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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Acoustics — Determination of airflow resistance —

Part 2:
Alternating airflow method

1 pcope
This| document specifies an alternating airflow method for the determinatiod ‘of the airflow
resigtancel>. [6] of porous materials for acoustical applications.
Detdrmination of the airflow resistance based on static flow is described in ISQ-9053-1.
2 Normative references
The [following documents are referred to in the text in such a way‘that some or all of their content
congtitutes requirements of this document. For dated references, only the edition cited ppplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.
ISO/IEC Guide 98-3, Uncertainty of measurement — Part\3: Guide to the expression of uncertainty in
meafurement (GUM:1995)
3 [Terms and definitions
For the purposes of this document, the folleing terms and definitions apply.
ISO @and [EC maintain terminological databases for use in standardization at the following addresses:
— [SO Online browsing platform: ‘available at https://www.iso.org/obp
— |EC Electropedia: available at http://www.electropedia.org/
31
airflow resistance
R
quantity defineddby
A
R="2P.
dy

whete

Ap is the RMS air pressure difference, across the test specimen, due to the alternating airflow,

in pascals;
q, isthe RMS volumetric airflow rate, passing through the test specimen, in cubic metres
per second.

Note 1 to entry: Airflow resistance is expressed in pascals seconds per cubic metre.

© IS0 2020 - All rights reserved
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3.2

specific airflow resistance

R

qlslantity defined by

R.=R-A

where

R is the airflow resistance of the test specimen, in pascals seconds per cubic metre;

A s
sq

Note 1 to enffry: Specific airflow resistance is expressed in pascals seconds per metre.

3.3
airflow res
o

quantity de

R. is{
d st

Note 1 to enflry: Airflow resistivity is expressed in pascals seconds per square metre.

3.4

airflow velocity

v
quantity de

q, isf
se

he cross-section area of the test specimen, perpendicular to the direction of flow, in
lare metres.

istivity

fined by the following formula if the material is considered as being’homogeneous

he specific airflow resistance of the test specimen, in pascals seconds per metre;

he thickness of the test specimen, in the direction of flow, in metres.

fined by

he RMS-volumetric airflow rate, passing through the test specimen, in cubic metres per
rond;

A s

thie cross-sectionat area of the TestSPecimen, perpendicutar to the direction of flow, i

square metres.

Note 1 to entry: Airflow velocity is expressed in metres per second.
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3.5
sound pressure level
L
p
ten times the logarithm to the base 10 of the ratio of the time average of the square of the sound
pressure, p(t), during a stated time interval of duration, T (starting at ¢; and ending at t, ), to the

square of a reference value, py,:

% Zzpz (t)de
L,=10lg 1 - dB
Py

whele the refkerence value, pjo, is 20 uPa

Note|1 to entry: The sound pressure level is expressed in decibels.

4 Symbols

A cross-section area of the test specimen, in square metres;

Ap cross sectional area of the piston, in square metres;

b thickness of the thermal boundary layer, in metres;

Cp specific heat capacity at constant pressure, imvjoules per kilogram and degree k¢lvin;

(o speed of sound, in metres per second;

d thickness of the test specimen, in the direction of flow, in metres;

f frequency of the piston movement, in hertz;

h amplitude of the stroke ¢f the piston, in metres;

h, amplitude of the streke of the piston when the measurement cell with the test specimen is
mounted, in metres;

h, amplitude of'the stroke of the piston when the air cavity is closed by the airtighf termina-
tion, in metres;

j N

k, thermal conductivity, in joules per meter, second and degree kelvin;

Lp sound pressure level, in decibels;

Lp,b background sound pressure level, in decibels;

Lp’S sound pressure level in the air cavity when the measurement cell with the test specimen is
mounted, in decibels;

Lp't sound pressure level in the air cavity with the airtight termination, in decibels;

lh characteristic thermal diffusion length, in metres;

N acoustic compliance, in cubic metres per pascal;

K static pressure, in pascals;

© IS0 2020 - All rights reserved 3
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p sound pressure, in pascals;

P sound pressure when the test cell with the test specimen is mounted, in pascals;

P, sound pressure when the air cavity is closed by the airtight termination, in pascals;

