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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
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
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Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

sk of technical committees is to prepare International Standards. Draft International Stang
the technical committees are circulated to the member bodies for voting\»*Publication a
Standard requires approval by at least 75 % of the member bodies casting a vote.
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sists of the following parts, under the general title Acoystics — Measurement of sound insu
hnd of building elements:

Requirements for laboratory test facilities with'.sappressed flanking transmission
Determination, verification and application‘of precision data

L aboratory measurements of airbornesound insulation of building elements

Field measurements of airborné.sound insulation between rooms

Field measurements of airborne sound insulation of fagade elements and facades
Laboratory measurements of impact sound insulation of floors

Field measurements of impact sound insulation of floors

| aboratory Tmeasurements of the reduction of transmitted impact noise by floor coverings
pight standard floor

| abbratory measurement of room-to-room airborne sound insulation of a suspended ceiling \
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Part 10:

Laboratory measurement of airborne sound insulation of small building elements

lightweight reference floors

Part 13:

Part 14:

Part 16:
Part 18:

Guidelines (Technical Report)
Guidelines for special situations in the field
Laboratory measurement of the sound reduction index improvement by additional lining

Laboratory measurement of sound generated by rainfall on building elements

Part 11: Laboratory measurements of the reduction of transmitted impact sound by floor coverings on

© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=73ada970fa5128da321f082241829ed7

ISO 140-

Introduction

18:2006(E)

This part of ISO 140 prescribes a laboratory method for the measurement of sound generated by rainfall on

building elements using artificial raindrops produced by a water tank.

IdeaIIy, one should expose the test speC|men to real raln for such measurements But real rain is neither

ble of measuring constant short interval rainfall rates. In the absence of \dfop size
tability and fluctuations of the measured sound levels with real rain can be investigated byj
meagurements separated by a time interval of at least 24 h.

Artificial raindrop generation systems, other than the water tank used in this-part of 1ISO 140, e
hydraulic spray nozzles; however, so far, nozzles corresponding to the ‘specifications given in
ISO 140 are not commercially available: indeed, their flow rate is too highywhen the drop diameter
the drop diameter is too small when the flow rate is correct. As.@ result, only the water tan
proppsed in this part of ISO 140.

An alternative to real rain or artificial raindrops is the dry)>mechanical excitation of the tes
Resegarchers have used different methods, such as excitation by an impact hammer and other
impgcting simulators, with an aim to simulate the noise of real rain. Such methods invariably su
drawback that the noise source does not generate both the sound levels and the sound spectra t
well [with corresponding values generated by thecreal rain on various types of test specim
rese

sound levels and spectra of real rain.

averal factors,
ver, use real
ilding a test

in an unobstructed location. For such research, it is important that the rain sensar or rain gauge is

information,
undertaking

ist, such as
this part of
is correct or
K solution is

t specimen.
mechanical
ffer from the
hat compare
ens. Further

arch work is encouraged to develop mechanical methods of rain noise generation that can match both the
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INTERNATIONAL STANDARD ISO 140-18:2006(E)

Acoustics — Measurement of sound insulation in buildings and
of building elements —

Part 18:

Laboratory measurement of sound generated by rainfall on
bujlding elements

1 BScope

This|part of ISO 140 specifies a laboratory method of measurement of the.impact sound insulation of roofs,
roof/peiling systems and skylights excited by artificial rainfall. The resulis obtained can be used fpr assessing
the noise to be produced by rainfall on a given building element in the room or space below. The results can
also|be used to compare rainfall sound insulation capabilities of\building elements and to desgign building
elements with appropriate rainfall sound insulation properties.

This|part of ISO 140 is based on measurements with artificial raindrops under controlled condiions using a
watef tank in a laboratory test facility in which flanking™sound transmission is suppressed. Mg¢asurements
using real rain, although a useful means for validation purposes, are not included because of the variable,
unprgdictable and intermittent nature of real rain. Qther mechanical simulation methods under invgestigation by
resegrchers are not sufficiently well developed at present to adequately simulate real rain both in terms of
sound levels and spectra generated.

