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FOREWORD

by Mr. Alan Fry
Chairman of the HEVAC Acaustics Group

Acouatic teating has alwaya baan associaled wilth comparilively expangive and cerlainly epecializad faciliies
oftan invoalving large test rooms. In contrast to this, the standard high quality sound level meter, which s
readily avallable, is now rellable and inexpensiva. At the sama tima many poopla use these instrumants in
atandard averyday situations to vield relavant real=lifa information, uaually prosantad in aound preasura
lavala measurad in decibala — dB.

The HEVAC Association Acoustics Group reallsed a nead for soma form of standardisation for this real-life
sltuntion and from & shaat of white paper created a complataly original standard teat procadira, yet at tha
aama time kapl acanamy in mind, The procadura had 1@ have erad|blilily and preduce usalul data. To this
and, the documant s writlen camplataly around sound pressura lovel maasuraments in contrast to
spacialised lest laboratarles’ refarence 1o sound powar lavals. Howavar, the procedurs rotains a measure of
noisa directivity information and simulates an average furnishad environment. To ald laboratory repeatability
the real room is specifiad in size and acoustic anvironmant.

The dacumant will ba of significant interes! to consullants and specifiers as tha resulls will ba immadiataly
applicable for their real-life situations. Guality assurance |s one area where the procedure can be utilised for
low cosl product assessmant.

Tha unusual feature of the procadure’s inception ia that it haa baen writlen by the HEVAC Acoustics Group
for the banafit of ather product groups. Membaers of these other product groups also provided expartise to
supplamant the specific product knowledge.

Initially only twelve product groups and corresponding appendices are includad, but more will be developad
as requested.



SUMMARY

For most of the products manufactured for the heating, ventilation and air-conditioning industry no specific
tast code axisted for the assessment of the nolse levels generated by these producis, Congaguantly It was
often not possible to compare the noise levels of different products on a realistic basis, or rallably estimate
the noise lavels of such producta when instalied in their oparating anvirenmant. This tost code was preparad
In order to provide a reasoned means of comparison batwaen products and to enable purchasers of such
aquipment 1o estimate the nolse levels which would be generated by the installed equipment.

The demands mada by this code on the provision of speclal 1eal environments, measurement equipment
and measuremant procedures have deliberataly baan minimised, Conssquently the accuracy of
datarmination of noise radiated by the product, according to this code, is less than could be achieved by
following more stringent procedures such as thoss outlined for axample In BS 4196 : Parts 1-6 or BS 848 ;
Part 2. However it is felt that the resultant accuracy Implicit in this code will be sufficient to compara diffarant
products on a realistic basis and that by intraducing the concept of the "REAL BOOM” estimates of the
sound pressura lavals in an installation can be easlly derived,

Itia not intended that this lower pracialon test code should replace the existing precision standards but
should, whare it is appropriate, supplemant tham.

The accurate detarmination of the nolse produced by a piace of equipment, If it is carried oul in accordance
with tha various national and international teat codes and standards, (s costly, requiring the use of expensive
facilitios, aquipment and skiled parsonnal, which may not be readily available to many manufacturers.

In many cases, howaver, the precision of the international standareds is not called for and it is considerad that
there |5 a place for a test code which, although giving results of leaser accuracy than the existing codes,
would glve answers which ware sufficlently repeatable to enable them to be used for the following purposas.

a) To allow a manufacturer to assess the affect of changes in the design of his products, on the nolse that
thay generale.

b} To give a manufacturer some assurance, bafore h goes to the expense of submiiting his sroduct for
nolse maasurament by an acoustic laboratery, that thara s a reasonabla chanca thal his aquipmant wiil
maat the crileria that he Is trying to achiove.

€) Thare are many products for which It Is not customary 1o undertake tests to the full high precision
standards, mainly because the cost of the products and the quantity sold, do not juatily the expanse of
tha full taat, If sound figures are quoted at all, they are obtained from testa carried out in a nen-standard
and arbitrary way. By laying down a method which is cheap anough for the makers of such products to
uge, it will help to ensura that the tests on these products ara carried out under controlled conditions.

d} To broadly compara ane product with anathar,

Thia code was prepared by mambaers of the HEVAC Acoustics Group.
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0 INTRODUCTION

Tho asssssment of nolse from machines or squlpmant
requiras affective exchange of acoustio iInformation
among tha savaral parties concarmsd. Thess include the
manufaciurer, spacifien, ingaller and user of tha maching
of aquipmant. This acousticsl infarmalion & oblalnad
from maasuramants. Thess moasurarmants ar uaslul
only if thay ar cardad out under apociiied conditions,
using standardiaed instrumants, to abtaln defined
accuatical guantitiens, This code proscribos the
acoustical candilions for the noise measuremants and
the pracedures to be used for speciiio ranges of
products manufactured for and used In tha haating,
vantilating and mir-conditioning induairy, This coda
introducas the concept of REAL ROOM taating which
involvos testing In an environment typical of the evantual
product inalallation, in contraal 19 many standard
procaduras which raqulia the conatruction of apacialiat
Acoudlio rooma, 1oF axample anachole or rivarbarant
chambaia, Tha anvirenmant i doscribid in thie code as
‘REAL ROOM' and In many cases a salisfactory
anviranmant can be craatid in an existing office or
warkahop area,

Vory clore (o 8 nolse source (8 an area known ns tha
acoustic noar fleld In which sound prossure lavels are
nat represaniative of the nolse radiniled away from tha
sourcas, Oayond this reglon and In & complataly opan
anviranmant sound from a source I8 radiated away with
thie sound prossurs lovel decreasing st o rate of 8 dB poer
daubling of disianos. Such condlllong afe found In
spacinlst acousto moms Known &8 anachole chambar,
In @ complataly closad anvironmant in which the walls
are highly reflactive, nolaa from a souice would Bulld up
and baooma uniform thioughoul ha room, Such
conditions ars tound In specldlisl Acouslic reoma kiman
ns revarberation ohambars, In an ordinary reoem
walls, floor and calling are generally anly moderataly
reflacting. In auch & room sound proaaure lavals
measured reasonably cloge o tha sourcs bul Bayand
the near field are dominated By he rmdiated nolas and
g influsnoesd W 6 lesser axtant by reflacted nole, The
spooifications of the real room N this code are sel 16
conairain tha Influance of thé anviFanmant within
rangonable limits thareby anabling a realistic comparisen
of aound preadune levals meadured in difarent real reom
anvironmants, Sound powar levala cannot ba derved
ufing this real room code,

1 GLOSSARY

Sound Machanical disturbancs, propagaisd
In an slastic madium, of suoh
character as to be capable of axciting
thi sansation of haaring.

Molsa Sound which ia undasirabila by tha
raciplont,

Sound prossure  The sound pressurs loval

vl {abbraviation L) of a sound, in

dacibals, I8 squal to 10 timas tha
lagarithm to tha bass 10 of tha fato of
thi mean squars sound presaucs 10
tha aquaie of the relardnca found
praaaurg, Tha ralamncs aound
praasung (noalf ia 20 = 1077 Pa,

& wislghtad
prasaurs aval

Whon mansuring n sound, an
inatrumant which dupbontes the aam
variable aanaihdly 10 sound of
differant fraquancios (8 often uadd,
This ia achisvad by bullding in filtars
1 tha Inatrurment with a similar
fraguancy reapanize 1o that of the aar,
This I8 callod an ‘A’ Walghting Fliter,
Measuremants of Bound pressure
laval mada with this filter are callsd ‘A
Walghted Sound Proasurs Laval
maasLramania, mnd tha unit (8 tha
fdBA,

Band prasaura Tha séund prossuns loval of the sound
livval snargy within a spacified frequancy
band,

A ringa of fragquancias whoso uppar
limilting fraquandcy is twica tha lDwar
limiting frequency. in this specification
it s identified by tha geometic maan
fraguancy of tha fangs o aaet oul in
5.1.2.

Ciotave band

Aavorbgration  Tha pariod of tme (T} required for the

thrma Maan BOUang sound prassurs in the
Raal Room, inltlally in a stoady state,
o dooreass, after the sourco s
siopped, to ong-millionth of s nitkal
valus, 8. by 80 declbels, This unlt 16
this aacond.

2 SCOPE AND FIELD
OF APPLICATION

2.1 Scope

This rirl Foarm ol methed described may ba appliad for
the acoustic rating of praducts in the heating, ventilating
and alf conditiening flelds, Specific products covered by
this standardd are listed in the appendices; ses Conlenta
paga. Other praducts not specifically listed miy atill ba
fated by fellewing the genoral princlples and procedufos
apacifiod in this standard, In genaral, products with
dimanaiens greater than 1.4m = im = 1m are exciuded
axcopl whare tha Individual appondlx appllcatie 16 b
product pormits othorwise. |t 8 poaaible hat aound
prassure levels maasured according to this code may
fiot at presont be aocepted as avidence thet products
camply with requiremanta atipulaied by Britiah
Govarnmant, EEC, o othar lagialation.

2.2 Field of Application

Tha sound pressure lovels derlved by tha real ream tagl
masthod may bio ugsd (o

o anable o manufacturer 1@ compans the nolss lovels of
slimilar produots,

b enabie & user, specifier, consultant or contragtor o'
compara the nalse levels of similar products from
differant manufacturors,

¢ anable thoss responalblia for the aalection of
aquipmant o aatimale the nolee levale of the product

whan usad In & domastie, commarsial o industrial
anviranmant.



3 STATEMENT OF
ACCURACY

The varation allowesd Bebwean individual ‘feal reoms’
madang that ihans will ba difarencas of up 16 4 4B
Batwaan tha aound prasdurs dvala which would Ba
panarated by (he same product eated in o ranges of real
raarms, Tho repeatabllity of measuring an indlvidual ltem
of squipmant in ane particular room s ikesly to be within
41 did, If tha nalse from the product is partioularly tonal
or |8 strangly directional the repoatabillty may not bo
bafter than +3 dB,

It should be noted also that Individual tema of & given
product ling will also hnve A spraad of sound levals.
Singa tha cods |8 seaking o dalgrming sound levals of &
product lina conaldermtion must be givan to the problem
of allowing a tolermnee for individial variation, Thia ahall
b done by teating thise of mora aamplea of the product,
ulltlng tha arithimetic moean fal feom sound proasuns
lovial and gquating a talerance an this laval,

4 REAL ROOM
REQUIREMENTS

4.1 Room Size

This teal room ahall e within the following dimenalons:

Haight 2.8 =3.2m,
Width 3.4 =38m,
Langth  Mat leas than 4.0 m,

4.2 Criteria for Adequacy of
Test Room Environment
Tha ratio of this reverberation ime, T (8), to the room
valuma, {m"), shall lls within the following rarge
0.004 < TAV < 0.016 s/m.

for each colave fiequency band ovar the rangs 125-4000
Hz inclusiva.

