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DETERMINATION OF SOUND POWER LEVELS OF NOISE SOUHCES USING
SOUND INTENSITY POINTS VERSUS SCANNING

G Rasmussen

GRAS Sound & Vibration aps, Vedbaek, Danmark

Part 1 of ISO 9614 is concentrating on measurements at discrete points,
Part 2 deals with measurement by scanning. As both standards claim the
same accuracy of the sound power level determination, but require
widely different qualification procedures, it may be pertinent to point out
the application area of each standard. In practice both methods offer
advantages and disadvantages.

The excisting line of "old™ standards specifying methods- for de-
termining the sound power levels of machines and equipment based on
sound pressure levels clearly divides methads in different standards and
list tables on their use and accuracy as shown in table 1. {ISO 3741).
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9614-1 Annex A calls for the calculatioﬁ of field indicators. F,
is an indicator for temporal variability of the sound field

" Proceedings of Intemoise 96 ) 2657




Rasmussen

Evaluate a typical value of the temporal indicator, F,, of the sound field a1 an appropriate position
selected on the measurement surface and calculated from eguation (Al):

F,-_-\’ Z(:,,,- AL AT
where

I is the mean value of I, for M shori-time-average samples I, calculated ﬁ'om equation
@. 2):

fn FZ L AD

NOTE 9: M vill normally take a vaiue of 10. A recommended short averaging time is between
8&s and 125, or any integer number of cycles for periodic signals.

In practical situations the temporal variability is determined by the
source, the filter bandwidth (BT product), the reactivity {Pressure-
Intensity) and the analyzer real-time capability. it is therefore important
anyway 10 adjust the processor to a proper time constant. This is easy
done on most real-time analyzers by doubling the integration time until
a desired repeatability is obtained. Little experience is naecessary to
enable an operator to discriminate between source variability and .
instrumentation variability. In practice 2-4 sec. time constant is most
frequently used. 10 sec. are used for very slow repeated events at once
per second.

The most important indicator is the Pressure Intensity indicator F,.

Calculate the surface pressure-intensity indicator, F, from equation {4.3):

Fi=G~Ly A
where

L, is the surface sound pressure level, in decibels, calculated from equation (A.4):

. ¥
e 1
L=10 '9[7‘21100""] dB C (A
and . -
I_— is the surface normal unsigned sound irtensity level,” in decibels, calculated from
bl equation (A.5):
L =101 T‘Z;”ﬂ"”"’] dB o (AB) f

where |1, | is the unsigned normal sound intensity at measurement position §.

This is best dealt with by measuring the P-l ratio on the instrumentation.
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For measurements carried out on equipment, which fulfil IEC 1043, class
1, the P-1 index has no significance for the accuracy of practical Sound
Power measurements, only for the ability to carry out critical engineering
work e.g. structural analysis.

The negative partial power indicator F, simply indicates, that if there is
more sound power in a given frequency band outside the measurement
surface than inside, one cannot use the result. This is very easily realized
looking at the measurement results. Normally a change in measurement
surface (go closer) or a change in measurement to one with lower
disturbing noise, improves the situation. If not, it has no significance for
practical noise rating anyway.

Calculate the negative partial power indicator, F,, from equation (4.6):

F,=L, - L, (4.6)

e y is the surface sound pressure level, in decibels, calculated from equation (A.4)
L, :{sA ﬂ;j surface normal signed intensity level, in decibels, calculated from equation
[ =101lg —Lifﬂul d8 L AD

and * 4 im : 0{

I; is the signed magnitude of the normal sound intensity component measured at
position i on the measurement surface.

B is the reference sound intensity (= 1072 Win?).

If the normal sound intensity component level L,, at position i is expressed as XX dB, calculate
the value of I; from the equation

I, =I,x 1070

If the normal sound intensity component level Ly, at position i is expressed as (-) XX dB, calculate
the value of I; from the equation

L =@ % 100

If LL/1, is negative in any frequency band, the test conditions do not satisfy the requirements of
this part of ISO 9614 in that frequency band.

The Field non-uniformity indicator F, may leau to extremely high number
of measurement points.

Caleulate the field non- indicator, F, from equation (A.8):

1 1 =
Fum g\ T LR .. (A
where I, is the sﬁ:ﬁce normal sound intensity calculated from equation (4.9):
‘i;'%zfnf L (A9)
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If all measurement points are reported, a desired degree of accuracy may
be obtained by considering the max. variation of measured sound
intensity in adjacent points in areas containing all points within 3dB of
the total power and 6dB of the total power.

In practice one should allways quote the difference obtained by doubling
the number of measurements until a desired accuracy or repeatability has
been reached. The point method is valid for any measurement surface
shape and give information about the energy flow from the source. The
point method is the most important engineering method. It offers great
reproducibility. If all points are reported, the accuracy is documented.
It is easy to use for inexperienced operators. The present 9614-1 should
be reserved for inter-laboratory comparison in research situations. A
practical engineering part is needed. A first step could be to change
Annex A and B into informative instead of normative for practical
engineering work.

9614-part 2 covers practical determination of sound power levels using
sound intensity measurements by scanning. The scanning method
involves a continous motion of the intensity probe over the measurement
surface. It is therefore restricted to simple surface areas. It disregards
temporal variations in the signal at discrete points, and it is difficult to
measure sound sources close to the boundaries of the measurement
surface. It is therefore restricted to well distributed sources and
continous sources. It is not suited for source location and source
ranking. It should not be used for inter-laboratory comparison of
measurement results, but for rutine measurements on products allready
qualified for scanning measurements using Part 1 or for survey
measurements.

The intensity probe shall comply with |IEC 1043. For practical
measurements especially for the scanning technique, it is important that
the probe is light-weight, has low sensitivity to vibration and is easy to
rotate in the sound field and it must be rotational symmetric in order to
meet the field check procedure prescribed in 9614 part 1 and 2. A probe
which meets these demands and is easy to optimize for all the standard
requirements is shown in the figure below.

Conclusion HE

9614 part 1 should be divided in: 1) Precision method, theoretical
documented. 2) Precision method for engineering. 9614 part 2 should be
devided in: 1) Precision engineering method for overall Sound Power
measurements on non-complicated sources. 2) Survey measurements.
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