
 

inter-min
85

MEASUREMENT OF THE SOUND INSULflTION OF SMALL ENCLOSURES
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Sweden

INTRODUCTION

Noise abatement is very often accomplished by means of different kinds

of enclosures. There is no ISO-standard dealing with the sound

insulation of enclosures. ASTM has one method, the E 536-73. which is

based on reciprocity measurements in a reverberation room. As a part

of a joint Scandinavian project aiming at a NDRDTEST-method to measure

and rate the sound insulation of different kinds of enclosures the

ASTM-method and some other methods have been tested on small (<2 m”

enclosures.

TEST PROCEDURES

The measurements have been carried out on 9 different‘enclosureL

8 consisted of 50 mm mineral wool covered on both sides by 1 nm sheet

metal. The inside was either perforated (23 Z) or not. The exterior

volume was either 0.87 m3 or 0.13 m’. The enclosure had either an

opening or not. The size of the opening is defined by the sealing

ratio w which equals the total area of the enclosure divided by the

open area. In the following a notation like 0,87/abs/Il3 will mean

an enclosure with the volume 0.87 m’, with sound absorbing interior

surfaces and the sealing ratio w = II}.

In addition a commercially available enclosure for printers denoted

0.I2/abs/60 with a plexiglass hood was'tested. The absorptive layer

was 20 mm thick and the walls were of 12 mm chip board.

Dr(Lp) and D(Lw) were measured. Dr(Lp) indicates the reciprocal sound

pressure level difference according to ASTH and D(Lw) the difference

in sound power level measured according to ISO 37hl with an impact

machine, that is a modified ISO 140 building acoustical tapping

machine tapping on a h nm thick steel plate, as sound source. In

addition the printer enclosure was measured with a printer as sound

source.
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SOME RESULTS

In Fig.1 Dr(Lp)-measurements according to ASTM and ML“)-
measurements according to ISO 37141 with the impact machine are
compared for a 0.87 in3 absorbing enclosure. The agreement is very
good for the completely sealed enclosure and not too bad for the
w = 113 enclosure. It is also interesting to notice how good the
approximation 10 lg w = 205 dB works for the w = 113 case.
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A corresponding comparison is made for a 0.13 m’ reflecting enclosure
in Fig.2. The agreement is much less satisfactory in this case.
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Dther measurements Support the tendency that the more the test object

deviates from a large, absorptive, sealed enclosure the worse

agreement between Dr(Lp) and D(Lw) measurements.

In Fig.3 both the ASTM-method and the D(Lw)-method are compared with

a printer as saund source for the printer enclosure. There is no clear

indication whether the reciprocity method or the impact machine method

is the best one.
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For practical purposes it is desirable to have a single number

rating system. For enclosures designed for a single type of machine

the obvious choice is to use D(LWA) for the actual machine type.

For general purpose enclosures it is more complicated. ASTH has

introduced the noise isolation class NIC which is based on 1/3 octave

measurements and the established building acoustical reference curve

for sound reduction index measurements. One drawback whith NIC is

that it does not take different source spectra into consideration.

Another possibility is to caicuitate D(LuAl for different spectra

using 0(Lw) measurements. One method which has been applied on hearing

muffs is to calculate D(LuA) for a flat spectrum and then make a

correction for the difference between C- and A-weighted levels. By

using this method we can construct an enclosure insulation class EIC

defined by n

E1E=lU lgn-lOlg 2 ID
i1

-(D;+Ai)/10 _ A” (I)

where n =- the number of frequency bands used

D; a the insertion insulation D(Lw) or Drup) for frequency

band i
A; u the A-weighting constants (usually >0 in (1))

— Lwc - LwA for the actual sound source.> n )>
I
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In Table 1 some comparisons are made between different single number
ratings. We can see that the Nit-rating is very good for a flat

(Q dB/octave) spectrum. In those cases it gives a reasonable agreement
with the EIC-rating. However, the MIC-rating is not very satisfactory

for low frequency sources. EIC is then considerably better although

by nomeans perfect.

Table 1‘ Comparison between different single number ratings

Enclosure Calculated D(Lup) and ElE for different spectra

+3 dB/oct U dB/oct -3 dB/oct. -6 dB/oct
D EIC D ElC D EIC D ElC

.37/abs/w 38.8 35 32. 33 2h. 28 18. 23

.87/abs/113 18.7 21 19. 19 18. 1h 16. 9

.l3/abs/°° 36.8 33 30. 31 22. 26 17. 21

.l3/abs/32 18.2 20 17. 18 15‘ 13 1h. 8

.87/rer1/w 31.8 31 28. 29 25. 2‘1 211. 19

.87/refl/113 10.8 13 10. 11 10, 6 11. 1

.13/rer1/w 28.7 27 2A. 25 20. 211 18. 15

.13/refl/32 12.11 111 11. 12 1o. 7 111. 2

CONCLUSIONS

For large absorbing and well sealed enclosures the insertion

insulation can be determined either by D(Lw) measurements using any

suitable sourze or by Dr(Lp) reciprocity measurements. In these cases

the agreement will be rather good in 1/3 octave bands and very good

using a single number rating.

when the enclosure deviates from the ideal case above the agreement

between different methods will become less and less satisfactory the

more openings and the more reflecting interior the enclosure has. in

these cases it will be necessary to measure the insertion insulation

with the actual sound source.

It is not satisfactory to have a single number rating not taking

different source spectra into consideration. One possibility is to

use the EIC rating which includes a correction term based on the

difference between C- and A-weighting, which thus must be known for

the actual sound source.
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