Some axamples of reams meating he requiraimanta of
this procedura are as follows;

Room size Room volums
H¥WxL ¥

Raquilrsdd rangs of
ravarbaration time ' T
{= 0,004 ¥ {0 0,015 V)
M m® [

28X 34X 4 a8 0.15 10 0.57
d2x38x4 40 0.20100.73
30x36x8 b4 0.22 w 0.81

The reverbaration times may be established using BS
A63A, (It approprinte the servioes of an Acoustic
Consultant may be sought).

Aa a rough guide a reom decorated 16 & atandard
aquivalent 1@ a comioriable office will normally antiafy
this atovi eritaria, Pravided that furnishings remaln
submtantially unchanged, a single test of revarbaration
times should sulfice, for example on first commissioning
tha room. Except whars the tosting of spacific products
spacifion otherwise (ses appendices) the preferred
construction and decoration 8 as follows:

i the ceiling ahould be acoustically tlled,
b ther fleor should be carpeted,

¢ the total area of any glazing ahould not axcand 20 por
cant of the wall aurface area,

d tha room ahould ba ampty of fumiture,

@ tha ravertaration times of the real room may bs
adjustad 10 within the required ranga valuas by tha
adddition of wall treatments, curtaining aie.

Note: Furthar consirainis on (ha el foaim i,'l«"iﬁrl miy
arlss with respact 10 background Rolaa levela, tha
produot parformanca and e inatallatan,

5 INSTRUMENTATION

5.1 Noise Measurement

Thi nelse measuring squipmaent shall conaiel of 5
migrophons, s associated power supply and a
l'r'lqllﬂ'lsv analyser with the facilly for the measurement
af diia,

Thi following Clausoes 5.9.1-51.3, are aatisfied if 8 Sound
Loval Matar to BS 8888, 'Intagrating Averaging Sound
Loval Matars', Typa O or 1 I8 usad, fited with an ootava
band filter ast 1o IEC 2256 covering tha 83-8000 Hz
bands. A sound level mstar mmplﬁln with the cldar BS
5860 (or BE 4107) Is nlao sultabls i of claaa 1, bul ahould
for prafaranos ba fited with & fres-llald calbratad
microphons {aea Saction 5.1.1. balow).

Nole: BE 8808 auperasdes BS BD8D {(IEC 651),

The close praximity within the seund field (the real room)
of an obaerver 6 the micraphone can affect the levels
maasurad, Thoralore, it 18 praforablo that an sxtension
cable of, say 3 10 10 m in leangth be fitted 1o the
migrophons o anable the observer and the body of the
inetrumant 1o be remote from the microphons, or bstter
utlll be outside tho 'real room’, during the actual
mansuramant pariods,

5.1.1 Microphone

& condanaar microphons ar the aquivalant in aecuragy,
n.l;lll:;lr and fraquancy reaponsa ahall ba uaed, The
imileraphons ahall have & fial frequency reaponss far friaa
flald normally ineldont saund over the Iregquandy rangas
50 Hz 1010 kHz, Whan used in conditions whars thare is
miaving air the microphone shall be fittled with a
windahisld, Thi praferad type of windahleld s o
palyursthans foam ball,

Mote: The microphona ia apacified aa belng a normal
incidanca frea-field calibrated dovice aince it has alight
advantage for direct aound patha, haad-en 1o tha
micrephone. This helpa @ minimise the offect of
vanatan f ths revarbaration Umaa batwaen ‘faal reama’,
Tha clder standards offered a chalce of prossure ar freae-
flsled callbrated micraphanas, bul anly a frea-fiald
micraphons is spacified in the latest standard, BS G080,
A l-Inch migrophone should be used In preforence o a

1 =Inch microphons, unless microphons salf-nolss 8 &
problem for an abnormally Iow-nolse product,

5.1.2 Frequency analyser

Tha traquancy analyser shall hnve an ootave band fillar-
sat masiing the requiramants of IEC 225, Thia can ba
ghaokad by rafarring o the manufactuies, Tha nominal



contra frequancies of the ooctave bands shall ba a8 givan
in IEC 228, Specifically, the cenire frequencles shall ba:

83, 126, 250, 500, 1000, 2000, 4000, BODO Hz,

Also includad In tha andlysar ia tha Taclity for direct dB4
maasuremonl This réal room procaduns rguiras
maasuramants in each of thase bands, 83-8000 Hz
inclugiva, togathar with the dBA maasuramant,

5.1.3 Frequency response of the Instrumant
aystem

Trua fréguandy raaponsa of the iInstrumentation for free
fimlel incldant sound stall satisfy DS 5060 or an
alternative specification from those listed In Seotion B4
Thia can be checked by referring to the manufacturar.
Mo cormections for frequency responass nasd ba appllad
io this maasured ocotave band lavals. This 8 DecRLSG IR
gaeneral no individual corrections are provided with type
1, 2 & 3 pound lovel maters, and a type O would have
nogligible corractions. Also, the angle of incldence of
sound an tha miciophana of 30" iram he refaranca
diraction changas the senaitivity by a maximum of 2540
{typa 0) and 4dB (lypa 1) al MEL‘IH:- Typos 2 & 3 ara not
guotad at BOOOHE.

5.1.4 Calibration of the instrument aystem

For each sories of teats the antire moasuremant syalam
shall b oallbrated by applying an ncoustic calibralar 1o
the microphone immaediately befora and immadintely
after each sarles.

5.1.5 Coarrection for amblent conditions

Pravided the entire maasuromant systom, including tha
micraphans, is callbrated as In 5.1.4 no corrections for
ambilent Wwmparature and pressune ane Nooessary.

5.2 Air Pressure Measurement

For tha purposaed of teal room teating, all pressure
msasuramanta shall be made with an inclined gauge or
prasauna ransducer Ihal has A sultable rangs and scals,
Tha inatiumaent ahould be callbrated (o an accuracy of
05 par cent ol cnle.

Tha instrument shall be set (o zero before each test and
chocked for zaro afier sach test.

5.3 Air Velocity Measurement

Valocity maasuremaent shall be carried out In accordance
with the mathoda sat out in BS 1042 : Part 2 ; Sectione
21 and 2.2,

6 INSTALLATION AND
OPERATION OF THE
PRODUCT

6.1 Positioning of Product

Thi product under el shall b pesitioned within the
Toom according o the reguirements speciiied in the
npproprlate appdandls,

6.2 Auxiliary Equipment

Care shall bo taken to ensure that any aleatrical
condults, plping or alr ducts connacted (o the praduct do
not radiate amounta of sound enargy NS the teat raem
whiah will intarfera with tha nolaa from ha product undar
test. Attentlon ahould alao be given 1o poasible sources
of nolan such ada flucrescent lighta within tha raam,

6.3 Operation of the Product
During Measurements

During the acoustic measuramenis the product ahall ba
oparated in a manner typloal of normal uas (Saea
nppendioss). Whars approprlata, mansufamanta ahould
bid takan ovEr & rangs of oparational conditicn
congiatont with the manufacturers recommandations (eg
flowrate and/or Wwmperalure and/or prassura
ditfaranial),

6.4 Control of Operating
Conditions

Card ahall ba taken to ansurs that tha flow of air into
and/or out of the test room |8 adeguately silencoed o
pravant noles from the flow contral or flow measuremant
squipmant interfaring with the nolss from the product
undher lost, Appropriate test conditions, as spacifiad in
the appendices, ahall bo measured and mainialned
steady during the nolss test,

Far soma producis quite high prossures may ba
davelopsd across the walls of the real room. Cara
shoulkd bo taken to snaure that the conatruation of the
rocm |8 sufflolesntly robust.

Faor some produacts, eapocially thoss with amall low-
powarsd fans, it shall be necssaary 1o operata the
produact for o sufficlant langth of ime 1o enaur that tha
unit achleves a steady and stable apeed.

6.5 Measurement of the Operating
Conditions

Tha aparating conditiona ahall e measured ascording to
thi requiramonta RpRIoprlale & 1ha produst undar teat
and apaaifiad i the ralavant appendix,

7 MEASUREMENT OF
SOUND PRESSURE
LEVELS

7.1 Location of Microphone

Tha migrophons aball be poaiticned, in lwrn, at the
lecations apacified i the appropriate appendlx. The
migraphans shall be positionad so that it points st the
coniral arsa of the product, The microphons must ba mt
tmast 1 m from any reflecting objeots.

The microphone should, proferably, Be fitted with an
oxtonsion oable o at loaal a gooan-neck onlo he
portable sound lavel metar of othaf analysor. A trigod
mounting of the microphona ia preferabla, The paraon
rending the sound lsvel matar, ar athar analyser, shall ba
positionad 1o he rear of the misfaphana and aa far back

3



fram it as praclicable, althaiwise hi may Interare with
tha msasuramant of he nolsa rom (hie product under
tont,

7.2 Period of Observation

Sound prasdure lpval maasuramaenta shall only be taken
whih tha predudt s oparming undaer steady conditions.
An analyaia ayatem which maata the mouiremants of
Saction 51,3 ahall ba used with tha ‘8" of "Slow' malar
sotting, For sach of the active requancy bands, centia
froquencios 83 to D000 Hz, and for the broad-band dBA-
wolghtod lovel, the period of cbesrvation ahall pa not
lnss than 10 seconds,

7.3 ldentification of Discrete Tone
Noise Components

If discrete tones are detectable by sar halr prasanca
ghall be reported,

Th contribution of a disciete one will Be autematically
includad in the measured oclave band levala, But it may
not be apparent as & paak i the recerded data,

7.4 Background Noise Levels

With this produnt undar lesl Inopoerative, Bul with &ll
auxiliary squipment operating, measuramants of the
background sound pressure levals ahsll ba wmken
immiaciataly bafors and iImmadiately aler ahoh sot of
M ABLITETISrE,

If tha sound prasaune laval measured in any oclive band
with the product eparaling (s not mane than 8 4B graater
thinn the Background noise i sound praasuns leval
madguremant i hal etave Band & invalid,
Mavarthaloas, If threa or leas cctave bands am affected
nind thade are ol least 8 9B Balow the highast actava
band laval for e product aparating than the results may
b reporiad for the preduct and the amblont nolse
contarminalod aetave band lovels identified,

Note 1: Attantion should ba pald to any nolse saurces of
an intarmittent nature which may ba prasant during thae
tonting of the eource but not during tho assassmant of
the background nodes. For oxampla, carn moving past
thi room, doors banging, o wsphona ringing,
Intermilttently operated plant machinary ato.