2 Normative references

The |following referenced documents are indispensable for the application of this document. For dated
references, only the edition \cited applies. For undated references, the latest edition of thg referenced
docyment (including any amendments) applies.

ISO [140-1:1997, Aceustics — Measurement of sound insulation in buildings and of building elements —
Part|1: Requirementsfor laboratory test facilities with suppressed flanking transmission

ISO [140-3, Acoustics — Measurement of sound insulation in buildings and of building elemenfs — Part 3:
Labqgratory~measurements of airborne sound insulation of building elements

ISO B382-2, Acoustics — Measurement of room acoustic parameters — Part 2: Reverberation time in ordinary
rooms

ISO 10848-1:2006, Acoustics — Laboratory measurement of the flanking transmission of airborne and impact
sound between adjoining rooms — Part 1: Frame document

ISO 15186-1:2000, Acoustics — Measurement of sound insulation in buildings and of building elements using
sound intensity — Part 1: Laboratory measurements

IEC 60721-2-2, Classification of environmental conditions — Part 2: Environmental conditions appearing in
nature — Precipitation and wind

IEC 61260, Electroacoustics — Octave-band and fractional-octave-band filters

© I1SO 2006 — All rights reserved 1
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IEC 61672-1

:2002, Electroacoustics — Sound level meters — Part 1: Specifications

IEC 61672-2:2003, Electroacoustics —Sound level meters — Part 2: Pattern evaluation tests

IEC 60942:2

003, Electroacoustics — Sound calibrators

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
average so
L

]md pressure level in a room

ten times th¢ common logarithm of the ratio of the space and time average of the squared soundpressy

the square
exception of
etc.) is of sig

NOTE 1 T
NOTE 2 If

L=10Ig
where

pf the reference sound pressure, the space average being taken over the entire“room wit
those parts where the direct radiation of a sound source or the near field of the boundaries (y
nificant influence

e sound pressure level is given in decibels (dB).
a continuously moving microphone is used, L is determined by the following-equation:

Tm
1T, j p2(t)de
0

dB
P02

p(t) is the sound pressure, in pascals;

Po

T

m

NOTE 3

f

L=101

is the reference sound pressure and is equalto’20 pPa;

is the integration time, in seconds.

fixed microphone positions are used, L is determined by

2 2 2
p1 +p2 +...+pn dB

where DP1> Dos

2
I’lpo

.., p, ared.m:s. sound pressures at » different positions in the room. In practice, usually the sound pre

levels L; are measured--in'this case, L is determined by

n,

re to
h the
valls,

(1)

)

ssure

L=101g

@)

IS 10k 4
nLJ
i=1

where L, are the sound pressure levels L, to L, at n different positions in the room.

3.2

sound intensity level
sound power level per unit area radiated by the test specimen into the test room below referenced to a value
of 1 x 10-12 W/m?2

NOTE

The sound intensity level is given in decibels (dB).

© I1SO 2006 — All rights reserved
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rainfall rate
depth of water layer created by spreading the rainfall on a horizontal surface in a 1 h time interval

NOTE The rainfall rate is given in millimetres per hour (mm/h).
34
volume median drop diameter

18:2006(E)

value when 50 % of the total volume of water sprayed is made up of drops with diameter larger than the
median value and 50 % with smaller diameter

NOT

The volume median drop diameter is expressed in millimetres

4

The
class
inclu
com

The
The

5

5.1

A te
requ
mee

The
50 m
frequ
test

The
the g
and

The

Equipment

accuracy of the sound level measurement equipment shall comply with the (requirements
es 0 or 1 specified in IEC 61672-1:2002 and IEC 61672-2:2003. The complete sound meas
ding the microphone shall be adjusted before each measurement using a sound cali
blies with the requirements of accuracy class 1 specified in IEC 60942:2003.

bne-third-octave band filters shall comply with the requirements specified in IEC 61260.

reverberation time measurement equipment shall comply with.the requirements specified in |9