Po sound pressure reference value, 20 pPa;

q, rms value of the volume flow when the test cell with the test specimen is mounted, in cubic

metres per SECOl’ld;

q; TTNS vValue of the Volume (10w WHen the air cavity 1S closed Dy the airtignt termination, {n
cubic metres per second;

q, rms volumetric airflow rate, passing through the test specimen, in cubic metrespet secpnd;
R airflow resistance of the test specimen, in pascals seconds per cubic metré;

R, specific airflow resistance of the test specimen, in pascals seconds per metre;

r ratio between the stroke amplitudes;

r. radius of the perforations in the specimen support (Annex D}, in metres;

S total area, in square metres;

U expanded uncertainty;

u standard uncertainty;

V volume of the air cavity with the airtight termination, in cubic metres;

v airflow velocity, in metres per second;

v, rms-value of the airflow velocity through the test specimen, in metres per second;
y thickness of the support, in\metres;

Z, acoustic impedance pf the cavity, in pascals seconds per cubic metres;

Ap rms air pressurg-difference, across the test specimen, due to the alternating airflow, in

pascals;

(0] perforation’rate;

n dynamic viscosity of air, in pascals seconds;

K ratio of specific heats for air;

K' effective ratio of specific heats for air;

A wavelength, in metres;

Po density of air, in kilograms per cubic metre;

o airflow resistivity of the test specimen, in pascals seconds per square metre;

@ circular frequency, 2 - - f; in per second.

4 © IS0 2020 - All rights reserved
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5 Principle

An alternating volume flow with a low frequency, f, for example of 2 Hz, is generated by a piston or
similar device (see Figure 1 and Figure 2) moving sinusoidally. This volume flow acts on an air cavity
that is either closed by an airtight termination or terminated by the test specimen mounted in a
measurement cell. The sound pressure level is measured in the air cavity for both cases.

The pressure inside the cavity is the outside atmospheric pressure modulated by the alternating flow
generated by the piston. The microphone mounted inside the cavity therefore measures the pressure
difference across the specimen when the test cell with the specimen is mounted.

Whdn the air cavity is closed, the volume Ilow creates a sound pressure in the air cavity Jthat can be
calctilated from the piston movement, the dimensional information of the cavity and the-4tmospheric
air gressure.

When the measurement cell is mounted, the main part of the generated volumeAlow pasges through
the fest specimen and a lower sound pressure is observed in the air cavity. Thedifference hetween the
sourld pressure levels when the vessel is closed and when the test cell is mounted is a direct function of
the girflow resistivity of the test specimen. By the measurement of the sound pressure diffgrences, the
airflow resistance for the test specimen can be computed.

It caph be practical to use different piston stroke lengths for the closed'vessel and when the mpasurement
cell 1s mounted.

1 8

R A |

Key

1 yessel 2 air cavity

3  piston 4  microphone

5 peal 6 measurement cell

7  fest specimen 8  optional support for test specimen

Figure 1 — Basic principle, termination with the test specimen

© IS0 2020 - All rights reserved 5
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Key

1 vessel
3  piston
5 seal

NOTE F

[SO 9053-1 using a static flow can give a different result. Examples of such materials are: a) fibre materials

large fibres,

foams, ) granular materials with large grains and low porosity, such as.road pavements.

6 Equip
6.1 Gene
The equipm
a) adevic
b) a soung

frequer
c) avesse

— cor

— allq
— inc

d) adevic

2 air cavity
4  microphone
6  airtight termination

Figure 2 — Basic principle, termination with an airtight seal

br materials with a visco-inertial transition frequency below 100.Hz, the method describg

such as some metal or plant fibres, b) foams with low porosityvbut big pores, such as some 1

ment

ral
ent shall consist of:
e for producing the alternating airflow (see 6.2);

| level meter or an alternative device for measuring the sound pressure level in a naj
cy band (e.g. a fractional4odtave band) around the frequency of the piston (see 6.3);

(see 6.4)

taining the air cawity,

wing connections to the microphone and the source of the alternating airflow, and
uding.an'dirtight termination and a measurement cell;

e formeasuring the static pressure (see 6.5);

bd in
with
hetal

row

e) adevice for measuring the frequency of the piston (see 6.6);

f) adevice for measuring the thickness of the test specimen when it is positioned for the test.

6.2 Device for producing the alternating airflow

The alternating airflow shall be produced by a sinusoidally moving piston. The frequency of the piston
movement, f,shall be in the range of 1 Hz to 4 Hz and known with sufficient accuracy (see Annex C).