Note 20 For corlaln devicas such as alf ierminal devicad,
nir control devices and induction unite, background
nolaa fram tha air supply tan may be checked by the
following procedurs, An allanunler lelnn al least & df
attanuation in all frequensy Bands of interost shall be
inseried upstroam of the lerminal device, |If tha change
inn lvvesl 18 loses than 1 dB this duciborne nolse |s
sufficiently low to pormit testing of the device according
ta this cods. Th attenuator should remain in poaition for
this inste on the product. Full detals of tha (oat
prooedurs are given for each product classification n the
appandicos.

8 CALCULATION OF
PRODUCT SOUND
PRESSURE LEVEL

8.1 Average Measured Sound

Pressure Level

For @ach ootave frequency band an averags sound
prossure loval L, dB ro 20 107* Pa shall be calculmniod
from this farmla:

L, =10 Log,,

1 N Ly
Nr:j_-| *M”W[m] ]

whiara M (& tho numbar of miorophone posltions st
ootave band frequanay £, and L, is tho octave band
sound pressurs laval gt the ~th measuning position.

This avarage aound presaura laval il called ‘the real
fanim Aound preasund Bvel of ihe product’, and 18 16 Do
ealeulatad for aach of the oetavi bands apaciliad in
Baction 51,2,

8.2 Average Measured A-welghted
Sound Pressure Level
Thi broad-Band dBA-walghled sound preasura loval fot

aaeh maasurarment paaition shall be averaged using the
feaririali;

L, dilA = 10 Log,,

N L, dBA
LEF-T Inmm[ W “

whare N Is the numbar of microphona positions, and L.
dlliA, (s this brond-band dBA-waelghiod level obialined for
thi i-th moaBuramant posltion,

L, diA, (s the real room ovarall Aswalghtad sound
prassurd vl of the praduct’,

8.3 Directivity

Whion a reading of the sound prossurs leval in a
particular octave band differs from the average aound
praasura laval in any ootave band by 3 dB of mofa then
the product shall be reporad as having directional
ohBFRCIBTIANGS,



9 INFORMATION TO
BE RECORDED

Tha following information, whan applicalia, shall be
complled and recordsd for all moasursmants madas
aooarding 1o (his ooda,

9.1 Product Under Test

a  The name of the manufaciurer of the preduct, (t's

dasoription and s acceasarien including the
dimanaiong.

b The aperating conditions, for example pressura,
flawrals, spood sotling, supply vollage and
frequaency, thermal loading paramaetars, mechanileal
Battings sta,

9.2 Real Room Environment

& A description of the test environmant including
dirmansians, description of the physloal treatmanta
an the walls, floor and oalling and indicating any
cLrtaining,

b Location of the product in tha 1648t fsom,

£ A description af the maunting or support installation

af the product including detalls of ancillary
ejulpment uadad,

d  Air lemparature, and tha differential pressune,
Batwaoen the outside and the inslds of tha room,

@ Datalls of the slectrical supply Ingluding the
measured voltage and tha nominal fraquancy,

9.3 Instrumentation

A doacription of aquipment used to mansure tha sound
pradiure lovels and to determine the asrodynamic duty
of the product during the acoustio test including types,
aarial numbers, manufacturers, method and date of sl
ealiratian,

9.4 Acoustic Data

a  The measured sound prossure lovels in each oolave
frequancy Band 83 o 000 Hz, also the broad-band
dBA-weighted sound presaure lovel, at oach
minsufemant poition with the product undar 68t
oparaling,

b Tho measursd background sound presaurs levals in
oach octave frequancy band over thi rangas
G3-8000 Hz and the broad-band dBA-waighted
sound pressurs ol with (he product under test
inoparativa, but with all foeceasary auxlliary
aquipmant oparating.

¢ Thae ‘feal ieom sound prossurs jovael of tho produat’
in gach actave band over the ranges 83-B000 Hz,
acgording to the averaging procedure of Seclion 8.1,
andd thi Broad-band dBA-walghted sound prassura
vl according to Seotion 8.2,

d Tha daie Gnd tima whin the Maasuramants waro
parformad.

o Fomarks on the directivity of the noise from the
product and the subjective imprassion of the nolse
g audibla discrete tones, low frequency rumblas,
ihrabie, whistios, whines, hisses, rattles; fluctuation In
piteh ar amplituds,

10 INFORMATION TO
BE REPORTED

i Tha rapart shall state that the real room sound
privanurs loval of the produdt has been determinad |
accordancs with the spacifioations of thia eoda.

b Tha report ahill Slake tha real ioem’ ectave band
#ound praasura lavals in declbela ralativa to
20 X 107" Pa and tha oparating duly to which thay
corfeapand, ovar tha nofmal range of product
oparaling dutlaa, Any contaminated lavels as
delermined in accordance with 7.4 shall ba
Iedirinifid,

& Tha roport shall stato tha real room ovarall dBds
watlghted sound prossure levals n decibals relalive
to 20 X 107* Pa and tho opsrating duty o which thay
carreepond over the normal ranga of product
aparaling dutles,

d The report shall atate the digtlance from tha product

:llh"i:l'lhh the sound prasturs Measuremants ware
mkan.

o Tha raport shall state whather the product has
diractional nolse characteristics.

f Tha raport shall state the subjective Impreasion of
thas product nolses,

g Theo report shall state any spacial features.

Tha information 1o ba prasantad on any one product (s
dpendant on the product type. Asference should be
mada to the appropriate appandix for further guldance,



APPENDIX A

DOMESTIC POWERED
ACOUSTIC
VENTILATORS

A1 SCOPE

This sacton (8 concarmad with the mMetauramant of
noige produced by casad fan-powared ventilater unila,
with ar without haater unila and supplying sither fraah,
lemphrad or ecireulated air inta the ream spaces,
Frendalan 6 alao made for units which are fitted to
axiract air only from the room. Note that this excludes
thir sound reduction performance of tha unit isell, which
is coverad by Stalutory Instrument 1973 Mo 1383,

A.2 INSTALLATION AND
OPERATION

A. 2.1 Mounting Procedure

The unlt under teat ahall be mounted on & 12,5 mm thick
plywood panal on fimbar siudding. Thae varicsl aluds
ahall bé at not mons than 800 mim centrad with hafzontal
orosg bracing Detwaen siuds ol maximum 800 mm
cantres to enaure adequate atiffneas of the plywood
panel. The mounting haight ahall be one metie from tha
flood o the cantra of the aif discharge grlle, Some units
dagignad for exiracting ale frequantly hive U axifac]
gifllle mounted horizontally in the bass of the unit, in
such cases the mounting halght of ano inetie ahall ba to
this refaranta plandg,

A.2.2 Alr Balance

An mdditional attenuated, balancing airway shall bz
provided Into (ho est room, but not in the surlace in
which the product ia mountad. The attenuated airsay
muat have al lsast & dB of stailo insartion loas in aach of
thi ooiave bEnds from 125-8000 Hz.

An allenuater |8 smplaysd 1o ensura [Bat e balangd
alrway I, Indoed, sufficlantly quist for aach of the tosts
oarrisd out. It must ba astablishsd that on insartion of
this attenuatar tha measured nolas level for any tost
operating condition doss not decronss by groatar than

1 dB in each of the octave bands undar invoatigation.
Thix tests will be carred out with the balancing airway
nttenuator in place (o enaure that the entry/outiel of alr s
aulficiently anenuntad for the ierance rmeouirad of this
taal leehnigue.

During the test the avaragse valooity through this
balanoing alrway, taken ovar the whola tace area, shall
ol axoead 2 mia,

A.2.3 Operation During Tests

Thie fans usad in such units are gonorally powerad by
amall ahaded-pole motors whose spend olen varios
aonaldarably with &ven minor varntions In maing
viltage, tharafors this maina vollage should Ba
misasurad,

It is sasontial 1o Siar &nd run the unit for & minimm

WArm-up pariod of 30 minutos unti I-’I!ldr-llltl TUIRMING
conditions ara reachad prior to commancing tha testa.

A.2.4 Genaral

Any accessories which are normally part of the standard
Emhwﬂi aa grillos and anti-backdraught shutiers shall
i fittad,

If tha product s nermally aupplied with a speed contral,
than thia shall bi fitted and, 0 canae of & slepped speod
Control, noilss maaguramanta earied oul al sach of the
contiol aattings and recordad saparataly, 1 an infinitely
variable apead control is uaually supplied nolee
mpaauramanta ahall be made at full-speed and at threa-
gunrtar and hall of the maximum spesd, and the data
racorded saparataly,

Whare a raveraing facility s nermally providid, then
nolas maaauremanta ahall ba mada with tha Tan
oparating in both th aupply and the exhaus) modes,
nnd tha dita recordad aaparalaly,

A.3 NOISE MEASUREMENT

A.3.1 Location of Measurement positions

S miorophons poaltions ahall be used A ana metr
distanca from e autlal=mle ?Innn. Thraa pasitions shall
b it 45° Intervala in the harizontal plane the centre
podltion Belng directly in front of tha vartical centra ling
af (i unit &nd thida poailions al 458° inlarvala in the
plang 45° above 1ha horlizanal, as in Fig, A1,

A3z Elmurumlntl of Sound Pressure
aval

Sound preasura lovala in each of he sglave bands ovar
tha rlnqn B83-8000 Hz ahall be recordad al sach
menduring positian,

A.3.3 A-weighted Broad-band Sound
Pressure level

The A-welghted broad-band sound preasure level dBA,
shall b recorded at sach measuring position.
A.3.4 Background Noise Levels

Background levals in sach octave band ol each
manauting pealtion shall be recorded befors and aftor
fify laal sares o demonetrale that oxtranecus nolsos
have baan excludad from the measuremaents and that
this necaasary 6 dil ssparation has baon nohiaved.

A.4 INFORMATION TO BE
PRESENTED

This st ingliida:

a) Size and model number of thie teal unil.

b Datails of mauning arangemant,

o} Mode of oparation = intake, axire! or recirculatary,

d} Datlalls of slectrical supply - measurad voltage and
nciminal frequanay.

o) Whal accossarien wore fited (speed control, grilles,
lauvris, deflectors, backdraught shutiers eic),

il Tha llﬂingil} il whileh tha unit was testad and tha
corfeapanding eclave band sound pressure levils
over the rangs 83-B000 Hz, also the A-woighted
bl'mlitlk;bnnd sound prassure lovel al sach moasuring
paakition,

) Background sound prassure lovels In each octave
binel avar the range 63-B000 Hz,



h} Tha real-room sound praaaure level of the product
for sach soiiing tested ahail be darivad for aach
octave band, over the ranga 83-B000 Mz according

1o tha avaraging procadurs of Section 8.1 of the main
document.