Test arrangement

Test room

5t room without a permanent roof or with.@h opening in the roof for installation of the test g
red for these measurements; howeverl.if the intensity method is used, then the receiving
the requirements given in 7.4.

requirements of the test room.are based on ISO 140-1. The volume of the test room sha
3. The ratios of the room-dimensions shall be so chosen that the natural frequencieg
encies are spaced as uniformly as possible. If necessary, diffusing elements should be ing
oom to obtain a diffuse-field.

pirborne sound instlation of the walls, door(s) and floor of the test room shall be sufficiently|
ound field measured in the test room is only that generated by the impact excitation of the te
adiated fromdhe’test specimen.

gens

noisT is“discussed in 7.3.2.

rated:by. excitation of the test specimen with artificial rainfall. The correction associated with

of accuracy
Liring system
prator which

bO 3382-2.

pecimens is
space shall

| be at least
in the low
talled in the

high so that
st specimen

background noise level in the test room shall be sufficiently low to permit the measuremént of sound

background

The reverberation time in the test room should not be excessively long. It iIs recommended that the
reverberation time in the test room be not more than 2 s at low test frequencies. If the reverberation time in the
test room is too long, proceed according to ISO 140-1.

5.2

5.21

Test specimen

Standard specimen and laboratory configuration

The size of the opening shall be between 10 m2 and 20 m2, with the length of the shorter edge being not less
than 2,3 m. The test specimen shall be well sealed at the perimeter with the test room to prevent leakage
sound transmission. The joints within the test specimen, if any, shall be sealed in a manner as similar as
possible to the actual construction.

© I1SO 2006 — All rights reserved
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For skylights, the preferred dimensions are 1 500 mm x 1 250 mm with limit deviations of £50 mm. Skylights
shall be installed in a filler slab construction of sufficiently high airborne sound insulation and well sealed at
the perimeter so that the sound field measured in the test room is only that generated by the impact excitation
of the test specimen and radiated from the test specimen.

The minimum slope of the test specimen is 5° for roofs and 30° for skylights. The slope used shall be the
lowest that is feasible to assure water drainage. Unrepresentative niches should be limited as far as is
possible in practice for small test specimens like skylights, for example by installing the test specimen in a test
opening in a construction having the same slope as the slope of the test specimen.

The position of a small test opening in the surrounding roof construction shall fulfil the same specifications as
for a windowopening tma testwaltfimaccordance with 1ISO—120-3-

5.2.2 Othdr configurations
Specimens ¢f surface area less than 1 m2 are not recommended. The slope of the test specimien may bg the
actual slopelfor specific situations/systems, if known.
6 Classification of rain types

The real rain} can be classified in terms of rainfall rate, typical drop diameters{and fall velocities in accordpnce
with IEC 601421-2-2. These values are given in Table 1.

Table 1 — Classification of rain type according to IEC 60721-2-2

Rainfall type Raiz:‘;l/lhrate Typical dlr'r?r[; diameter Fall \r/ne/ISocity
Moderate upto4 0,5t01,0 1to 2
Intense up to 15 1to 2 2t04
Heavy up to 40 2t05 5t07
Cloudburst greater than 100 >3 > 6

7 Test equipment and procedure

This clause [describes the artificial rainfall types for the measurements and generation systems for art/ficial
raindrops.

7.1 Rainfall type

7.1.1 Standardtype

The standard rainfall type used for comparison between products shall be the heavy type; it should be noted
that the corresponding rainfall rate might be too high when applied to a real case with lighter rain. The
characteristic parameters of the artificial raindrops for this type of rainfall shall be chosen in accordance with
Table 2, line 2. These values are based on Table 1 and upper limits have been chosen since larger drops
produce most of the noise generated.

7.1.2 Other types

Other types of rainfall are permitted as long as their characteristics are indicated; however, if a rainfall rate
lower than the heavy rain is needed, then the intense type described in Table 2, line 1 is recommended.

