/
LpAeq = 1UIgEUU
where

P

P

040 arq
yZ4auc:

+10

)db

L Al is the emission sound pressure level for the idling operating condition;

L ara |is the emission sound pressure level for the racing operating condition.

The A-weighted sound power level shall be determined as the sound power (evel for the racing opefating

condition, Lyjhgra-

18
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Annex C
(normative)

Specific conditions for pole-mounted powered pruners

C.1 Machine conditions

Meagurements shall be carried out on a machine with the pole adjusted to its shortest positior] and with all
standard attachments that can cause different sound emissions.

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

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 Fighres C.1 and
C.2.

Use a fixture that holds the machine in the intended position and does not cause reflections. A flexible mount
should be used to avoid any structural resonance.

a) Machine with integrated power unit

Attach the machine to the test fixture sq that the suspension point is (775 + 10) mm above the ground and
fold inclined at 60° + 10° in accordancé with Figure C.1.

b) Machine 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 unit shall be located such that the rgar handle is
300 + 25) mm to the right of that vertical centreline of the backpack unit and (200 + 25) mm |n front of the
ertical centrelinexthrough the fixture for the shoulder harness. See Figure C.2.

C.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 yiaxis.

C.2.3 Position of microphone for A-weighted 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 (875 + 10) mm 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.

© 1S0O 2011 — All rights reserved 19
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Dimensions in millimetres

Key
1 lateral pogition of microphone (for operator's position)
2 test fixture
3 suspensign point

Figurne C.1 — Test set-up for polez=mounted powered pruner with integrated power source
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Dimensions in millimetres
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1 Idteral position of microphone (for operator's position)
2 fixture for shoulder harness
3 Igwer edge of back-padding
4  tgst fixture

Figure C.2 — Test set-up for-pole-mounted powered pruner with backpack power squrce

C.3 [Test procedure

C.3.1 General

Nois¢ emission quantities shall be determined for two different operating conditions: idling and raging.

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 1ISO 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, Lopeq: shall be determined as follows:

L pheq = 10Ig% 102 emd 1001 pARa ) g

where
L,pid is the emission sound pressure level for the idling operating condition;
L,ara |is the emission sound pressure level for the racing operating condition.

The A-weighted sound power level shall be determined as the sound power level for racing operating
condition, Lyiara-
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Annex D
(normative)

Specific conditions for hedge-trimmers

Machine conditions

Meas
short

For
instry

D.2

D.2.]

Attac]
hedg
acco

Long
poss
attac

urements shall be carried out on a machine with standard equipment, adjusted, if app
bst length and so that the cutting attachment is in the position closest to the operator.

standard  attachments and adjustments see the instruction handbook or machine m
ctions.

Mounting and orientation of machine

Mounting of machine on test fixture

h the machine to the test fixture so that the middle of theé.grip position of the front or, for
E-trimmers, rear handle is (775 + 10) mm above the ground and with the cutting attachment
dance with Figures D.1 and D.2.

tshafted hedge-trimmers shall be held at an angle*of 45° + 10° and with the cutting attachm

hment horizontal.

Use

should be used to avoid any structural resonance.

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

Atta

front handle, or for long réach hedge-trimmers the rear handle, is on the y-axis.

D.2.

The position ef\the microphone shall be as follows.

fixture that holds the machine in the(intended position and does not cause reflections. A fl

the machine to the test fixture so that the cutting attachment is over the x-axis and the

Position of microphone for A-weighted sound pressure level measurement

icable, to its

anufacturer's

long-shafted
positioned in

ent as far as

ble in line with the shaft tube, as shown in Figure D.2. Other machines shall be held with the cutting

exible mount

centre of the

or”hedge-trimmers other than long-shafted models, the microphone shall be located (100 + 10) mm

bove the top of the front handle and vertically above the centreline between the outer edg

e of the front

and the rear handle. See Figure D.1.

— For long-shafted hedge-trimmers, the microphone shall be located (875 + 10) mm vertically above the
centre of the right/rear handle. See Figure D.2
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Dimensions in millimetres

[

[

775 £10

Key
1 lateral pogition of microphone (for operator's position)
2 test fixture

Figure D.1 — TFest set-up for hedgetrimmer
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Dimensions in millimetres
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1 Idteral position of microphone (for operator's position)
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Figure D.2 — Test set-up for long-shafted hedge-trimmer

D.3 [Test procedure

D.3.1 General
Nois¢ emission quantities shall be determined for two different operating conditions: idling and rag¢ing.

D.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.

D.3.3 Racing

Take the measurements at an engine speed of 133 % of the speed at maximum engine power, determined in
accordance with 1ISO 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 equivale

Lppeq =

where

L,

nt A-weighted emission sound pressure level, ¢4, shall be determined as follows:

10Ig(%100’1LPA'd + %1 021 pARa ) dB

is the emission sound pressure level for the idling operating condition;

L,ARa

The A-weigh
condition, Ly

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

ted sound power level shall be determined as the sound power level for the ragcing operating
[ARa-
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Annex E
(normative)

Specific conditions for garden blower/vacuum

E.1 Machine conditions

Meagurements shall be carried out on a machine with standard equipment.

For standard equipment, see the instruction handbook or machine manufacturer'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 the machine is positionedin accordance with Figures

Use a fixture that holds the machine in the intended position and does not cause reflections. A f

should be used to avoid any structural resonance.

a) Machine with suspension point
Attach the machine to the test fixture so that\the suspension point is (775 + 10) mm above
The lowest point of the air nozzle shall be (50 + 10) mm above the ground. See Figu
guspension point is adjustable, select the ‘position so that the lowest point of the air nozzle
flequired range.

b) Machine without suspension point
Attach the machine to thetest fixture so that the middle of the grip position of handle to whig
trigger is fitted is (775 +410) mm above the ground. The lowest point of the air noz
50 + 10) mm above the-ground. See Figure E.2.

c) Machine with backpack power unit
Attach the-blower tube assembly to the test fixture according to b), above, with the backpag

E.2

attached\to’ a test fixture for the shoulder harness so that the lower edge of the bac
(1 030:%10) mm above the ground. The air nozzle shall point forward, perpendicular to the
the power unit, (300 + 25) mm to the right of the vertical centreline of the backpack unlt Thd

E.1to E.3.

exible mount

the ground.
e E.1. If the
is within the

h the throttle
zle shall be

k power unit

padding is
backpack for
lowest point

front of the vertical centrelme through the m|crophone See Figure E 3.

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

+25) mm in

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