© IS0 2020 - All rights reserved
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The amplitude of the piston stroke, h (see Figure 1 and Figure 2), shall be determined, normally by
dimensional measurements. The rms-value of the volume flow, g, , produced by the moving piston is

a, =\/§~1t-f-h-AP

Different stroke lengths can be applied for the measurement with the airtight termination and the
measurement cell with specimen. The two lengths shall be selected to obtain suitable sound pressure
levels in both situations as well as to generate the required airflow velocity through the specimen. The
use of different piston frequencies and stroke lengths can be used to demonstrate that the obtained
airflow resistance is independent of the airflow velocity.

The |rms-value of the flow velocity through the test specimen, in metres per second)ig calculated

according to Formula (1):

} =\/E~1t~f'hs~Ap

s 1 @)

It is fecommended to use rms-values of the flow velocity between 5-10-¥mi s and 4-103ms1.

NOTE1 A piston with a diameter of 10 mm and stroke lengths of 1,4 mim (airtight termination) and 14 mm
(measurement cell with specimen) has proven to be appropriate for a measurement cell diameter off100 mm and
an ailr cavity with a volume of about 10-3 m3,

NOTE 2  The uncertainty analysis shows that the ratio between the different applied stroKe lengths is
impdrtant. The ratio can be verified by using a sound level measuring system that covers the pressurfes generated
by alf the applied strokes lengths.

6.3 | Sound measuring device

The sound measuring device shall be able 6’ measure sound pressures with the piston frequency. The
appljed sound pressure shall be within the linear measurement range for the device.

The [sound measuring device shall Haye a small bandwidth around the piston frequency fpr reducing
bacKground noise and harmonic distortions.

For all related measurements.at a particular piston frequency including measurement of packground
noisg, the bandwidth of the seund measuring device shall not be changed.

The found measuring.device may be a sound level meter, including microphones and cables,[conforming
to the requirements\of IEC 61672-1 class 1 or class 2, and with fractional-octave band filters meeting
the fequirements,6f1EC 61260-1 class 1 or class 2.

It is important'that the sound measuring device only measure the sound with frequenciesclose to the
freqpiency-of the piston in order to reduce the effect of harmonic distortions and backgrounfl noise. The
band limiting function can be obtained by the use of a fractional-octave band filter or FHT-analyser/
techhigue

NOTE The sound measuring device is mainly used to determine the difference in sound pressure levels for
sound with a constant frequency. Level linearity performance at this frequency is therefore the most important

property.

6.4 Vessel and measurement cell

The vessel and the measurement cell shall be in the shape of a circular cylinder or a rectangular
parallelepiped (preferably with a square cross-section in the latter case). The vessel shall include
appropriate seals to enable a leak-free mounting of the airtight termination and the measurement cell.
The vessel and the airtight termination shall be sufficiently stiff to avoid volume changes under
alternating pressure conditions. The volume, V', of the air cavity inside the closed vessel with the

© IS0 2020 - All rights reserved 7
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airtight termination mounted shall include all connecting pipes, such as to the microphone and to the
piston. The piston shall be in centre position when the volume is measured.

The diameter or smallest edge of the measurement cell shall be chosen depending on the specimens
to test. In any case, the minimum diameter or smallest edge of the measurement cell shall be 29 mm.
Furthermore, the air cavity shall have a cross section that is at least the same as the cross section of the
measurement cell. Various measurement cells can be used as long as they fulfil all the requirements of
this document.

The vessel and the measurement cell should be made so that the airflow is along the flow direction
to be measured. This is normally perpendicular to the surface of the specimen to be measured. The

measuremse C ay € TWOo g OT perforated pla O Keeping pE € position.
It is importpnt that the test specimen do not move due to the alternating air flow. The suppants’shall
have an opgn area of minimum 50 %, evenly distributed. The holes in the support shall have-a.diameter
of not less than 3 mm. The airflow resistance of the support should be less than 1 % of the airflow
resistance fo be measured. See Annex D for additional information.

6.5 Devige for measuring the static pressure

The device for measuring the static pressure shall be capable of performing measurements with g4 low
uncertainty. The uncertainty in the static pressure shall be considered in the uncertainty budget.