4 © I1SO 2006 — All rights reserved
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Table 2 — Characteristic parameters for artificial raindrops generation
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. Rainfall rate Volume median drop diameter Fall velocity
Rainfall type
mm/h mm m/s
Intense 15 2,0 4.0
Heavy 40 5,0 7,0

Tolerances on the three characteristic parameters for artificial raindrops generation given in Table 2 are as

follows:

a) fhe rainfall rate shall be within +2 mm/h of the rainfall rate given in Table 2;

b) PO % of the drops should be within +0,5 mm of the volume median drop diameter given'in Tal
c) PO % of the drops should be within £1 m/s of the fall velocity given in Table 2.

7.2 | Generation of artificial raindrops

7.2.1 General

The fartificial raindrop generation system, when connected to a 4vatéer supply, is capable of geng
dropp of uniform diameter in a full water spray pattern. The water supply to generate artificial ra
be ejther a closed loop type or a continuous type that enables continuous generation of const
watef drops over a long period of time.

Afterlimpacting on the test specimen, the water shall;be drained to eliminate extraneous noise ger
watef supply pump shall either be located well away from the test room, or shall be housed in

enclosure so that its contribution to the background noise does not make rainfall measurementg

sma
suffi
gens
shou
1,25

7.2.2

The
the

distri
confi
Figu

The

ler test specimens such as skylights, a single position for the artificial raindrop generatidg
ient. For larger test specimens (10.m? to 20 m2, see 5.2.1), three positions for the artifi
ration system shall be chosen. The"location of the impact of artificial raindrops on the t¢
Id be slightly off-centre to ayoid symmetry. For non-uniform smaller test specimens (s
m x 1,5 m, see 5.2.1) the whole surface shall be excited.

Artificial raindrop generation system

artificial raindrop System shall be a tank with a perforated base capable of generating watsg
bpecification given in Table 2 in a full spray pattern. The perforations on the tank bas

guration with a 30° slope; a random distribution is preferred rather than a uniform dist
e A1)

le 2;

rating water
indrops may
ant diameter

eration. The
an acoustic
invalid. For
n system is
cial raindrop
st specimen
ze close to

r drops with
e should be

buted over.a<minimum area of 1,6 m2, thus totally covering smaller test specimens in the standard

ibution (see

is co

water supply pressure and the number of perforations shall be chosen so that the water heig:tt in the tank

; perforation

characteristics (diameter) of the tank base shall be chosen so that water drops with the volume median drop
diameter given in Table 2 are produced by the perforated tank. The fall height of the artificial raindrops shall
be adjusted such that either the measured or the theoretically calculated fall velocities based on perforation
dimensions, water pressure and fall height are as given in Table 2. For the determination of the fall height for
inclined surfaces, see Figure A.2. The specifications, dimensions and other design parameters of tanks with a
perforated base that meet the above requirements are given in Annex A, as well as a sketch showing a typical
test arrangement (see Figure A.2).

7.2.3 Calibration of the raindrop generation system

The artificial raindrop generation system shall be calibrated.

© I1SO 2006 — All rights reserved
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If a water tank system is used and therefore follows the geometrical characteristics given in Annex A, then
only the rainfall rate shall be checked by collecting the water over a given area over a precisely measured
time period; the measurement of the rainfall rate allows a quick and simple method for periodic verification of
the artificial raindrop generation system.

If another system is selected in order to generate other types of rain fall, the rainfall type characteristics, i.e.
the drop size, drop velocity and rainfall rate, shall be given by the manufacturer; if they are not available, they
should be measured. Here again, the measurement of the rainfall rate allows a quick and simple method for
periodic verification of the artificial raindrop generation system.

NOTE There are several non-intrusive methods to measure drop size and drop velocity as, for example, imaging
analysers consisting-of-atightsotrece(typicatty-a-strobetighta-videocamera—and-a—comptter—orphase-Boppterp article
analysers corjsisting of a transmitter, a receiver, a signal processor and a computer.

7.3 Determination of the sound intensity level (indirect method)

7.3.1 Sound pressure level measurements

Prior to the [commencement of sound pressure level measurements, a steady artificial rainfall rate shall be
maintained gver the test specimen for at least 5 min.

