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Intraduction

Sinte a couple of years the sound power level is more and mare acceptscz
as the main guantity dascribing the noise radiated by machinery and
equipment. The introducticn of sound power for the "nolse emission® w=s
accelerated by 3 deYelnpmentss

Aecent Developments

(1} The increasing interest of.the soclety ie nolse reduction caused.
sevaral authorities to establish specific lews and regulaticons in
which & clear distinction is made between polluter's source and the
environmantal comditions responsible for tha noise propagation,
Furthermore the check af limits prescribed far noise expasing one man's
ear (“nuise immission” 1imits) reguires data from the relevant noise
sources which enable us to summarize saveral sources, and to calculete
the source influence on certeln positions different located from the
source. The past vears brought the understanding thet these tasks and
some similer problems cen be solved better using sound power information
of the source than using its sound pressure data only. Thereby sounc
power is favoured by its indepsndence from snviranmental and space
influences. OF course for the solution of some of the problems sound
power data are necessary but not sufficlent and additional information
are required, e.g. describing the source directivity.

(2) Investigations of the eerly 70th years brought & bresk-through for the
determination of the sound pawer for a great lat of rnoise sources to
be measurad under environmental conditions of prec tilicoae.
Theraby the problems was - and some cases still remain - to determine
sound pawer by sound pressura measurements near the source with
sufficlent e c € u T B ¢ y. Measurements in the vicinity of sounc
sources oftenm are necessary in order ta reduce the influence of
undesired sound reflections caused by room boundaries and/or reflecting
objects situated near tha source under test. Such reflections are to
be taken into consideration both for the sa crlled “in situ" measure-
ments and in acoustical measurement rooms like semi-anecholc raoms too
which of course has limits in size and absorptiaon.

In practice the sound power of machinzs and gquipment mestly are
determined under more or less free field conditions using the "method
af enveloping measurement surface®. For an estimation of the error
correlated with this measurement method the usefulness aof an systematic

analysls was proved by spllitting up the total errar Ay,t into 4 parti-
el errors /1/;

Afgt = A1-Az+A73" Ay (1)
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whereby . ds
the "near field arror®":
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which is composed by the "angle error® end the “impedance error”,
the "finity error”:
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Ao includes the influence due to the limited number of sound
pressure values, )

the "actual measuremsnt error”:
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Aa includes the fluctuations, which are caused by instruments,
observers, meteorological condition, etc. ‘_"
the Yenvironmental error®: |
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Thereby the indlices "FFC® indicate:. measurement under ideal free
field condition end "corrected FFC" means measurements under
epproximative free field econditions the sound pressure values
obtained are corrected by the nenvironmentel correction factor KT
according equation (2)1

Lw.:(l;-K)f-J'Olg,—f’i-o-B (2)

where Ly is ths sound pawer level of the sound source under test,

I:“'i is the level of the mean-square sound pressure averaged over
the enveloping surface,

5 is the area of the enveloping surfece in m2,

K is the environmental carrection which includes all undesired
sgund reflections end absorptions. For idesl free Fislgl
conditions: K =0,

8 4is the mefeorological correction including mainly deviations
of gc relative to 410 Ns.md, Such deviatiens influence Ly
both in Ly &nd in geitself,

The main step ‘é'o méke the methad af enveloping surface "presenteble in
society" .as mentioned before was obtained from theoretical and experi-
mental investigations desling vith the near field errar A)] in function
of relevant perameters veried in a very wide rengs /1/. Thereby it was
shown that in many cases gaod conditions exist for the sound power
determination by sound pressure measurements also within the vicinity
of tha source which generally is oesignated as the"near field".
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The main reason for this phenomenon is thet for the velidity of the
well known conditions ‘W!‘= FIE"P' .
1s not necessary to fulfill each eguation (2)

. v e pfpc and cos {p,v} = 1 (a)
for itself but only for the product ‘

v - cos (pyv) = o/ gc (s)
Thersby existing deviations from the twe eguations (4) are totally or
pertially compensated within Equ.(5) (examples, see /2/ ang figure 1,)
Furthermore "near field measurements®
are supported by the fact that a great
lot of technical sound sources
{machines, equipment) are sources of . - o
low rediation order, thls means
having a radiation sfficiesncy ¢
which e.g. can approximately des— e
cribed by spherical sources of 0th

as

s

up to 13t grder (see f1/.page 971). By

Last-but .not .leagt the saund .power
doterminetion was lightenad by the , ots (3.0 f !
normal character of -noise.of machi-

nes and .equipment which-.is over— ol

whelming rendom in.its correlation wip.s &) D rtrem e tr

.f
&
—aeylrs

over. time and along the radieting acustic quatites i the “near-

outer surfaca. of o spherical source O™ order Figure 1.