6.6 Devige for measuring the frequency of the piston

The frequercy of the piston shall be determined with low uncertainty. The uncertainty in the frequency
shall be considered in the uncertainty budget. The frequencyzZmay be measured from the microphone
signal by the use of a frequency counter or by frequency analysis.

7 Test specimens

7.1 Hompgeneity of test specimen

The test specimen can have different airflow resistivities for different orientations of the specimen
relative to the applied direction of airflow. If the specimen is not homogeneous, one or more approptiate
orientation$ shall be selected and déscribed in the test report.

7.2 Shape

The test spgcimen may be'circular or rectangular, corresponding to the shape of the measurementicell.
7.3 Dimg¢nsions

7.3.1 Latpral dimensions

The lateral dimensions of a specimen shall contain a minimum of 10 pores for a foam specimen,
10 fibres for a fibrous material specimen, or 10 grains for a granular specimen. In case no information
about the microstructure of the material (number of pores, fibres or grains per millimetre) is available,
a minimum diameter of 95 mm or a smaller edge of 90 mm minimum is required for the material
specimens.

The measurement cell shall have the same lateral dimensions as the material specimen submitted to
test. See 8.2 to avoid leaks between the measurement cell and the specimen.

Care should be taken to avoid dimensional distortion of the test specimen.

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=4f66b2b44a608fbaffd510599cdd95a9

ISO 9053-

7.3.2 Thickness

2:2020(E)

The thickness of the test specimen shall be chosen to obtain a measurable sound pressure level above
self-noise in the instrument and noise in the environment.

The test specimen shall be mounted in the measurement cell in a way to prevent altering the thickness
of the specimen.

If the test specimens available are not sufficiently thick to produce a suitable sound pressure level,
test specimens chosen in the same way may be superimposed if this does not modify the material
mlcroscoplc structure. In partlcular when test spemmens of flbrous materlals or non-woven textiles

are |
sped

7.4
The
prod
8
8.1

8.2
may
peng

8.3
surf3

8.4
and,

8.5
the s

a)
b)

imens. For perforated plates or woven textiles, holes or patterns should all be superiniy

Number of test specimens
uct standards. Usually three to six samples are required.

Test procedure

Place the test specimen, prepared as described in Clause 7/n‘the measurement cell.

Ensure that the edges are properly sealed. A thin layer'of petroleum jelly, thread seal t
be used to seal the edges of specimens. When using ‘petroleum jelly, care should be tal
tration of the petroleum jelly inside the material:specimen.

Bring the device for measuring the thicknéss of the test specimens into contact wit
ice of the test specimens, compressing itlightly if necessary.

Note the thickness and use thisiméasurement to determine the free or the compreg

ource in motion and measure:
the frequency of the-piston movement, f;

the background’sound pressure level, Lp p» With acting source and neither test cell

fermination mounted;

the sound pressure level in the air cavity, when the measurement cell with the test
mounted, Lp‘S (see Figure 1).

perimposed
hosed.

required number of test specimens depends on the type of the material and’iS commonly defined in

hpe or rings
ken to avoid

h the upper

sed volume

from this, derive the free or the compressed density of the test specimen when in positi¢n.

Measure the static pressupe, P,. Adjust the volume flow source to the piston stroke lemgth, h_. Set

hor airtight

bpecimen is

8.6 Replace the measurement cell with the airtight termination. Adjust the volume flow source to the
piston stroke length, h, . Set the source in motion and ensure that the frequency of the piston movement

is unchanged. Then, measure the sound pressure level in the air cavity with the airtight termination, Lp ¢

(see

Figure 2).
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8.7 The airflow resistance is then calculated from the measured quantities as given in Formula (2):

K"

_anV h,

PS Lpt

10 20dB

P A

(2)

The effective ratio of specific heat, k', shall be determined by the method given in Annex A or another
method to determine the effect of heat conduction.

Formula (2) gives valid results when the requirements in Formula (3) and (4) are both met:

L

_—p't
E.lo 20dB <0,3
hs
and
Lp,s_L;,b>10dB

=L
TS

If the requi

i
piston frquency or piston stroke length can be appropriate.

Formula (2

pressure ley
is thereforg

function is Jevel linearity.