Figure A1 Microphone positions

i Tha avarall A-welghted sound prossura lovel of the
product for sach selting tested shall be darivad
according o the averaging procedurs of Section 8.2
of tha maln dooument.

m _

im

Elevation
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3 Positions at 48" above horizontal,

3 Pasitions at 48" on line horizontal
te contie ling af autlet

APPENDIX B

POWERED
WALL-MOUNTED
VENTILATORS

B.1 SCOPE

This saction |a conoarmnad with the maaauramant of
nolas produced by caged Tan-powersd ventilngs unils
nofmally wall-mounted and supplying alther fraah,
tamparad of racifculilad alf inlg the Foom apaca,

Provigion la algo made for unita which are fitted to
axiract aif only fram th roam,

B.2 INSTALLATION AND
OPERATION

B.2.1 Mounting Procedure

Thia unit undlar test shall be mountad on a 12,5 mm thick
plywaod panal on timbar studding. The vertioal siuds
shall by ait not mars than G600 mm canires with horizontal

Orosa bracing betwoan aluds al maximum B00 mm
contros to ensure adequnte atiffness of the plywood
panal. The mounting height ahall be one matre frem the
floor o tha canin a? thir air discharge grille, Some uniia
deaignod for axtfacting alr fraquantly have the axtract
grille mounted horizantally in the base of the unit, In
auch casad the mounting height of one metre shall be to
thia refarencs plang,

B.2.2 Air Balance

An ndditional atienunated, balancing alrway ahall be
provided into the lasl foom, Bul ol in the aurdacs in
which tha produet s mounted, The atlenuated airway
mual hiave &l least § dB of atatlc ineertion loss in sach of
thir aetave Banda fram 128-0000 Hz,

An attenuator |8 employed (o anaure that he balance
nirwny |8, Indead, sulficiontly guinl fer aach of the teats
carrled oul. It must be aatablished hat on insertien of
thia atlenualor the measured nalss level for any tosl
opafaling candition doos not docreass by groatar than

1 dB i aach aof tha cctave bands undar invastigation.
Truir toata will e carred out with the balanalng alrway
altenuater in place to ensurs that the entry/outiot of alr is
sufliciently atienuated for the tolerance reguired of this
tost lschnique,



During the taat the avarage valecily through this
balancing airway, lnken over the whola face area, shall
fiol axcaad 2 M/,

B.2.3 Operation During Testa

Thix fans usad | BUCh LNIME AfG gonarally powarad by
amall shaded-pole motors whose spead alten viarkea
conaldarably with evan minor variations |n maine
wollage, tharalora this maing voltage should be
AR,

It Is essentinl to start and run the unit faf & minimum

wirm-up pariod of 30 minutes untl sleady-atate running
conditions mre reachad prior 1o ¢¢mmun¢i';g thi tista,

B.2.4 General

Any accossorios whioh are normally part of tha standard
unit such as grilles and antl-backdraught ahuttars shall
b flitad.

If thiy praduct is narmally supplied with & speed contral,
thern this shall be fitted and, in case of a steppad spaoad
control, nolss moasursmanis oarned oul ot each of the
control sattings and recorded saparately. If an infinitely
viirlable spasd oontrol 8 usually suppliad nolas
maasuramantis shall b mads al full-speed and &l thidoes
quartar and Rall of the MAaxXIMUm apaad, And 1h data
recorded ssparately. Whate a raveraing facility is
normally provided, then nolas maasunemants shall be
miada with tha fan oparating in both the aupply and tha
mxhauat modes, and the data recorded separatily,

Figura B1 Micraphone positions

B.3 NOISE MEASUREMENT
B.3.1 Locatlon of Measuremant Positions

Six microphona poaltiong ahall ba ussd al ona matre
distance from the outlet alr plang. Thrae positions ahall
b ot 45° intervala in the honzontal plana and thia

afitions al 45" intervala in tha plane above the
izontal, as in Fig. B,

B.3.2 Measurements of Sound Pressure
Laval

Sound preasure livels in aach of the gclave bands avar
tha rhﬂqt B3-H000 He ahall bo recordad at sach
i RaLnng poaltian,

B.3.3 A-weighted Brond-band Sound
Preasure Level

Thi A-waighted broad-band saund prassure level dia,
shall e recorded At sach measuring positian,

B.3.4 Background Nolse Levels

Background lovels in aach octave band ai each
maauring poaltion ahall be recorded bafom and aftar
Ny el aefled 1o demonairala thal aXfansous nolaea
hilv baan axcluded from the Measuramants and that
thar necessary 8 dB separation haa bean achioved.
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B.4 INFORMATION TO BE

PRESENTED

This must neiide:

aj
b)
€)
d)

Size and modal numbar of the test unit.

Datalls of mounting arrangaemant,

Mode of operation-intake, extract of recirculmary,
Datalls of slectrical supply - measurad voltage and

a)

h)

ovar the ranga 63-B000 Hz, also the A-waightad
broad-band sound pressurs leval at each imiaduring
poRithan,

Background aound pressure lovels in sach octave
Band ovir the range 63-8000 Hz.

The real-room sound pressurs leval of the product
for each satling testad ahall be derived for sach
oclave band, ovar the range 63-B000 Hz. according
1o tha avaraging procedures of Section 8.1 of tha

nominal fraquancy.

@) Whal accessaries wore fitted (spesd contral, grilles,
lauvres, deflectors, backdraught shutters sto).

fi  Tha aatting(g) ot which the unil was teatad and the
coffeaponding oclive band acund preasurs lavels

main documant,

i} Tho ovarall A-walghted sound proasure level of the
product for each satling tested shaill be derived

nccarding o the averaging procedure of Section 8.2
of tha main decument,

APPENDIX C

BATHROOM AND
TOILET EXTRACT

UNITS

C.1 SCOPE

Thia asction s concarnad with the maasuramant of
i produced by cased fan powersd extract vontilators
designad primarily for the machanical vantilation of
internal reams, bathreams and tollets, Provision s made
for both aurface mounted and flush mounted
arrangaments and aimulating & wall or calling,

C.2 INSTALLATION AND

OPERATION
C.2.1 Meunting Arrangement

£.2.1.1 Wall Maunting

Thar unit under test & to be mountad at hali-hslght and
.8 m ta loft ar right fram centre on & 12.5 mm thick
plywaod panel on imbar studding as in Fig. 1. The

Figura C1 Unit mounting position

i
|
W

1

|
1

Elevation of wall mounting position

winrligal atuda ahall be at nat more than 600 mm centroa
with harizantal cross bracing between studs at maximum
D00 mm cantres 1o snsure adequats stifinoss of tha
ywiid pansl,

Than unit should be figed according o the manufaciurer's
Inatfuction, ualng the isolating gaskel if provided,

24,2 Calling Mounting

This unlt undoer tost (s to be mountad 0.5 m from the
cantra of the celling along & dingonal as in Fig. C.1. The
oalling (& 1o ba similady conatrucied 1o that described o
tha wall mounting In Sectien C.2.1.1,

Th unit should b fixed strictly accarding to the
manufasturer' s instructions, using tha (salating gasket if
provided,

C.2.2 Air Balance

An additional attenuated, balancing alrway shall ba
provided into the el ream, bul nal in the surface in
which the produst i3 mounted, The attenuated alrway
must have at least § di of static insertion (oss in each ol
this octave bands from 128-0000 ke,

An attanustor I8 employsd o ensurg thst the balanos
airway ia, iIndead, aufficlently qulet for aach of the teats
carflad aut, It mual ba aatabliahad that on inaartion of
this atlenualor the maasured noise level for any teat
opataling condition does not decreass by greator than
1 dft in each of the octave bands under investigation,
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Plan of eelling mounted unit



This tesis will be carrisd oul with this balancing alrway
aitanuator In place to ensurs that the entry/outiet of ar s
aufficiently attanuniad for the iolarancs requirad of this
{asl teohnlgus.

Buring the toal the sverage velasity threugh this
balancing alrway, taken aver the whale Tace area, ahall
not excoad 2 m/s,

C.2.3 Operation During Tests

The fana used i aueh unita are gonerally powered by
small shaded poie molors whoss spaed often varles
consldarably with even minor varations in malna vallage
therafore this maing voltage shauld be mpasurid,

It i dassntial 10 atart and run e unl for & minimuam
wiairm=up porod of 30 minutes until stendy=alate funiling
conditieng are rachad prlor 1o commanging tha teats,

C.2.4 General

Any nooasaaorias whioh ars normally part of the standard
uiil auch aa grilles, anti-backdraught shutters shall b
fitlecl. Soma unita may hove o two spasd aslection
fagility and tha aound leval measuremanta ahall then ba
Lakan al both apeeda and recorded aaparaialy,

C.3 NOISE MEASUREMENT
C.3.1 Location of Measurement Positions

G344 Wall-mounisd unlt

Min@s measuramant poaltions ans 1o bo ussd 6t 1 m
distanca from tha front fTaca of tha unit. Thras posilons
fifd 10 b ol 45° intervala 0 the horzontal plane, throo

Figure C2 Miorophone positions

®

o

posltions at 45° intervals in the plane abova (ha
harlzantal and threa poaltions at 457 in the plane below
tha horizontal see Fig, ©.2,

£.3.1.2 Celling-mountad uniis

Mina microphona positiona ara 1o ba used al 1 m
distanca from tha front face of the unit. Thies positions
frd 15 ba al 458" inarvala In tha varlleal plans down froim
i unit aueh that tha eantial poaitien I8 dirctly balow
tha frant face, Thiea poaltiona am 1o Bo n a plans at 458°
ratatid up fram this vertical plane in a clockwise
direction in corresponding rotated locations, Thrae
posltions arm o ba in a plane at 48° rotated wp from this
vartionl plana in an anti-clookwlse dirsctlon - Fig, .2,

€.3.2 Measuramants of Sound Pressure
Level
Sound prassurs lovals In the ootave bands over this

range B3-8000 Hz ahall ba recorded at sach measuring
oo,

C.3.3 A-welghted Broad-band Sound
Prassure Level

Thir A=walghted aound praasure level dBA, ahall bo
racorded al ench maaauring position,

C.3.4 Background Nolse Levels

Background levala in each ootave band at sach
maagufing poaition shall be recorded Before and aftar
nry lesl soried o demonatrate that extraneous nolses
have Dean axcluded from the mossuremante and that
tha neceasary 8 dB aeparation has boan achlevad.

