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Foreword 

IS0 (the International Organization for Standardization) is a worldwide 
federation of national standards bodies (IS0 member bodies). The work 
of preparing International Standards is normally carried out through IS0 
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, govern- 
mental and non-governmental, in liaison with ISO, also take part in the 
work. IS0 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 Inter- 
national Standard requires approval by at least 75 % of the member 
bodies casting a vote. 

International Standard IS0 11094 was prepared jointly by Technical 
Committees ISO/TC 43, Acoustics, Sub-Committee SC 1, Noise and 
ISO/TC 23, Tractors and machinery for agriculture and forestry, Sub- 
Committee SC 13, Powered lawn and garden equipment. 

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

This International Standard describes a method for measuring the air- 
borne noise emitted by powered grass-cutting machines essentially in 
accordance with IS0 4872. The method specifies the determination of 
the acoustical characteristics of a machine in terms of the A-weighted 
sound power level. The values obtained are the fundamental quantities 
for characterizing the sound output of the machine under test. The A- 
weighted sound power level of the machine is calculated from measured 
values of the A-weighted sound pressure level at several microphone 
positions located on a hypothetical hemispherical surface which en- 
velops the machine. It has, however, been considered appropriate to 
specify fewer microphone positions than those in IS0 4872. 

. . . 
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INTERNATIONAL STANDARD IS0 11094:1991(E) 

Acoustics - Test code for the measurement of airborne noise 
emitted by power lawn mowers, lawn tractors, lawn and 
garden tractors, professional mowers, and lawn and garden 
tractors with mowing attachments 

1 Scope 

This International Standard specifies methods for 
measuring the A-weighted sound pressure levels at 
prescribed microphone positions in the proximity of 
the machine under test while the machine is sta- 
tionary or in motion. From these values the A- 
weighted sound power level of the machine may be 
calculated. 

It defines acoustical requirements for measure- 
ments in an essentially free field over a partially re- 
flecting plane, covered with a specified official 
absorbing material or natural grass (see 4.1). The 
operating and mounting conditions of the machine 
under test are described in detail. 

NOTE 1 For noise control purposes, for example in the 
development of quieter machines, other methods em- 
ploying frequency analysis are usually applied. 

This International Standard applies to the following 
types of mower designed for private or professional 
(commercial) use in recreational, decorative and 
domestic areas: 

- powered lawn mowers: walk-behind mowers, 
self-propelled mowers and riding mowers with, 
for example, rotary- and reel-mowing systems, 
and with reference to the power source such as 
mains-powered electric mowers, battery- 
powered electric mowers and internal com- 
bustion engine-powered mowers; 

- lawn and garden tractors or other multi-purpose 
gardening machines with attachments for 
mowing, with mowing systems as for powered 
lawn mowers being powered by electric batteries 
and/or internal combustion engines; 

- professional (commercial) mowers and turf-care 
equipment. 

It does not apply to the following: 

- towed machines with mowing systems which are 
not powered by the machine but powered by a 
gearing mechanism from the wheels of the ma- 
chine; 

-. agricultural and forestry machines for grass- 
cutting or grass-harvesting. 

This International Standard does not describe the 
following: 

- measurement of sound pressure levels at the 
operator’s position (i.e. at the ears of the oper- 
ator); 

- determination of the directivity characteristics of 
the emitted noise and of the content of impulsive 
noise since these quantities are irrelevant; 

- determination of frequency characteristics, for 
example, for noise control purposes in the de- 
velopment of quieter machines, where frequency 
analysis in octave bands or one-third octave 
bands is usually applied. 

NOTES 

2 A-weighted sound power levels determined in accord- 
ance with this International Standard tend to result in re- 
peatability standard deviations of approximately 1 dB. 
provided that the noise spectrum does not contain pro- 
nounced discrete frequencies. If it does, the magnitude of 
the repeatability standard deviations may be larger than 
1 dB. The repeatability standard deviation of 1 dB reflects 
the cumulative effects of all causes of measurement un- 
certainty, excluding variations in the noise emission from 
machine to machine in mass or quantity production and 
from test site to test site. 