If the requi

less than 0
larger diffe

The requirg

9 Uncertainty

The uncert
and shall cg

effectiv
static p
frequer

volume

ements are not met, a change of the specimen length, specimen'diameter, cavity vol

) shows that the airflow resistance is a function of the difference between two s
Fels, measured at the same frequency. An absolute calibration of the sound measuring dg
not needed. Further, the frequency response of the.device is not critical. The impor

4 dB assuming uncorrelated noise. If the n@ise is correlated with the piston moveme
‘ence can be required for the stated accuracy.

ment in Formula (3) is explained in Annex B.

inty of the measured airflow resistance shall be estimated according to ISO/IEC Guide
ntain at least the following uncertainty components:

e ratio of specifichéats;

ressure,;

cy;

‘ement in Formula (4) is satisfied, the influence of the background noise on the level Ll:

(3)

und
vice
tant

is

nt, a

08-3

ratio between Stroke amplitudes,

difference in sound pressure levels.

In addition, the uncertainty may include contributions from air leakage and from sample dimensions

and mounti

ng.

Annex C contains some guidelines of how Formula (2) can be used for the uncertainty estimation.

NOTE

Reference [7] shows an example of uncertainty analysis based on the method according to

ISO/IEC Guide 98-3. The relative standard uncertainty turned out to be 9 %, excluding uncertainties due to
specimen mounting and specimen preparation.

10
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10 Test report

The test report shall include the following information:

a)
b)
c)
d)
€)
f)
g)
h)
i)
j)
k)
1)

areference to this document (i.e. ISO 9053-2:2020);
information identifying and describing the test specimen;
the environmental conditions during the test: temperature, humidity and air pressure;

the date of the measurement/test report;

2:2020(E)

Lhe results, including a reference to the clause which explains how the results were calg
the flow velocities used to determine the airflow resistance;
Lhe test conditions used, particularly the shape and dimensions of the measurement cel
the method of preparation of the test specimen;

Lhe number of test specimens and their lateral dimensions;

f relevant, the orientation of the axis of the test specimens with respect to the prind
symmetry;

f applicable, the presence and nature of any skin;
elevant information related to density of the materral‘as tested in the measurement ce
hny deviation from the procedures specified in this document that can have influenced

hny unusual features observed.

ulated;

ipal axes of

11;

the results;

© IS0 2020 - All rights reserved
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Annex A
(normative)

Effective ratio of specific heats for air

A.1 Adiabatic compression

When a sinlllsoidal motion of a piston is acting as a source of alternating air flow into a closed ait cqvity,

the

a sound pre
wavelength
all places wj

If the comp

ssure is generated in the cavity. If the dimensions of the cavity are small compared t
of sound in air corresponding to the applied frequency, the sound pressure {3 the san
ithin the volume, and a simple model can be used for describing the sound pressure.

Fession of the air in the cavity is adiabatic, the rms-value of the sound pressure, p, is g

ne in

iven

by Formula

(A.1):

h
V2

conduction and other losses, the compression of the air.in the cavity is not fully adiabati

3 K‘~PS

- A .
b v p

[A.1)
Due to heat

A.2 Correction for heat conduction

The acoustic pressure is calculated from an evaluation @f the acoustic impedance of the cavity and the
volume displacement of the piston.

1stic
f the

The acoustir impedance, Z_, of a cavity is the complex constant of proportionality between the aco
pressure, p

volume flow

, and the volume flow driving the cavity. In the case of a rigid piston, the rms-value o

 is given by Formula (A.2):

q,=Jq A % A.2)
where j=x/3 and w=2-1- f-
The rms-vajue of the sotund pressure is calculated according to Formula (A.3):
p=Z,-jto-Ap 2 A.3)
2

Where Z 1 tha rcouctic imnadanca of+tha cavzity
S—tredcotSteHRpeadhice-or—+ie-cavity-
a 13 J

In several cases, the acoustic impedance of a closed cavity can be evaluated theoretically. In a closed
cavity, heat conduction between the air and the cavity walls results in a departure from adiabatic
conditions. As the frequency decreases, there is a transition from adiabatic to isothermal conditions.
The exact nature of this transition as a function of frequency depends on the dimensions of the cavity.
In addition, any in-plane particle velocity at the cavity walls results in viscous losses that alter the
acoustic pressure.