Tim

Wall Mounted Unit
A Poritions at 46° above horizontal

3 Positions on plane horizontal
to cantra of unit

3 Positions at 45" balow horizantal
Calling Mounted Unit

3 Positions at 45" laft of vertical
4 Positions right of vertical

3 Positions at 46° on tho vertical plana



C.4 INFORMATION TO BE
PRESENTED

Thin must includa:
ay Typae, nize and modal numbar of tha et unit,

by Daotalls of mounting arangamaent (surface or flush
mouniad, wall- or calling-mounisd).

g} Detlais of slecirical supply, vollage and frequancy,

d) Whal accasaorien wara fitted (grilles, anti-
Bickdraught ahutiers ele, ),

@) Tha satting(a) at which the unit was tested and, af
#nch menauring poaition, the corfeaponding octave
Band sound proasure levela over the range 83-8000
Hz and tha A=waightad broad-band sound praégaurs
lavinl,

) Background sound proaaura [evals in aach aetave
band over the range 83-8000 Hz,

g} Tha real-ream sound prossurs lovel of tha product
for aach setting tested shall ba dervad for aack
etave band over the range 83-8000 Hz, according
o the averaging procedure of Sectlon 8,1 of tha main
documaent,

By The overall A-walghted sound prosai lavel of tha
product for aach satting wated ahall ba derlved

aocording 1o the averagin uri of Saction 8.2
of tha main umummﬁ i

APPENDIX D

DUCTED FLOWRATE
CONTROL DEVICES

D1 SCOPE

This saction is concarnad with the measuremant of
nolsa generaled by ducted flowrate control devioes used
In & supply or exiract mode, Typleally this s intended to
oovar, dampars, conatant fiowrate singlo or dual duot
daviced, varlabla flowrate aingle or dual duct dovicos.

Figura D1a Supply Air Device Assembly
Airﬂﬁw

Some unlis may also incorporata or have rehent colls
and/or spcondary silsncara. Thaso lBME can GlEo
influance nolae genaration and ahould Be ncluded in e
teat programma, Howaver [t ia nal necassary 1o provide
elaotrioal power oF waler fof colla as i ia physical
prosenca in the alf atieam which |8 impoartant,

Procedures are given to avaluate,

For aupply alr application (4ee Fig, D1a)
Downalream (iow prasaura side) duct autlol noiss
Canlng radiated nolse,

Upatidam duct braakoul Rolas,

For axtract air application (asa Fig. Dib)

Upatraam {low prasaurs alda) ductsd inlet nolsa,
Caaing radiated noisa,
Crownatream duot brankoul nolso.

\

High Pressure Side (+) /
- D

Upstraam

Low Prossura Sida

. Downatraam
Outlet

NN
N

Braakout

Cnu[ng Radiation

Figure D1b Extract Air Davice Assembly
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T Inlet
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Braakout

Casing Radiation



D.2 INSTALLATION

D.21 Eupplyfl!irlﬂl device low pressure
outlet/inlet nolse leval

Equipmant is normally localed above thi ceiling, undar
tha floor, of in another space adjacent 1o the room baing
sarvad. For the purpose of this st the aguipmant
including any ascondary sllencors and/or colls shall ba
inatalled outside tha sl reom and connected (o the sl
roam By an unlined duct 1 metre long of the same shape
and ¢roas sectional area as the equipment outlet/inlet
cennoction, The duct shall terminata flush with any
surface and away from any possible room symmairy 6s
shaown in Fig, 0.2,

X

1.0 min

o Tk

Figure D2 Mounting position for device installed outside room boundary
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D.2.2 Supply/extract device casing radiated

nolsa level
Far the purposs of this test the equipment including any
seoondary sdlencar and/or colls shall be mountad n the
taat room with sultnbly IBDLII“EMIF inaulated (eat ducta,
For clarifloation of sultable Insulation, sea aaciion D.2.8,

The asssmbly ahall ba inatalled within tha alze lmie as
shown in Fig. D.3,

Agoustlc Agouatic
lagging lagging

V.

e — ——

e — . o -
— & . : Daovica 2

Suitable Acoustic
Inaulaticon

A=p

Figure D3 Mounting position for device to determine casing radiated nolse



D.2.3 Supply/extract high pressure duct D.2.4 Dual duet supply devices

breakout noise level i the case of this type of device bath hot and cold
Tast roem configuration shall ba as in 0.2.2 excapl supply dugte should be conneciod to tha alr supply. The
ingulation shall be omitted from tha duet whike nelss Blanding valve should be cycled a numbaer of tmes and
braakaut is to be measured. Additionally auitabia than closed on slithor the hot or cold duat for thi (eat
acoustic insulation ahall be added 1o the assembly 1o programma,

oontrol casing breakoul nolas. For elanfication of

Bultable insulation aee aection D,.2.8, See Fig, D4 for
lmyout detnils.

Acoustio
lagging
4.

e 7 ZF

e ]

e e s v v 2 o 2

- i  Davica

Suitable Acoustic
insulatlon

A-A

Figura D4 Mounting position for device to determina high pressure side duct breakout nolse




D.2.5 Air supply noise check silencer

Tha neige chack sllencar Is emplayed to anaure that tha
quiat air supply Is, indead, sufficlently quiat for sach of
thi tests carfad out. It must ba eatablishad that on
ramoval of this sllancor the moaaured nolas lovel Tar any
oparating condition/test configuration doas not Incraasae
by greater than 1 dB In each octave band undar
inveatigation. The taat ahall ba carded out with the nolse
chack attenuator in place 1o endaura that the air supply (s
auffichantly sllenced for the tolerance required of this test
tachnlgua,

D.2.6 Suitable acoustic Insulation

Tha function of this Is similar t© that of the nelas check
sllancer, namaely to ansure that nolse radiating fram the
insulated areas s not coniributing o sources of rdinted
nalsa being measured. Lagging ahould be progroasivaly
appliad to areas requining reatmant until the measurad
nolss level reduction in each ocliva band under
'ﬂ"-"ll'ﬂ‘ll“ﬂ'ﬂ for any oparaling conditian is 1 dB or loss,
For guidance it s suggoeatod hal the Inﬂﬂdnﬁ material (s
added In layers which arm at least § kg/m® surface
dangity, care bolng laken to ensurs continulty and
adequils adealing ardund thi sbjact to ba insulated thus
anauring maximurm noles reductian |s achisvad. Tha
toats ahall then bae carrded out with this final standard

g fitleed o ersure that only the relevant braakoul

6 loval s baing moasurad.

Figure D& Microphone positions for outlet/inlet noise
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D.3 OPERATION

Tents shall be oarried out on the aasembiles al & serlon

of prasaure dropa acrond the device and a range of alr
vollima flowrales (o eslabliah the varation of nolse leval
with both paramatorns,

AB o minimum, infermatian ahall be aslablishad for the
following:

Magimum Alr Flow at Maximum Pressure Drop
faximum Alr Flow at Minimum Preasure Direap
Minimuim Alr Flow al Maximum Predsure Drop
Minimum Alr Flow at Minimum Presiura Drop

D.4 NOISE MEASUREMENT

D.4.1 Location of measurement positions

D.4.1.1 Supply/estract dovice low pressure outlat/Inlet
nolee lovel

Faur microphone positions shall be used at 1m radiua

fram tha air outlet/Inlet plane. Two positions ahall ba in a

harlzantal plane spaced at 457 to laft and right of the

contraling, A further two positions shall ba at tha aama

location but In a plana at 45" 1o honzontal, seae Fig, D4,

End Elavation

2 Positions at 45° laft & right
an the harizontal centre line

2 Positions at 45° laft & right
45" balow the horlzontal cantre line






APPENDIX E

AIR TERMINAL
DEVICES

E.1 SCOPE

This soction i concarnad with the maasuremant of
nolse produced by Alr Terminal Davices connectad to alr
duct sysiema or unitary equipmaent.

Figure E1 Diffuser connactions

E.2 INSTALLATION AND
OPERATION

E.2.1 Inatallation

The Alr Terminal Davice ahall be Ingtalied in accordance
with good ;fﬂﬁllﬂﬂ and with duct connactions typloally as

shiown in
5.1-5.3 raspactivaly of the HEVAC Air Diffusion Guide

igs. E1-E3. These figures correspond to Figs,

(2/02/82), A Guida 1o Good Praclice. It s tecommandad

that the tester obtain a copy of this guide and use it to

assist him in the application of tha o to e tested in

this saction,

BRANGH CONNECTION END CONNECTION
|
WV e e ¥n r Vil e—— fn
TPu
J , Ve *? —-
l'ﬂ ﬂﬁ ‘n e H"
— i,
(Al S S
; End connactionn for othar configuraticne are an branch
! carnaG ians with [dantkal pressuns imlo rmerrlonions,
Vil e— : MBI Langih of atralght duct Dobwaen 30° 1% d. bond and
¢ I %:.- 310 diffusar depande on prossurs ko for branch cannactions,
i W
an Ly i)
PEEEEEE—— —
i) : gl

CONMECTION FOR USE WHERE HEIGHT 15 REGTRICTED

Singla flap samiplar g

+ edgualining grid
L : ! T o4
same (RN S VP
Br— J'— i
FLERIBLE
o CONNECTION
AlF BIFRIgR B :‘ Il'l "
e T .”‘““'“U K
i ———
HOTE:
¥ = Avarage valooiiy inneok,
@ = Mook dia 002 clecular diffusss of saubvalin dia, Tos
ract. diffusors,

Yu = Averaga ducl velacity balora iake-off.
TPy = Total pressure in duet before tike-off,

WPy = Valogity prafsuse In dudt bifore takeofl,
TP =VP+5P

Abr mtrakghtonsm should heve vana depth ot leaei twice the
Wang apading

s

—T

Acoimnin lning If ridgiind

'u'u—-——.-. E

Pis

Al AR P ae

e

v & d.Bmis
¥n £ 28 minor 88% Vo WHICHEVER I5 LEGS
B 4 ¥non

f

D intarnal

7




Figure E2 Grille connactions
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Figure E3 Linear grille/diffuser connection

BTRAIGHT BOXDS
ﬁ
BiM por
W
Fim Wi . . . , .
iA) (i) i)

1. Wiih tew axcaptlons, connactinng for alibve ahould be deslgnad as plunum header boxea (&),

BN e

TP of alv vermilnal divice plus 15%,

Cross sactional napact ratlo of haader boxes shoild Aol axeesd 4 | 1,
Avarags valoolly n sonnedion (Vo) ahould not oxcend 4.5 m/ae (I & C)

Crosn snctlonal araa of bax should be such that TB/VP, ln « 1 at ench sida of the connsotian, TP, ahould b

8. I tho alr would Impinga direoily an e alr 1eiminal device [(C) o perlorated plate of B0% FA, should b ugad

F I the ok ssgeeds 2m in langth muliiple connegions can b8 usad bul 81 Aol greatar than 2m distince.

