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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.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by atleast: 76 %. of the membeér bodiés casting
a vote.

International Standard ISO 10884 was prepared jointly by Technical Com-
mittees ISO/TC 23, Tractors and machinery for agriculture and forestry,
Subcommittee SC 17, Manually portable forest machinery andISO/TC 43,
Acoustics, Subcommittee SCHilsNoise:

Annex A of this International Standard is for information only.
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Introduction

The International Standard gives a method for determining the sound
power level of manually portable brush-cutters and grass-trimmers since
the sound power level is one of the two major descriptors of the noise
emitted by machinery. The other one is the emission sound pressure level
at the workstation which can be determined using I1ISO 7917. This Inter-
national Standard together with ISO 7917 constitute the noise test code
for manually portable brush-cutters and grass-trimmers with internal com-
bustion engines. The determination of sound power levels and emission
sound pressure levels at workstations is necessary for

— manufacturers to declare the noise emitted:;
— comparing the noise emitted by machines in the group concerned;

— purposes of noise control at source at the design stage.

This International Standard has been prepared according to the rules for
the drafting of noise test codes given in ISO 12001. However, ISO 7917
and this:Interhational ‘Standard together do not constitute a noise test code
that:meets: the lrequirementscof’1SO12001, because ISO 7917, in pre-
scribingan absorbing floor)does not meet any of the basic noise standards
for the determination of emission sound pressure levels at the workplace.
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Manually portable brush-cutters and grass-trimmers
with internal combustion engine — Determination of
sound power levels — Engineering method (Grade 2)

1 Scope

This International Standard specifies a method of car-
rying out, efficiently and under standardized condi-
tions, the determination, declaration and verification
of sound power levels of manually portable hand-held
brush-cutters and grass-trimmers,. as'defined 1in341
and 3.2 respectively. These units have internal com-
bustion engines and are primarily used in‘forestiy:

The use of this International Standard ensures the
reproducibility of the determination of sound.power
levels within specified limits’determined.by the grade
of accuracy of the basic noise standard'for-the ‘deter-
mination of sound power levels used. Preferred
methods for the determination of sound power levels
according to this International Standard are engineer-
ing methods (grade 2).

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publica-
tion, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

ISO 3744:1994, Acoustics — Determination of sound
power levels of noise sources using sound pressure
— Engineering method in an essentially free field over
a reflecting plane.

ISO 4871:1984, Acoustics — Noise labelling of ma-
chinery and equipment.

3 Definitions

For the purposes of this International Standard, the
definitions given in ISO 3744 and the following defi-
nitions apply.

3.1, sbrush-cutter:;Unit using a rotating blade made
of* metal“or plastics, intended to cut weed, brush,
small trees and similar vegetation.

3.2 grass-trimmer: Unit using flexible line(s),
string(s) or similar non-metallic flexible cutting el-
ements,’"such “as" pivoting cutters, intended to cut
weed, grass or similar soft vegetation.

4 Sound power level determination

4.1 Preferred test method

The preferred method for determining the sound
power levels of brush-cutters and grass-trimmers is
that given in ISO 3744. This basic Standard for the
determination of sound power levels is based on
sound pressure measurements at positions specified
on a surface enveloping the sound source. It gives all
specifications necessary (qualities of the test en-
vironment, basic measurement and calculation pro-
cedures, instrumentation, determination of back-
ground noise and environmental corrections, etc.) for
the determination of sound power levels.

NOTE 1 Other basic measurement methods yielding the
same or a higher grade of accuracy may also be used (see
annex A).

ISO 3744 also offers some options: those chosen for
this International Standard are as follows.

When using ISO 3744, the measurement surface
shall be a hemisphere with a radius, r, of 4 m.
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The microphone array shall be six microphone pos-
itions as defined in figure 1 and table 1.

NOTE 2  This six-microphone array is permitted because
experimental data on these types of machinery show that
the use of this array does not yield results that differ sig-
nificantly from those obtained with the ten-microphone ar-
ray specified in 1SO 3744:1994, subclause 7.2.1 and
figure B.1.

The machine shall be oriented in such a way that the
operator faces point A as shown in figure 1.

The parameter to be determined, especially for noise
declaration purposes, is primarily the A-weighted
sound power level. This parameter is determined
from measured A-weighted time-averaged sound
pressure levels as defined in ISO 3744.

NOTE 3  Depending on the purpose of the measurement,
sound power levels with other frequency weightings, time-
weighted or in frequency bands (octave or third-octave
bands) may also be determined.

4.2 Test environment

In addition to the requirements and procedures for the
gualification of the test site given in annex A-of
ISO 3744:1994, the following’applies’ for- 'outdoor
measurements. An open space of at least 10'm*shall
be completely free from obstructions that might in-
fluence the results. Significant reflecting surfaces,
such as a wall or a fence more than 1 m high, shall
not be closer than a radius of 20 m. The ground
throughout the test site radius of 10 m shall be rela-
tively plane. Suitable ground surfaces are hard-packed
soil, asphalt or, preferably, concrete. If the above re-
quirements for the outdoor test are met, the environ-
mental correction factor K, defined in 1ISO 3744 can
be considered as negligible.

4.3 Measurement uncertainty

The measurement uncertainty is expressed in terms
of standard deviation of reproducibility. For these
types of machines and grade 2 accuracy, the standard
deviations of reproducibility for sound power levels
are those specified in ISO 3744. For A-weighted
sound power levels, its is equal to 1,5 dB.

© ISO

4.4 Test procedure
441 General

Measurements on a machine shall be carried out at
four times. The engine shall be shut off and left for a
minimum of 5 min between these times. A complete
set of the two operating conditions described in 5.2
and 5.3 shall performed at each occasion. For each
operating condition, time-averaged sound pressure
levels shall be measured at each microphone position
and, if necessary, corrected for background noise.
Corrected values shall then be averaged on an energy
basis to obtain the surface sound pressure level de-
fined in ISO 3744.

For a given operating condition, the four surface
sound pressure levels obtained shall not differ by
more than 3 dB. If this value is exceeded, then tests
shall be repeated for this operating condition until four
consecutive values of the surface sound pressure
level are within 3 dB. The final value to be retained
as the surface sound pressure level from which the
sound power level shall be determined is the arith-
meticalaverageof the four successive values satisfy-
ing"the 'above criterion.

The"sound-power level shall be determined for the
installation and operating conditions specified in
clausev%:

Measurements of sound pressure levels shall be car-
ried out under no-load conditions (idling and racing
speed). Investigations have shown that the noise
emitted under no-load conditions is representative for
these machines.

4.4.2 Revolution indicator

An easy-to-read revolution indicator with an accuracy
of + 2,5 % shall be connected to the machine such
that the operator can conveniently check engine
speed without interfering with the running of the cut-
ting means.

4.4.3 Ambient conditions

Ambient air temperature shall be in the range
— 10 °C to + 30 °C. Measurements at ambient tem-
peratures below 0 °C are permissible if appropriate
measuring instruments are used.

The wind speed shall not exceed 5 m/s. A wind
screen shall be used every time the wind speed ex-
ceeds 1 m/s.
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Dimensions in millimetres

Hemisphere radius r =4 m
h= 300 mm for brush-cutters

50 mm for grass-trimmers

Figure 1 — Six-microphone positions on hemisphere

Table 1 — Six-microphone array: coordinates of

microphone positions
Dimensions in metres

Microphone Plane
No. x y z
1 2,6 2,6 1,5
2 -26 2,6 1,5
3 -26 -26 1,5
4 2,6 —-26 1,5
5 -1 2,6 2,8
6 11 -2,6 2,8
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