The dstermination of the sound power of sgurces {nside a reverberant
fiold was devaloped forwerds in the pest years too. A summary of these
Tosearches is given in the paper f3/. Main problems are (1) to find

a good approximation of (p2) for sources with predominate tones spen=—
ding reasonable effort {*rotating vanes"}, (2) to explein the sc—celled
myaterhouse effect® [referred to the sound field near the room baunda-
ries), -and (3) the comperison of sound power cutput of the some source
measured both according free field and reverberant mathod fa/. '

In the past years International ) SOURCE
Stendardizetion Bodies, IS0 and size; | sound:
IEC, and Netional Standardizatlon  urp,
groups have been preparsd noise complex
measurement codes for the deter-
mination of sound power which smalt
covers a large sector of the 3
dimensional "perameter space” of
Figure 2 which is spread by the
variation of the environmental
conditions,variation of the accu-
racy of results obtalned and for
different types end families af
specific machinerises {4including
influences af specific source sizes,
operating conditions,noise characters ..]

ENVIRONMENT

Figure 2. Parameter space
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Thereby IS0/TCA3/SC1 "Noise" have been prepered & set of 9 frame measure=-
ment codes: ISO 3740 .. 3748, All these standards are entitled:"Acoustics-—
Determination of Sound Power Levels of Noise Sources, Part XXX ...".
They form the basis respectlvely they are the "bundled trunk” for the
subordinated, "ramified" Standmrds dealing with specific kinds of ma=
chine families e.g. such as for rotating electrical machinary (1s0 R1680,
Part 1, 1972) or housenold eppliences (IEC Draft TC53/N41}.
Aeseerch in presence and future : : : S
Blanks within the paremeter space of figure 2. indicete not anly a lack of
relevant measurement codes but mostly open scientific problems too.0One group
of these problems cen be reduced to the guestion:"What degree of accuracy in
determining sound pawer by sound pressure measurgments cen be ecpacted under
certain measurding conditions?" Thereby the measuring conditions not yet
investigated finally are worst ceses, such as:
(1) 1arges machines radleting the noise unegually alang its outersurface,
means having one or ‘oora small "acgustical centers", and aperating in
enviranments not allowing large measurement distences,
(2) 1srge machines radieting the noise in more than ons room Or &as well 1n
ome room as into the outdoors (e.g. relevent for power stations),
{3} large and very large industrial plents.

ussing in this field of tasks are the referesnce sound SOUrce
ﬁzgﬂgﬁf gég:cfgllg for not movable machinesusing the " juxte-position® proce-

dure /5/, the introduction of a partisl sound power of @ sound source regar-
ging only & certain spatial sector of an aommidirectional radiating sourcse
(e.g. "window mathod"}, new or better methods for the determination of the
anvironmental correction K for different sound fisld structures /6/ end
research dealling with the influence of gesa guality (.9 c)} on sound power
of a source especially far asrodynemic sound sources /?7/ Furthermore tha
suitable numbers end distribution of microphone locetiaons along the enve-
loping measurement surface was and is a further object of interest f4/.This
concerns the partial error As. . o

. . lams is to find a certain definition of operating
gg:sii{ongrggg gfsgzggfic kiﬁd of machinery representing its ngrmal use.
This is important for codes to reach unaquivocel acoustical results, B.9,
for tool machines etc. /8/.

Last but not least the sound power determination of machines operating under

full load being disturbed by the packground noise of the loading machine
initiated & development of methods far the determination of the airborne
aound power of & sound source by measurement of structure borne noise mlong
the vibrating outersurfece of the source. Thereby experimental date of radi-
ation efficiencies gtyplcal for certain families of machines are collected.
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