TAPEAED NOXES

Taparad Boxes malnialn velocity prassurs and ksap tha TPVP, ratio onatan,

Thik alr atraam 8 nol parpandioulad 10 1ha alf Wrminal device ond o spreading pattern el (D & §)

=
R

i

-

All ancillary eguipment necessary in the normal usa of
the davice shall be fitted, This may include such things
aa slul dugts, plenum boxes, control dampara, alr flow
alrpightaner alg,

Fig. E4 shiws tha requirgmants ar the Iooation of ihs Alr
Terminal Davice within the test room, and thosse
raquirameants are shown for the various intended
npplicationa which thia group of devices may hava.

E.2.2 Air Balance

An additional attenuated, balancing alrway shall ba
pravided into the test room, but nat In the surfaca in
which the product I8 mounted. The attenuated airway
must have al least B dB of statio insartion loas in each of
this cotave bands from 125-8000 Hz.

An attenuator is employed to enaure that the balance
alrway ia, Indeod, aulficlntly quiel for each of the leala
cnrried out. It muat Bo aatablighad that on inaertian of
this attenunior the measured nolse laval lar any teat
oparaling condition dees nol decreass by graatar than

1 dB in ench of the sctave bands undar investigation,
Tha toata shall bo carrled out with the balancing alrway
Allanuater in plage 1© ansurd thal the entry/outiet of air s
sufficlently attenuated for the tolorance requirad of this
toat Wwehniqua,

Diuring the teat the average W|¢¢wmuﬂh this
balancing airway, laken aver the w face area, shall
nol axcead 2 m/s,




E.2.3 Oparation During Tests

Prigr o the inslallation of the Alr Terminal Device,
prisliminary fests should bis oarried out as If the devics
ware already fitted in its chosan test posltion In order 1o
estabiish the nolss levels prasent In the (eat room from
thiy provisioning system (which ayatem inoludes this alrs
balance arrangemanta) with the air flow(a) requined, In
goma installations a allancar may be necadaary,

Toote shall be onrriod out on the Inatalled devics &l &
parlas of air voluma flow rates according 1o tha type of
davice undar taat.

Supply Alr Terminal Devicas with adjustabla bladas shall
b tasied with the biades sst ot the requimed dellaotion.
Alr Terminal Davices with control dampars shall ba
fesiod at o range of dampor settings (o cover practical
applications.

Figura E4 Permissible mounting positions
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E.2.4 Nolse Check Attenuator

Tha nolas eheck attenuatar s employad 16 anaun thal
the quiat aif supply i, iIndesd, sufficiantly quiet for each
of the teats carrled oul and |t rmusl b astablished that
on ramoval of this altenualor tho moeasured noles lovel
for any aparating condition dees not increases by greater
than 1 dil in aach of tha octave bands under
invisatigation, Tha tenis will be carrled out with this nolss
check attenuator in place to ansura that the air lupplf s
sufficiently attenuated for the Wisrance required of this
foet technigque.

E.3 NOISE MEASUREMENT
E.3.1 Location of Measuremant Positions

Reocommanded looations for aach air terminal Ioeation
are given In Flg. E.4 while the microphona positiong aré
io be aa given in Table E1. Sea other appandices for
typlaal arrangemanis.
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Table E1 Location and number of microphene positions

ATD POBITIOMNS MICRDPHONE POSITIONS
Mo Rasgription Fadiua Mumbar of Location st ona pliah
i irviniaii Flg
| logations
1| & Diffusar — finite flish i B 1 baneath 4 @ 48°
b Ditfusor — linwar flush 1 353 pitches 1 banaath 2 @ 45°
2 | Diffuser finite in space 1 8 1 hangath 4 @ 48"
3 | Diftuser Unaar earnar aalling fwall | 1% 1 & 3 pliohss 1@ 45"
4 | a Sill griila finite 1 i i@ 80" 3@ 46" vort
b 8ill grilla linvar 1 Z 1 A pitghes 1@ 80" 10 46" 10 vert
& | Floor grille linear aontre 1 3 % 3 pitehas 1 above 2 @ 48°
G | Floor grille linaar eormer floor/wall| 1% 1 % A pitahas 1 @45
7 | Grille finite cornar floor/wall 1% 3 3@ 48°
8 | Grille finite wall 1 5 1 benaath 4 @ 45"
9 | Grilla lingar wall cornar wall/salling) 1% 1 % 3 pitchas 1@ a8
E.3.2 Measurements of Sound Pressure E.4 INFORMATION TO BE
Level PRESENTED

Sound pressure levals in ench ootave band over tha
range 63 - BOD0HzZ, alao the A-walghted broad-band
sound pressura lavel dBA, shall boe recorded at aach
maasuring position. In ordar 1o satablish accaplabla

background noiso lovels the following procedure ahould

by pdopted:
a} Fit air wweeminal dovics,
b) Set up the minimum aif flow proposed for aating,

&) Measure nolse lovel in sach octave band ai each
maasuring position,

d) Femove aif terminal daviee and it anciliary
BEUIpment,

@) Hesot alr flow to minimum valus salectad.
fi  Femeadus nalss el

Hemoval of the alr iormingl devios ahould resull in &
nolas levil reduction of ol least S4B n sach oElava
band. Nevarthalsas, if three o B8 cotava bEnda Gra
affected and theass ame al least 8dB bolow the Bighaat
oclave band loval for the wiminal, then tha results may

be raporiad and the amblent nolse contaminated octave

Bane levela icantifid,

If the above oriterin cannot ba met then inveatigate
maans of reducing tha background noise,

Thaaa shall Include:

a)
b)

€)
d)

8

a)

h)

Sira and modal numbar of the wunit leaied,

Dataile of mounting arrangamant and the units
posltion in tha room,

Mede of oparation - aupply, @Xtract of recireulatony.

Dotolle of slootrioal supply used far the unit on feet -
manaurad volinge and nominal frequancy.

Datalls of anclilarion fitted (alub ducts, planum
Boxes, conlrol dampars, aif flow atralghtenars efc. ),

Tha setling(a) at which the unit was testad, the
corfeaponding aound pragaure levala in oach odtave
band ovaf tha ranga 63 - B000 Hz. alao tha A-
wilghtad broad-band sound pressurs leval, at oach
maasuring poaition,

Background aound pressurs l[evals In sach oclove
band over the range 63 - 8000 Hz. This background
ahould b that obtained with tho provisloning systam
providing the air flow(a) required, with any necossary
all@niunion &8 8ot out In Saction E.2.9, but without
thia Alr Tarminal Davics. The background lovals with
thia winlt Inatallad bt without air flow shall alao ba

roportad.

For anch aatting teated, the real-room sound
prasaura leval of tho product shall be darived lor
aaéh ooliiva band, alao tha ovarall A-walghtad lovol,
necording 1o the averaging proceduras o Saction 8.1
& 8.2 of the maln documant respeciivaly.

H1



APPENDIX F

FAN CONVECTORS
F.1 SCOPE

Thia appandix is concornad with the measuramaent of
nalia produced by fan conveoiors. A Tan convaster 18 a
eimpact unit conalsting of B fan or fans, filarn, and
haating oil or alectrio alemant.

The fan is generally of centrifugal or tangential type and
On [aFger unita may ba mounted as multiples in parailal,
Most fana are filted with direct drive electio motors.

Any accessorios which are normally part of the standard
unit wuch aa grilles, diacharge apigots, otc, must be
spacifically highlightad and raporied when includod in
thas teat arrangamant.

F.2 INSTALLATION AND
OPERATION

F.2.1 Mounting Procedura:

Thar unlt under test B 10 be mountad a0 & 12,5 mm thick
plywaod panel on timber siudding, The vertical studs
shall be at not mora than 800 mm canties with harzantal
cross bracing betwaen atuda of maximem B00 mm
cantras to ensure adequato alifness of the plywasd
pangl, Tha mounting position 18 1o ba as apacifiad by tho
manufaciurer or, If not apacified, al a height of 1 m
abova Nloor levael to the alr dischargs grille axies.

Tha unil ahall be mounted agalnat the test wall In such a
way that tha unit's gecmatric cantre |8 0.5 m fram the
canirg of this wall's width, See Fig. F.1.

F.2.2 Operation during tests,

The tans used In such unita & ginarally powand by
small shnded-pola molors whoas apeed altén varkas
considarably with @vien minGF varations In malns
voltage. This maing voltage should Be maasurad,

It i easential to starl and run the unit for & minimum
warm-up pariod of 30 minutes unil sleady-atata running
canditions are reached, prior to commencing the tams,

F.2.3 General

Any aceasaotiod which are normally part of the standard
unil auch as grilles and fillers shall be fittad.

If tha product ia normally supplied with a speed cantrol,
than this shall be fitted and, in the case of a stepped
spoad contrallar, nolse Mmeasurdments carried out al
wnoh of the conirol setings and recorded separataly. If
an Infinitaly variabis apeed conirol e usually supplied,
noise measurarmaents aball be made at full speod and ot
thraa=guartar and hall of thes maximum speed, and tha
dta rocarded separately,

F.3 NOISE MEASUREMENT
F.3.1 Location of Measurement Positions

Six micraphans positions are to ba used at 1 m dislance
fram the outist-air plane. Throo of thess poallions ar 1o
bo al 45° intervals in the horizontal piane, 1he centra
position belng direcily in front of the vardeal cantrs ling
of tha unit and the famaining thiee lecationa will also b

22

Figure F1 Unit Mounting Positions
{

|
|
|
1

Elpvation of wall mounted unit

at 45" intervala but in & plane up 48° from tha horizonial
'vF'i'Ilth ;’%‘m this contral position in front of the outiat, as in
g. F.2.

F.3.2 Measurements of Sound Pressure
Laval

Sound praasum levela In aich aclive band over tha
rangs of 83-8000 Hz, ahall be recordad al aach
midauring poshlon.

F.3.3 A-weighted Broad-band Sound
Preasure Level

Aswaighted sound prassure level dilA shall ba recorded
it each measuring position,

F.1.4 Background Nolse Levels

Background lavels in each ootnve band &l each
masuring position ahall be recorded bafore and after
any tasl sorios (o demonairala hal aXifandous folaas
havies bisan axcludad from the Measuiements and that
thi necesaary B dB soparation has Been achioved,

F.4 INFORMATION TO BE
PRESENTED

This must includa:

8) Type, size and modsl number of tha teat unit and
manulaoiurer's nama.

B} Dataila of mounting arrangamant.
o} Mods of oparation,

d} Datalls of alectrical supply - maagurad vollage and
nominal fraquanoy.

o} What accessarias wera fitted (speod control, grilles,
louviaa, defleciars aic.),



Figure F2 Microphone positions
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4 Positlons at 48° intervals the contral
ane being directly in front of the outler.