3 For different test sites, the reproducibility standard 
deviation may be 2 dB. Artificial test site surfaces will 
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probably give the smallest reproducibility standard devi- 
ations. 

2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this international Standard. At the time of publi- 
cation, the editions indicated were valid. All stan- 
dards are subject to revision, and parties to 
agreements based on this International Standard 
are encouraged to investigate the possibility of ap- 
plying the most recent editions of the standards in- 
dicated below. Members of IEC and IS0 maintain 
registers of currently valid international Standards. 

IS0 354:1985, Acoustics - Measurement of sound 
absorption in a reverberation room. 

IS0 4046:1978, Paper, board, pu/p and related terms 
- Vocabulary. 

IS0 4872:1978, Acoustics - Measurement of airborne 
noise emitted by construction equipment intended 
for outdoor use - Method for determining com- 
pliance with noise limits. 

the reference sound power. It is expressed in deci- 
bels. The reference sound power is 1 pW(lO- ‘* W). 
The symbol for the A-weighted sound power level is 

LWk 

3.4 measurement surface: A hypothetical surface 
of area S which envelops the machine under test 
and on which the microphone positions are located. 

3.5 background noise: At the microphone positions 
on the measurement surface, the A-weighted sound 
pressure levels of any noise which is not generated 
by the machine under test. 

3.6 maximum operating engine [motor] speed: 
Highest engine/motor speed obtainable when ad- 
justed in accordance with mower manufacturer’s 
specifications and/or instructions with the cutting 
means engaged, taking into account all tolerances. 

[ISO 5395:1990, 1.3.231 

3.7 grass catcher: Part or combination of parts 
which provides a means for collecting grass 
clippings or debris. 

[ISO 5395:1990, 1.3.173 

IS0 5395:1990, Power /awn-mowers, lawn tractors, 3.6 
lawn and garden tractors, professional mowers, and 

cutting width: Width of cut measured across the 

/awn and garden tractors with mowing attachments 
cutting means at right-angles to the direction of 
travel and calculated from the dimensions of the 

- Definitions, safety requirements and test pro- 
cedures. 

cutting means or the diameter(s) of the blade tip 
circle(s). 

IEC 651:1979, Sound /eve/ meters. [ISO 5395:1990. 1.3.9-j 

IEC 804:1985, Integrating-averaging sound level me- 
ters. 

IEC 942:1988, Sound calibrators. 

3 Definitions 

For the purposes of this International Standard, the 
definitions given in IS0 5395 and the following defi- 
nitions apply. For the convenience of users, some 
definitions from IS0 5395 are repeated. 

3.1 sound pressure level, I, : Ten times the loga- 
rithm to the base 10 of the f ra IO of the square of the 
sound pressure to the square of the reference sound 
pressure. It is expressed in decibels. The reference 
sound pressure is 20 pPa (2 x 10e5 Pa). The symbol 
for the A-weighted sound pressure level is LpA. 

3.2 A-weighted surface sound pressure level, IT.: 
Mean sound pressure level weighted over (he 
measurement surface. (See clause 8.) It is ex- 
pressed in decibels. 

3.3 sound power level, L,: Ten times the logarithm 
to the base 10 of the ratio of a given sound power to 

3.9 directional designation: Those designations, 
such as front, forward, rear, right, right-hand, left- 
hand, which refer to the direction of travel or orien- 
tation of the vehicle, mower or parts thereof when 
the operator is in the normal operating position. 

3.10 machine: Term used for any kind of grass- 
cutting machinery, e.g. lawn mower tractor with at- 
tachments for mowing. 

4 Acoustic environment 

4.1 Criteria for adequacy of the test 
environment 

4.1 .l General 

The test environment shall be a flat open space (a 
slope, if any, not exceeding 5/100), visibly free of 
sound-reflecting objects (building, trees, poles, sign 
boards, etc.) within a circular area with a radius 
equal to approximately three times the radius of the 
hemispherical measurement surface used. Two 
alternatives for the surface of the test environment 
are given in 4.1.2 and 4.1.3. 
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