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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee

AV/4, Acoustics, Architectural, to supersede AS 1 935—1 976, Method for measurement of normal

incidence sound absorption coefficient and specific normal acoustic impedance of acoustic materials

by the tube method.

The objective of this Standard is to provide a method for the determination of the sound absorption
coefficient reflection factor and surface impedance or surface admittance of materials and objects.

This Standard is technically equivalent to and has been reproduced from ISO 1 0534-1 : 1 996

Acoustics—Determination of sound absorption coefficient and impedance in impedance tubes

Part 1 : Method using standing wave ratio.

Appendix ZZ lists the Australian and New Zealand variations to ISO 1 0534.1 : 1 996. The changes are
indicated with a marginal bar against the relevant clause, note, table or figure.

The terms ‘normative’ and ‘ informative’ have been used in this Standard to define the application of
the annex or appendix to which they apply. A ‘normative’ annex or appendix is an integral part of a
Standard, whereas an ‘ informative’ annex or appendix is only for information and guidance.

As this Standard is reproduced from an international Standard, the following applies:

(a) Its number appears on the cover and title page while the International Standard number
appears only on the cover.

(b) In the source text, ‘ this International standard’ should read ‘ this Australian/New Zealand
Standard.

(c) A full point substitutes for a comma when referring to a decimal marker.

References to international Standards should be replaced by equivalent Australian, New Zealand or
Australian/New Zealand Standards, as follows:

Reference to International Standard

or other publication

Australian/New Zealand Standard

ISO

266 Acoustics—Preferred frequencies

AS

2533 Acoustics—Preferred frequencies for
measurements

354 Acoustics—Measurement of sound
absorption in a reverberation room

1 045 Acoustics—Measurement of sound
absorption in a reverberation room
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Up to 10 percent of the technical content pages of a Standard may be copied for use exclusively in-house by purchasers of the
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Inclusion of copyright material in computer software programs is also permitted without royalty payment provided such programs
are used exclusively in-house by the creators of the programs.
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AUSTRALIAN/NEW ZEALAND STANDARD

Acoustics — Determination of sound absorption coefficient and
impedance in impedance tubes —

Part 1 :
Method using stand ing wave ratio

1 Scope

1 .1 This part of ISO 1 0534 specifies a method for

the determination of the sound absorption coefficient,

reflection factor and surface impedance or surface

admittance of materials and objects. The values are

determined for normal sound incidence by evaluation

of the stand ing wave pattern of a plane wave in a

tube, which is generated by the superposi tion of an

incident sinusoidal plane wave with the plane wave

reflected from the test object.

Th is method can be used for the determination of the

sound absorption coefficient of sound absorbers for

normal sound incidence. I t can further be used for the

determination of the acoustical surface impedance or

surface admittance of sound-absorbing materials. I t is

wel l su i ted for parameter stud ies and for the design

of sound absorbers, because only smal l samples of

the absorber material are needed.

1 .2 There are some characteristic d ifferences be-

tween th is method and the measurement of sound

absorption in a reverberation room (see ISO 354).

The impedance tube method can be used for the

determination of the reflection factor and also the

impedance or admittance. The sound is incident

normal ly on the object surface. The reverberation

room method wi l l (under ideal ized cond i tions)

determine the sound absorption coefficient for

random sound incidence.

The impedance tube method rel ies on the existence

of a plane incident sound wave and gives exact

values under th is cond i tion (measuring and mounting

errors excluded). The evaluation of the sound

absorption coefficient in a reverberation room is

based on a number of simpl i fying and approximate

assumptions concern ing the sound field and the size

of the absorber. Sound absorption coefficients

exceeding the value 1 are therefore sometimes

obtained.

The impedance tube method requ ires samples of the

test object which are the size of the cross-sectional

area of the impedance tube. The reverberation room

method requ ires test objects which are rather large

and can also be appl ied to test objects wi th pro-

nounced structures in the lateral and/or normal d i rec-

tions. Measurements wi th such objects in the

impedance tube must be interpreted with care (see

9. 1 ).