The “small cavity” formulation[8! for determining the acoustic pressure takes into account the heat
conduction effects and can be expressed independently of the specific geometry of the cavity if the
characteristic dimensions of the cavity are large compared to the thickness of the thermal boundary
layer, and small compared to the wavelength.
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The thickness of the thermal boundary layer, b, is given by Formula (A.4):

2-¢ -1
pe. =0 (A4)
(0]

where [ is the characteristic thermal diffusion length and calculated by Formula (A.5):

_ a
= (A5)
Po o Lp
The acousticimnedance ofthe 3ir cavity 7 isthen agiven hv Farmula (A 6)-
SHSHEHRP LGRS AVt ~4 1S tReR-SiIVe R By rorithd 1077
K-P. 1
7= (A.6)

where S is the total area of the internal surface of the air cavity.
IEC $1094-2:2009, Annex F, provides a method for the calculation ofphysical properties of dir.

By cpmparing the Formulae (A.6), (A.1) and (2), and consideringthe magnitude of the complex quantity
from Formula (A.6), an approximate value for the effective ratio of specific heats to be¢ applied in
Forrhula (2) is given by Formula (A.7):

L (A7)

A.3| Calculated example

The pir cavity is assumed to be.aclosed cylinder with height and diameter both equal to 10 mm. The
volume and internal surfaceisthen:

) =7,854-10~% m3

5=0,047 1 m?

The [following physical properties for air, valid at 23 °C, 101,325 kPa and 50 % RH, are ysed for the
calcrlation (values from IEC 61094-2:2009):

co=345,9 =
N
p0:1,186k—§
m
Kk=1,4008
k,=0,02355—)
s-m-K
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C,=938,7 ——
P k

J
gK

Based on these values, the following values are calculated for the frequency f=2Hz:

A:C_O:
f

b=1,83

172,9m

1073 m

K'=x-0

The correct]
by 0,19 dB ¢

The assumyj

978=1,370

ed value for the ratio of specific heats corresponds to a lowering of the sound pressure |evel
ompared to the uncorrected value given by Formula (A.1).

tions for the calculation, A > ¥V and b< W, are both satisfied.

14
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(informative)

Acoustic model of the flow

Formula (2) assumes a linear relationship between the airflow resistance and the sound

2:2020(E)

pressure in

the vessel. However, as the resistance increases from a low value, the outgoing airflow through the

test{specimen is reduced and is lower than the airflow generated by the piston. In the condit
airtight termination, the outgoing flow is reduced to zero. This annex describes the transiti
the ffanges. If not otherwise specified, the symbols in this annex are as defined in Clduse 4.

Figulre B.1 shows a simplified lumped parameter model of the relation between the fl
pressure in the vessel. The vessel with volume, V', is modelled as an acoustic\compliance,

Forrpula (B.1):

|4

V=—
K"K

The forrected value for the ratio of specific heats, k', as givenfin)/Annex A, is used in the mo

7

Figure B.1 — Lumped parameter model

on with the
on between

bw and the
IV , given by

(B.1)

del.
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The magnitude of the sound pressure is given by the product of the airflow and the magnitude of the
impedance given by the compliance and the airflow resistance as given in Formula (B.2):

R

i _\/1+(2-n-f~R-N)2

When the vessel is closed, the airflow resistance is infinite and Formula (B.2) can be simplified to give
the sound pressure, p, in the closed vessel as given in Formula (B.3):

qq (B.2)

9 q, kK
= = B-3
P N 2w fv (B.3)
The airflow]is scaled with the stroke of the piston as given in Formula (B.4):
4 _he B.4)

ds ks
By combinipg the Formulae (B.2), (B.3) and (B.4), the following ratio is obtained,-se€ Formula (B.5]:

P _h \/1+ 1 B.5)

ps h (2m-f-N-R)
This formula can be solved for R as given in Formula (B.6):

L L S - 56
B P
h by
The ratio of/the sound pressures can be described by the sound pressure levels, see Formula (B.7):
tp,s 7.t
Ps _1o] 20aB B.7)
Py
By using the information in Formula (By1), Formula (B.6) can be written as Formula (B.8):
. Los7hp e
RZZ"'PS_% 10 20dB ¢ 1 B.8)
an Lp’S_Lp’t 2
1— E,lo 20dB
h

S

If the condition fequired in Formula (3) (see 8.7) is satisfied, Formula (B.8) can be approximateld by
Formula (2] with an error of less than 5 %.
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