3 Positions at 45" to the horizontal plane

In carrasponding locatlons,

fi  The soting(s) at which the unil was esled and, al
aach msasuring position, ihe correaponding ectave
Band sound preaaure levels over the ranga
63-8000 Hz, and the A-walghled broad-band saund
prossurs laval,

@) Background sound prassurs lovals in aach ootive
band over the rangs 63-1000 Hz,

h) Tha real=rosm seund pressurs loval of the product
for aach setting teated shall be derived for each
octiave band over thi range 63-B000 Hz according to

the avaraging procedure of Section 8.1 of the main
documant,

I} The overal .ﬂrwm?hlud laval of tha pradudct for aach
sotting tosted shall be derived according o the
averaging procedura of Section 8.2 of the maln
dooumiant.

APPENDIX G

FAN COIL UNITS
G.1 SCOPE

This appondix I8 concaimad with tha maasurament of
noigs produced by fan coll unlta, Provigien s also mado
for unita which ara:

a) fully recirculating rodm alr,
b) partly recirculating room alr mnd partly fraah air,

A tan coll unit s & campast unll conelsting of a fan or
fana, filer, and haating/cooling colle. Fan coll unita finad
with rafrigerant direct expansion colls are covered by
Appandix J (Split systoms).

The tan la ganarally of centrifugal or langential typa and
on larger unita may ba maunted as multiples in paralls.
Moat tana am fitted with direct drive slectic motors.

Any accossories which mre normally part af e standard
unit such ma grilles, discharge apigots, frosh alr
connoctions ato. muat ba apacifically highlighted and
raportad when included in tha leal arrangamant,

G.2 INSTALLATION AND
OPERATION

G.2.1 Mounting Procedure:

G,2.1,1 Wall-mounted unlia

The unit undaor tosi is 1o be mourted on & 12,8 mm thick
plywood panal on timber atudding, The vertical studs
shall be ot not more than 800 mm centres with horlzontal
orona bracing between sluds of maximum BO0 mm
cantran o ansure adequate stiffness of the plywood
pangl, Tha mounting position (s ta be as specified by the
manufactuter or, if not, specified, at a height of 1 m
nbovie floar lpval 1o the alr discharge grille axis.

Tha unit shall be mounted against the test wall in such a

wity that the unit's gaametric contra s 0.5 m fram tha
cantre of this wall's widih. Sea Fig, G,
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Figura G1 Unit Mounting Positions
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Elevation of wall mounting position

G.2.1.2 Caelling=maunted units,

Thidr unll undar sl (& 16 be meunted on a 12,5 mm thick
plywied panal an timbar atudding, Tha langiudinal
atuda ahall e at ot moes than imm canlres with
harizantal eross-bracing botween studs at maximum 000
mim centres & anaure adequate stiffness of the plywood
panal,

Tha wunit shall ba mountsd with 'S geometnic contia
0.5 m dingonally from tha vertical axia of the laal reom,
San Fig. G.1.

If reqjuirad, a false colling may bo installed below th
wnlt, constructod from minaral fibra les In an sxposad
T-bar grid, Tha minaral fibre tiles shall have & walght not
mxcending & kg/m®,

Whare o false celling i inatallad balow a 1wal unil the
calling muat caver the full extent of the st reem, and
havis all necessary apartures for supply and recirculation
air 1o anable the unit o operate cormactly,

G.2.1.3 Alr balanca

An additional attenuated, balancing airwiy shall ba
prewicod iRt tha teal reom, bul fot in the surface n
whigh tha product is mounted, The attanuated alirway
muat hava al leaat § dB of alatle insartien lossin sach of
tha octava Bands from 125 - D000 Mz,

An attenuator ia employed to enaum that the balance
alrway in, Indoad, aufficlently guiat for aach of the lbata
cariad gul. It must ba eatablished that on insarlion of
this attenuator ths mansunsd nolss levol for any tost
aparaling conditian does not decrease by greater than

1 it in sach of the octave bands under Investigation.
Thus tests will be carrled out with the balancing alrway
attenuator In place (o anaure that the antry/outlet of air is
suffiolently attenuatad for the tWolerance reqgulred of thia
oEt [eohnigus.,

Buring the test the average velocliy through this
balancing alrway, taken ovar the whols faco aras, shall
rot excesd 2 mis,

|

Plan of ceiling mounted unit

0.2.1.4 Operatlen during leals,

Tha fana used in aueh unita are ganarally rived by
arnill ahaded-pols motorm whoie spead alten varies
confidarmbly with evan minat varatiana in malng
voltnge, tharelare this maing valtage should be
midnauned,

It s sasontial (o start and run tha unit for @ minimim
warm-up poricd of 30 minutes untll stoady-stale running
condltlons ara reached prior (o commonging the teats,

0.2.1.58 Ganeral
Any acconsoras which are narmally part of the standard
unlt such as grilles and filters shall be fitted,

It the product (s normally aupplied with & spaad control,
than thia ahall be fitted and, in the case of & steppaed
apiad conirollar, Nolse MaaaLfeMants cariad oul at
each of the contiol seitinga and recorded separataly, if
an infinitaly vanable speed contral s uiually suppliod,
nelsn meaduremanta ahall be made at full speed and at
thrad-guartar and half of the maximum speed, and the
dala mearded soparatoly,

G.3 NOISE MEASUREMENT

G.3.1 Location of Measurement Positions

.31 Wall-mounted unit
Bix microphone poaitlons am 1o ba uaad at 1 m distance
fram thi outlet=alr plane, Thias of those posiliona an 16
b at 45 intarvals in the horzontal plans, the centre
poaitian Balng dirmctly in front of the vartical centra line
ef tha unil and the remaining three locations will also be
at A5 intervals but (n a plans up 45° from the horlzontal
Fllh aﬂﬂln tha contral pasition In frant of the outlet, as in
Ig, 4.2



Figure G2 Microphone positions for
wall mounted unit
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3 Pasitions at 48° intervals the central
ane baeing directly in front of the outlert,

3 Positions at 45" to the horlzontal plane
in corresponding locations,

G.3.1.2 Calling-mountad unita

Mina miciophons poailions are 1o ba used al 1 m
diatanes from tha outllal=alF plana, Thied poaltiong anm (o
B Al 45° intervals in the vortical plang dawn fram the
unit such that tha ceniral position i direetly balow the
auatlat, Thres positions are 1o ba in a plane at 45° rotated
up from this vertical plans in a clockwise direction in
sarranponding rotated locations, Thres positions are o
B in o plans at 467 rolated up fram thie vartical plans in
an anti-clockwiss difection - Fig, 6.3,

F[?UH G3 Microphona positions for
ceiling mounted unit

3 Positions in vertical plane at 45° intervals
ani baing directly below outlet,

3 Positions in each plane at 46" to the
vartical plane in correspanding rotated
lacationg,

G.3.2 Measurements of Sound Préessurae
Level

Sound prossurs levels in sach ootave band ovor the
range of 83-8000 Hz. ahall be recorded &t aaoh
manauring position.

G.3.3 A-welghted Broad-band Sound
Pressure Level

A-waightad acund presaura level dBA shall be recordad
ol aach maasuring position,

a0



G.3.4 Background Nolse Levels

Backgreund levels In sach octave band at sagh
maasuring position shall be recorded before and afier
any loat sorkes (o demonsirate that axtransous nolses
have baen sxcluded from the measuremants and thit
the necossary G dB separation has basn achiovad.

G.4 INFORMATION TO BE
PRESENTED
Thim must include:;

n) Typa, aize and model numbar of the test unit and
manufaciurers nama,

by Doetalls of mounting arrangamdant.

¢} Moda of aparalion - intake, sxtract, fully reciroulatory
of partly recirculatory,

dy Detalls of alectrical aupply - measured vollage and
nomingl frequancy,

o) What acosaaories wers fitted (apaod contral, grilles,
louvies, doflecions ect.),

fj  The seting(s) at which the unlt was iosted, the
gorresponding sound pressurs lavals In saoh oolave
band ovar this ranga G3-8000 Hz aleo the A-
wislghtad broad-band sound pressura leval, a1 aaoh
mieasuring position.

gl Bagkground sound prossura lovels in sach oclave
band avar the rangs 6:3-06000 Hz,

h)  Tha real-room sound pressure leval of the product
for anch satting teated ahnll be dorlvad for aach
ootave band ovar the range 83-8000 HE according 1o

thir avaraging procadura of Section 8.1 of tha main
documant.

1) The overall A-walghied level of the product fof aach
satting teated shall be derved according 10 tha
avaraging procedure of Saction 8.2 of tha main
doeiimant.

APPENDIXH

INDUCTION UNITS
H.1 SCOPE

This appendix s concarned with the moasuromant of thi
noise praduced by wall and calling vold mountsd
g‘lfduf‘-'l fan units, Provision is made for the acoustic testing

a) Bln o uinits in which 100 par cant of the primary air
also dischargad from tha unit,

s} Elﬁ e units in which only a portion of the primary alr
I8 dischargad from the unit, the remalnder passing
threugh a planum box and away — Fig. H.2 = which
unually farm part of a chain of unita in sanss.

Tha unita may contaln primary alr dampars, when a
sorlos of dutles will be mesaured, Yarous alr mixing and
divarsion dampara m;r b Included, requiring that
Bpacific wat configuratieng are specilied and manitored,
Yarious nozzle combinations may also be tested.

Any decorative oasing which iy Ba intreducad for
architectural rensona muat be apacifically highlighted
and roported whan includad n the Wil arrangamant,

Tha test method does not requilre tha connaction of
walar (o the colls.

H.2 INSTALLATION
H.2.1 Installation — Wall-mounted
ingle Unit

Tha unit shall ba installsd on the floor against the tost
wiill sueh that the unlt's centro s 0.5 m from the centra
of thin wall's width, Ses Fig. H.1. Moniored alr must ba
supplied fram a quist alr supply through a nolae chack
attenuator and tan hydraulic dinmetars of matehing
stralght ductwork, The noise check altenuator must Rave
al lonst B dB of atate insertlon loas 6 aach of tha actave
bands from 1258000 Hz,

Mo spacilic insartion loss s quoted for 83 Hz.

i

H.2.2 Instaliation = Wall=-mounted Units In
Series

Thar uniit ahall e installed on the floor against tha loat
wnll such that the units geometric centra i 0.5 m from
tha gantre of this wall's width, ses Fig. H.1. Monitored alr
willl b suppliod from a quist alr supply through a nolss
chick attenuater and ten hydraullc diamisters of
matghing atraight dustwork, The nolses cheok aitenusior
muat have at loast & d static Insertion loss In ench of
thir cetave bands from 125-8000 Hz. Tha cutlet from the
axhaust alde should dischargo inta a nolse chaok
atterudalier of aimilar specification io that on tha inlat,
san Fig, H,.2, This should sxhaust to an aitenuated
damping thrattle allowing the axhaust alr 1o be controlled
withaut the noles ganeration from such a thiotle bariing
aibile ta fead back Inta the unlt and affect the reswils.