For the computational transformation of the test

resu l ts from the impedance tube method (normal

incidence) to the si tuation of d i ffuse sound incidence,

see annex D.

1 .3 This part of ISO 1 0534 g ives preference to

numerical methods of evaluation instead of graph ical

methods, because computers which can perform

these computations are assumed to be avai lable.

Some of the quanti ties in the formulae are complex.

The arguments of trigonometric functions are in

rad ians.

2 Normative references

The fol lowing standards contain provisions which,

through reference in th is text, consti tu te provisions of

th is part of ISO 1 0534. At the time of publ ication , the

ed i tions ind icated were val id . Al l standards are

subject to revision , and parties to agreements based

on th is part of ISO 1 0534 are encouraged to

investigate the possibi l i ty of applying the most recent

ed i tions of the standards ind icated below. Members

of IEC and ISO maintain registers of currently val id

International Standards.
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ISO 266:—1 ), Acoustics — Preferred frequencies.

ISO 354: 1 985, Acoustics — Measurement of sound

absorption in a reverberation room.

3 Defin i tions

For the purposes of th is part of ISO 1 0534, the

fol lowing defin i tions apply.

3.1 sound absorption coefficient, α: Ratio of the

sound power entering the surface of the test object

(wi thout return) to the incident sound power for a

plane wave at normal incidence.

3.2 sound pressure reflection factor at normal

incidence, r: Complex ratio of the pressure

ampl i tude of the reflected wave to the incident wave

in the reference plane for a plane wave at normal

incidence.

3.3 reference plane: Cross-section of the imped-

ance tube for which the reflection factor r or the

impedance Z or the admittance G are determined and

which is usual ly the surface of flattest objects. I t is

assumed to be at x = 0.

3.4 field impedance, Z(x): Ratio of the sound

pressure p(x) to the particle veloci ty v(x) (d i rected into

the test object) at a point x in the sound field .

3.5 impedance in the reference plane, Zr   : Ratio

at the reference plane of the sound pressure p to

the sound particle veloci ty v:

Zr = p/v

3.6 surface impedance, Z: Complex ratio of the

sound pressure p(0) to the normal component of the

sound particle veloci ty v(0) at the reference plane.

3.7 surface admittance, G: Complex ratio of the

normal component of the sound particle veloci ty v(0)

to the sound pressure p(0) in the reference plane.

3.8 surface admittance, Gs: Admittance component

at, and normal to, the surface of the test object.

3.9 characteristic impedance, Z0: Field impedance

(in the d irection of propagation) in a sing le plane

wave:

Z0 = ρ0c0

where

ρ0 i s the densi ty of the medium (air);

c0 i s the speed of sound in the medium.

3.1 0 normal ized impedance, z: Ratio of the imped-

ance Z to the characteristic impedance Z0:

z = Z/Z0

3.1 1 normal ized admittance, g: Product of the

admittance G and the characteristic impedance Z0:

g = Z0G

3.1 2 standing wave ratio ,s: Ratio of the sound

pressure ampl i tude at a pressure maximum, pmax ,

to that at an ad jacent pressure min imum, pmin (i f

necessary after correction for varying values at the

min ima due to sound attenuation in the impedance

tube):

s = pmax / pmin

3.1 3 standing wave ratio with attenuation, sn:

Stand ing wave ratio of the n
th maximum to the nth

minimum.

3.1 4 free-field wave number, k0:

k0 = ω/c0 = 2πf/c0

where

ω i s the angu lar frequency;

f i s the frequency;

c0 i s the speed of sound .

In general the wave number is complex, so

k0 = k0′ − jk0″

where

k0′ i s the real component (k0′ = 2π/λ0);

k0″ i s the imaginary component which is the

attenuation constant in nepers per metre.

3.1 5 phase of reflection (factor), Φ: Resu l ts from

the representation of the complex reflection factor by

magni tude and phase:

r = r′ + jr″ = r e jΦ = r (cos Φ + jsin Φ)

r =

Φ = arctan

r′ = r cos Φ

r″ = r sin Φ

1 ) To be publ ished . (Revision of ISO 266: 1 975)
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