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SOUND ABSORPTION COEPFICIENTS OE THE MORE COMMON ACOUSTIC MATERIALS.
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The following, -figures have Been obtained at the National
Bureau of Standards for the sound absorption coefficients of a
number of acoustic materials. It is our intention to publish
results only for materials which are on the market. The measure-
ments on some of these materials were made several years ago, but
we believe these materials are essentially the same as when the

measurements were made. The inclusion of a material in this letter

circular is not to be construed as a general approval. Each
material should be judged on its merits in any particular case as
there are other requirements such as fire resisting' qualities;
light reflection, appearance, etc, Figures are also given for the

absorption of an audience seated in chairs of different kinds. All
the results have been obtained by the reverberation method on
samples having an area of approximately 72 square feet.

The sound absorption coefficient of a material is defined as
the fractional part of the energy of a sound wave which is absorbed
at each reflection. Experimental figures such as are given here
must be regarded as approximate only. This branch of applied
science is new and in a state of development. The methods and
formulas used in obtaining these figures are those which, while
not entirely satisfactory, are open to the least objection. The
uncertainty involved is such that all the coefficients are probably
somewhat too large.

The "noise coefficient" given in the table is the average to

the nearest multiple of 0.05 of the coefficients for 256, 5 ^ 2 ,

1024 and 204 g cycles. It has been recommended by many consultants
that such a coefficient be used when the problem is one of reducing
the noise level, as in offices, restaurants, etc.

Fibrous materials and acoustic tiles may exhibit large
variations in coefficient arising from different methods of
mounting. The figures here given apply only to cases where the

materials are mounted in the same manner as when tested.

Acoustic plasters require special skill in their application,
as improper manipulation may reduce the Coefficient. Particular
attention is called to the fact that a dr;/ base coat is used for
most applications. Also tile sound absorption coefficients are
affected quite materially by the time between the application of
the first and second coat of acoustic plaster. Moreover, the
figures given for plasters without a base coat will be considerably
reduced if a base coat is used.
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It is not necessarily the case that the materials of highest

coefficient are the most advantageous. When there is room enough

to apply the requisite quantity, a material of low coefficient
will give better results than one of higher absorption, because of

the more uniform distribution of material. Also, in comparing
different materials it should be borne in mind that there is some

variation in manufacture, hence the sample which was measured may
have more or less absorption than the material delivered on the

job. Minor differences in coefficients, therefore, should be
disregarded in choosing between materials.

For the foregoing reasons it is advisable in drawing up
specifications for auditoriums to lay emphasis uocn the reverbera-
tion time desired rather than upon coefficients of material. See

Bureau of Standards Circular No. 39 6 entitled "Architectural
Acoustics", which may be obtained of the Superintendent cf Docu-
ments, Government Printing Office, Washington, D. C. at 5 cents
per copy. Additional details regarding any of the materials men-
tioned in this letter circular will be furnished on application.

Additional information regarding the absorption coefficients
of acoustical materials may be obtained from the Acoustical
Materials Association, 9^9 North Michigan Avenue, Chicago, Illinois.
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Suggestions Concerning; the Proper Use

:f Acoustical Material

As there has been considerable misconception as to the proper
use of acoustical material it is considered desirable to call atten-
ti ~n to two of the fundamental principles underlying the formulas
which are used in acoustical design. It is assumed in all of the

formulas that (l) the absorption is proportional to the area :f the

absorbing material and that (2) there is a uniform distribution of

sound energy. As a rule neither one of these assumptions is true.

It has been found from experiment when very small areas are
used, such as the panels in a coffered ceiling having areas from 1

to 4 square feet and separated from each ether by a foot or more,
that tnc effective absorption of the material in these panels is

greater than when the material is installed in one large area. In

fact, for materials having large coefficients, this effective absorp-
tion may be as much as 50 percent more than one would expect from
the coefficient.

It has also been found when all of the acoustical material is

applied on one surface of a relatively small room, say 50,000 cubic

feet or under, that this creates a non-uniform distribution of sound
energy in the following manner. Let u assume that the ceiling of a
room is covered with a highly absorbent material. Under these condi-
tions the sound energy which is traveling between the floor and ceiling
is absorbed quite rapidly, while that traveling between the untreated
wall surfaces, having very little to absorb it, may continue for some

considerable time. This persistence of sound energy between the un-
treated surfaces may cause the measured reverberation time to be

considerably longer than would be computed using the ordinary rever-
beration formula and the coefficient usually given. For this reason,
it is essential in small rooms that the acoustical material be
distributed on the side walls as well as on the ceiling, if the

effective absorption of the material is to be anywhere near that
which one would expect from the coefficient of the material.

We also wish to call attention to the fact that a proper dis-
tribution of the acoustical material should be worked out in the

initial plans of a building, as it is frequently impossible to

obtain a satisfactory distribution after the interior design has been
completed without taking into account the acoustical treatment.