While maintgining the steady artificial rainfall rate, sound-pressure levels in/the test room shall be averpged
either with @ rotating microphone boom or at fixed microphone positions." The sound pressure levels at
different posjtions shall be averaged on an energy basis.

The following separating distances are minimum values and shall be ‘exceeded where possible:

— 0,7 m between microphone positions;

— 0,7 m between any microphone position and room boundaries or diffusers;

— 1,0 m between any microphone and the test specimen.

When using|fixed microphones, a minimum of five microphone positions shall be used in the test room; these
shall be distributed within the maximum permitted space and spaced uniformly in the test room. The averaging
time at eadh individual microphone position shall be at least 6 s at each frequency band with centre
frequencies pelow 400 Hz. For bands.of higher centre frequencies, it is permissible to decrease the averaging
time to not Igss than 4 s.

The frequenicy range considered is the one specified in ISO 140-3, corresponding to one-third octaves |from
100 Hz to 5 P00 Hz with argomplement, if necessary, of one-third octaves from 50 Hz to 80 Hz.

When using|a moving.microphone, the sweep radius shall be at least 1 m. The plane of the traverse shall be
inclined in order to_cover a large proportion of the permitted room space and shall not lie in any plane Within
10° of a roorn surface. The duration of the traverse period shall not be less than 15 s. The averaging time|shall
cover a whole'number of traverses and shall not be less than 30 s.

When using three positions of the rain generation system (i.e. for large tests specimen), the three
corresponding sound pressure levels should be added energetically.

7.3.2 Correction for background noise

The background noise levels shall be measured to ensure that the observations in the test room are not
affected by extraneous noise. The background level shall be at least 6 dB (and preferably more than 15 dB)
below the measured sound pressure levels with artificial rainfall noise signal and background noise combined.
When, in any frequency band, the difference between the measured sound pressure level in the test room and
the background noise is smaller than 15 dB but greater than 6 dB, calculate corrections to the signal level
according to the equation

© I1SO 2006 — All rights reserved
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L:10Ig(10LSb/1O—1OLb/1O) dB (4)
where

L is the adjusted signal level, in decibels;

Ly, is the level of signal and background combined, in decibels;

Ly, is the background noise level, in decibels.
If thg difference in levels is less than or equal to 6 dB in any of the frequency bands, use the correLction 1,3dB

corrgsponding to the difference of 6 dB. In that case, the results shall be reported so thatit:is g
repofted values are the limit of measurements.

7.3.3 Conversion of sound pressure levels to sound intensity levels

The

areal or sound intensity level, L, radiated by the test specimen for each-one-third-octave
freqyency by the following equation:

whe

The
the i

The
leve

whe

sound pressure level measured according to 7.3.1 shall be converted to-the sound power |

;= L, — 1019 (T/Tg) + 101g (V1V) — 14 = 10 1g (Sg /Sp) dB

e

.o is the averaged sound-pressure level in the test x0om, in decibels;
I is the reverberation time of the test room, ip;seconds;

I, is the reference time (= 1 s);

) is the volume of the test room, in-cubic metres (m3);

I, is the reference volume (=1 m3);

is the area of the test'specimen directly excited by the rainfall, in square metres; it corres
Figure A.1) for larger test specimens.

5o is the reference area (= 1 m2).

reverberation time of the test room should preferably be measured by measuring the decay
hterrupted noise method as described in the ISO 3382-2.

lear that the

bvel per unit
band centre

(5)

ponds to the

specimen size fop-smaller test specimens and to three times the perforated area of the tank (see

rates using

priesthird-octave band levels, L;, can be combined and converted to yield the A-weighted so

b o hana th ol ~H AA At

Lind intensity

L oo ardi=z abtina-faectare—aafallowwas
LA Py appPy g e StanudrUizC U= vwwoTg g TattursS asSTonuw S,

Jpax 0Ly ; +C;)

Lia =101g > 10 dB (6)
j=1

re

Lj; s the level in the jth one-third-octave band;

Jmax = 18, and the C; values for one-third-octave band centre frequencies between 100 Hz and 5 000 Hz

are given in Taéle 3.
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NOTE The sound power level radiated by the whole test specimen (of area S) could then be calculated as:

Table 3 — Values of j and ¢ for one-third-octave bands

) One-third-octave band centre frequency ¢
/ Hz dB
1 100 -19,1
2 125 —T16,1
3 160 -13,4
4 200 -10,9
5 250 -8,6
6 315 —6,6
7 400 4.8
8 500 =3,2
9 630 -1,9
10 800 -0,8
11 1000 0
12 1250 0,6
13 1600 1
14 2000 1,2
15 2500 1,3
16 3(150 1,2
17 4 000 1
18 5000 0,5

If octave band levels L, are to be~determined, these values must be calculated for each octave band b

on the three|values of the corresponding third octave bands, as follows:

Lios =f101g 23:100‘”(“”3“”) dB
=4
7.4 Direct measurement of sound intensity

@)

ased

As an alternative to using the sound pressure level measurement method, the sound intensity method may be
employed to directly determine the sound intensity levels (see ISO 15186-1). The test room, referred to as the
receiving room throughout the whole ISO 15186-1, shall then be any room meeting the requirements of the

field indicator, Fy,

with the background noise as specified in ISO 15186-1:2000, 6.4.2 and 6.5.

If L, is the sound intensity level directly measured over a measuring surface S, for each one-third-octave
band centre frequency, then the sound intensity level L; radiated by the test specimen shall be given by the

following equation:

9)
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7.5 Normalization using a reference test specimen

7.5.1 Reference test specimen

For comparison purposes, a reference test specimen as described in Annex B, mounted according to the
specification given in 5.2.1 and submitted to the heavy rain type as described in 7.1, should be measured (see
details in Annex B).

7.5.2 Normalization

The sound intnneify levels 71 obtained for the Qpnr‘imnn tested annnrding to 733 or 7.4 should be normalized

with fespect to the results obtained for the test reference specimen, using the correction term(Ad};. defined in
Anngx B and leading to the normalized sound intensity levels defined by

LI norm — LI - AL]c (10)

The pne-third-octave band levels, L; ., can then be combined and converted tolyield the A-weighted sound
interfsity level L; o norm PY @pplying the standardized A-weighting factors as shewn in 7.3.3.

8 Expression of results

The pound intensity levels (L;) and A-weighted sound intensity levels (Z; o) as a function of freqyency should
be ekpressed with a precision to 0,1 dB and presented in a table and a graph. The graphs in the test report
shoyld indicate values in decibels as a function of frequency on a logarithmic scale and the following
dimgnsions should be used:

— b mm per one-third-octave band;
— PO mm per 10 dB.

The plobal A-weighted sound intensity level"Z; , and the corresponding rainfall rate should also b¢ given.

The pormalized sound intensity levels (Z; ,om) @s a function of frequency should also be expregsed with an
accuracy of 0,1 dB and presented in the table and the graph. The global A-weighted normglized sound
intenysity level L; o ,om Shouldalso be provided.

9 Measurement uncertainty

The measurement uncertainties associated with rainfall sound pressure levels determined in accprdance with
this |part of NSO 140 are normally evaluated in accordance with the ISO Guide to the Expression of
Uncertainties'in Measurement (GUM) [3l. However, at the time when this part of ISO 140 was being prepared,
insuf |C|ent mformatlon was avallable on how to draw up a statement in accordance W|th the GUM. An
ncertainty of
the values of sound pressure level, rainfall height, rainfall rate, drop size, the rainfall area, and the
determination of the normalization factor AL, .

The uncertainties arise in part from variations between test sites, rain boxes, the geometry of the test room,
specimen mountings, niche dimensions, absorption at the specimen mounting and test room structures, and
surfaces, background noise, and the type and calibration of instrumentation. They are also due to variations in
experimental techniques, including the size and shape of the test specimen, number and location of
microphone positions.

Interlaboratory testing should be performed as soon as possible to determine interlaboratory reproducibility,
especially for reporting the result of rainfall noise generation from a normalized specimen.
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The expanded measurement uncertainty of determinations of sound power level or sound energy level made
in accordance with this part of ISO 140, for a coverage probability of 95 % (coverage factor £ = 2) as defined
in the GUM [3], shall be taken to be two times the standard deviation of reproducibility, unless more specific
knowledge is available.

10 Test report

The test report shall include the following information:

a)
b)
c)
d)
e)

f)

g)
h)

n)

reference to this part of ISO 140;

name apd the address of the testing laboratory;

manufagturer's name and product identification;

name apd the address of the organization or person who ordered the test;

date of fest;

descripfion of the test specimen, with sectional drawings and mounting conditions including
thicknegs, mass per unit area, curing time and condition of components,,and a statement indicating

mountefl the test object (test institute or manufacturer);

details ¢f the test room, its dimensions and volume, materials of censtruction, and diffusers;

size,
who

method|of attachment of the test specimen to the ceiling 0f'the test room, dimensions and slope df the

test specimen;

equipmént and methodology used for measurements-of sound pressure levels and rainfall rates;

description of the artificial rainfall generation system, including its characteristics and, if the system d
from the water tank described in Annex A, the-methodology used for the measurements of the rainfal

ffers
rate,

fall velocity and drop diameter (and spread“angle if applicable), as well as the results and date of these

measurgments;

rainfall fype and rainfall rate in millimetres per hour (mm/h);

position| of the artificial rainfall generation system with respect to the test specimen, as well as the
and location of the test_specimen sprayed (for large specimens, this shall be given for all three diffi
positiong of the artificialcainfall generation system);

temperature and<umidity level in the test room, as well as the temperature of the rainwater;

sound intenisity levels (L;) and A-weighted sound intensity levels (L;,) as a function of frequency
table apd-graph form, and global A-weighted sound intensity level L;, as well as the correspor

area
brent

in a
ding

rainfall rate.

If tests on reference specimen have been performed:

0)

10

normalized sound intensity levels (L;,,m) @s a function of frequency in a table and graph form, and the

global A-weighted normalized sound intensity level (L; o norm)-
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Annex A

(informative)

ISO 140-18:2006(E)

Example of a tank with perforated base

Two different tanks with different perforated bases are required for artificial raindrop production; one for heavy
type rain (mandatory) and the second for the intense type rain (only recommended if lower rainfall rates are

need lycarbonate
platgs of thickness 1 cm; the base is reinforced by metal strips.
Table A.1 — Specifications

Pqrameters of tank with perforated base Intense Heavy

1 || Diameter of holes 0,3 mmto 0,5 mm 1 mm

2 || Number of holes per unit area Approx. 25 m2 Approx. 60 m—2

3 || Fall height Approx. 1T m Approx. 3,5 m

4 || Volume median drop diameter 2 mm 5,0 mm

5 || Distribution of drop size Max. uniformity Max. uniformity

6 || Fall velocity at fall height 4 m/s 7mls

7 || Rainfall rate 15 mm/h 40 mm/h

8 || Water supply To allow a‘constant height of water in the tank (50 mm to oyerflow limit)
If the tank with perforated base does not cefrespond to the geometrical characteristics given abagve, then the

drop| size, impact velocity and rainfall rate-shall be measured as mentioned in 7.2.3 and corre

valugs given in Table 2.

Tolefances on the rainfall rate,the*volume median drop diameter and the fall velocity specifie

given in 7.1.

The fall height is evaluatéd,from Figure 6 of Reference [1].

spond to the

d above are
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Dimensions in centimetres

()

Figure A.1 — Schematic of tank with perforated base

Typical water height.

a
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Key

Water-supply system
thnk with perforated base
test room

test specimen

v

a b WwN =

ater drainage (arranged by user)

[V
-

all height.
b Height of the niche.

Figure A.2 — Typical test arrangement
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