H.2.3 Installation - Celling-mounted Single
Unit, Corner Locatad

Thao unit shall be installed on the celling ino the camar
tormad by the cailing and the 1eat wall such that the
unit's geomatric contra is 0.5 m fram the cantre of this
wall's width, see Fig. H.1, Monitored air will be supplied
from a quiet air aupply through a noise check attenuator
and ten hydraulie dismaters of matching stralght
ductwark, Thi nalse chock attenuator must have at loast
5 dB of siatic ingertion loss in sach of the ootave bands
from 1258000 Hz,

H.2.4 Installation - Caelling-mounted Single
Unit, Not Located in a Corner

The unit shall be installad on the maln free aroea of hi
caling IUEI'I- that tha unli'a ?nnmitrln caniid 6 0,5 m
diagonally from the geomatric contia of ha ealling, aoa
Fig. M. This will atill have some flexibility of lecation,
which ahould be used to anaure that the inlet and outlet
glﬂnl ore aa far away from tha lest room walls as

asibla. Monitarsd alf will be supplied from a quist alr
aupply hiough a noles check atlenuator and ten
hydraulle diamatars matching stralght duckwork. Tha
nalse check attenuator must have at least 5 dB of swtic
Irsarticn ioas in each of the ootave banda fram
125-0000 Mz,



Figura H1 Unit Mounting Positions
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Figura HZ Attenuation of sariea mountad unita

mounted unlts

H.2.6 Air Balance

An additional attenuated, balancing alfway ahall ba
providad into tha teat rom, bul fot in the Sufscs n
which the product s mounad. The anenuited alrway
miisl have b lsas 5 dB of alatc ingerion [oasin sach of
tha oolave banda from 125-8000HE.

An atlenunter 8 amployed o ansure thil the Balancs
airway i, indead, sulficiently quiat far aach of the loals
earried oul, It muat be eatablished thal on inasrion of
this allenuatar the measurad noise loval for any tosl
oparating condition dosa not decrease by grealar than

1 el I sach of the cctave bands uncler invastigation,
Thin teuts will bo carrled out with the balancing alrway
attenuator n place @ ensurs that the antry/outiel of alr is
sufficiantly attenuated for the lerance requined of this
st taohnique.

Bwring the teat the average velacity through thia
balancing alrway, takan ovar the whala face area, shall
nol sxcend 2 m/e,

H.3 OPERATION

induction units are supplisd with primary alr, which by
tha action of discharging thia primary air through nozzles
or olhar eonairiclions, entraing secondary air from the
condilored apace, Thia entrained alr may pasas iaugh
haating and/or cooling colls and modulation batween
such conditicns may be incorporated, Additionally, a
primary air control dampar may bo incorporalsd,

Ta achldve virlous induction raliog batwaan he
aocondary and tha primany air supply, & fanga of nozzles
I pvallabile,

2

Optianal Tor saried Molse check attenuator

Honce, several variabies, by combination, are permilted
and the aparation of the unit under tesl must be
recorded laking cognisance of;

i) primary aif supply rate,

b) primary alr dampar duty or sstiing,
&) noEEe prandur,

d} nozzle arrangomaont/cods and

#) secondary alr dampar satlings,

The secondary induced air flow ia not maasured directly
in had 1668, bul |8 moniorad by (hd NoZZIe pressuns
mndin?. which can ba ralalad 10 hi sacondary alr flow
vin ealibration graphs from an indapandant aerodynamic
gl proacedure,

H.3.1 Oparation During Test
Wall-mountad Single Unit

A partlioular nozzele arrangemant will have boon chosan
for m group of teata. If pragent, any sacondary air
dampara will ba prasa,

Sat tha primary mir dampsr fully opan and supply o sat of
prirmary alr voluma flowraias commansurais with tha
unit's range. Al sach primary air voluma flowrate thes
nolas maasuramants ahall be made &8 et out In Badtion
H.4.11. togather with the noezle atatie progaune and thi
upaligam primary air supply atatle presaurs 15
dinrmatars fram tha unit's inlal spigast,

Oiher additional primary alr dampar settings may ba
amployed (o generats additional upstream back
prasaus,

From previous unit

B






H.d.1.2 Celling-mounted unita — carner location H.4.1.8 Celling=mounted units, not looated In a corner

&l microphone poaitions are 16 b used at 1 m distance Mina microphons positions are 10 be used ala 1 m

from tha outlet=aif plana, Threa positions are to bo at 45 distanca from the outlat-alr plans. Threa positiona ara 1o
intorvals in this vartical plane down from the unit such be a1 45° intarvals In the vertical plane down from tha
thait the central posltion s directly below the outlet. The uhit such that the central position is direcily below the
thfes othar posilions are to be in a plane at 45° rotated autlat, Three positions are to be in a plane at 457 rolated
up from this vartical plane (away from the wall) in up from this vertical plana in & clockwiae diretion in
carfanponding rotated locations — Fig, H.4. cormasponding rotated oxlocations, Thiee poailions are

ta b in a plane at 45 rolated up fram this vartieal plane
in an anti-clockwise direction = Fig, H.5,

Figure H3 Microphona positions for Figure H4 Microphons positions for celling
will mounted unlt maunted unit (corner looation)
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3 Positions at 45° Intervals, the cantral
oni baing directly below the outlet

3 Positions at 45° to the vartical In
3 Positions at 46" Intervals the central corresponding locations
ane baing directly In front of the outlet,

3 Positions at 45" to the horlzontal plane
in corresponding locations,



Flgure H5 Microphone positions for ceiling
maiinted unit (not located In a cornar)
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3 Posltions in vertical plane at 46" intervals
one being directly below outlat,

3 Positions in each plane at 458" 10 the
vartical plane in corresponding rotated

locatlons.

H.4.2 Measuremants of Sound Pressure
Level

Sound prossure levels In each of the oclave bands over
tha rangs of 83-0000 Hz. ahall be recordad al aach
maasuramant poalilon.

H.4.3 A-waighted Broad-band Sound
Pressure Lovel

The broad-band A-weighted sound presaure level dits
shall be recordad ot Sach Maasufamant poiition,
H.4.4 Background Noise Levels

Background livals in sach cotave band at aach
rdasuring poalion shall be recorded bafore and after
evary sl sares o demanatrate that extransous nolses
hiva Boen excluded from the moasuromaents and that
the neceasary @ dfl separation has bosn achisvad.

H.5 INFORMATION TO BE
PRESENTED
This st inciuida:

n) Typae, size and modal numbar of tha 1eal unll, Alse
thi nama of tho manufaciursr,

) Typa of unit and mounting location.
o) Datails of mounting arrangemant,
d) Primary air supply rate.

a) Primary air dampaer satting duty — upstream statio
progare raading.

f} Mozzle prossurs.

Q) Secondary induced alr rate,

hi Secondary alr dampar sattings.

iy Planum Boalr valumae flowraie,

[} Mozzle arfangamant,

kj Dackground sound prossure lovals.

I} The real-room aound prossurs level of the product
for ench aatling teated shall be derived far sach
oolive band, over the range 63-0000 Mz, according
io the avafaging procedura of Section B.1 of the main
documant,

mj The ovarall A-waighted lsval of tha product far sach
sutting toatad the ovarall A-waighted level ahall be
darivad acoording 1o the averaging procedurs of
Soction 8.2 of tha maln document,

APPENDIX J

J.1 AIR-CONDITIONING
UNITS —
FREE-STANDING

J.1.1 Scope

Thia partlon of tho appandix |8 concamad with tha
maasurement of nolse produced by free-atanding air-
conditlioning unita.

J.2 INSTALLATION AND
OPERATION

J.2.1, Inatallation

Tha unit ahall ba placed cantrally in the room and ba
fraw-slanding on the floor using tha unit's own Toat/
cantors,

Whata the unit hisa adjustabile air deflactors or grillas
thase ahall ba aat 1o discharge in a horlzontal plane.

In all othar respacts the unit ahall be inataled accarding
to tho manufacturers indtallation and apaeraling
instructions.

M



J.2.2 Operation During Tests

Prior 1o oommanaing a test the unlt shall have baon
oparating for 30 minutes in order 1o establish sinble
funning condiilons. Tha tharmostatio controls of the unit
Ahall ba ast auoh that tha comprassor ahall not cul out &6t
ANy point during the est.

J.2.3 General

Al ncoessories which are normally part of the standard
unit, such as griles, fiters and ar deflectors, shall be
fiinad 1o tha unlt for the test, Whare AcoOGEB0TGE AR
eplional exiras, then tests should ba performad with and
without thaaa fiited, with the reaults balng recorded
aaparataly,

If thas unit éan B oparated al more than one speod then
found leval mansuramants shall B taken ai sach sposd
aalting and the results recorded separataly,

J.3 NOISE MEASUREMENT

J.3.1 Location of Measurement Positions

Mina microphons posltions, Arrangoed hamisphariaally on
a 1 mradius, as ahown in Fig. J.1 shall be used.

J4.3.2 Measuramenits of Sound Preasure
Level
Sound progaurs lsverla in aaoh of the ootave banda ovor

tha range B3-B000 Hz, shall be recordad ot each
manauring position.

Figura J1 Microphone Peositions For Fres Standing Air Gonditioning Units

.

4 Positions on plane horizontal to centra
line of discharge grille at 80° intervals,

4 Positiona at 45" to horizontal plana in

/ \ \ corresponding postions.
- - * s, 1 Positioned directly above unit on centre
, ] lina,
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J.3.3 A-weightad Broad-band Sound
Pressure Level

Tha A-wilghted broad-band sound proasure leval, dBA,
shall bo recorded at each measuring position.

J.3.4 Background Nolse Levels

Background nolse levels in each cotave band al sach
msaguring poslition ahall be recordad balora and sl
amoh sarles of als 1o demanaifale 1hal axifanacus
naisss havie bsan axcludad from tha measummants and
that tha nacossary 8 4B saparation has Bean achlovad,

J.4 INFORMATION TO BE
PRESENTED

This must includa:
a) Size and maodal number of the unit tested.

by Details of mounting arangamanta ard the unite
podition in the ream,

¢} Moda of oparation — compreasor oparating.

di Datalla of alegirical supply — maasured voliage and
naminal frequaenay,

o) Datalls of socessoros fited (apaad eantral, grilles,
filtara, alr deflacion alc. ).

fi Background sound pressure lovels In each ootave
Band ovar the range 863-0000 Mz,

g} The raal-room sound preasuis aval of tha pradust
for each aetling teated ahall ba dorived for each
ootave band over the range 83-8000 Hz according to
the averaging procedurs of Section 8.1 of the main
dacumant.

h} Tho overall A-welghied lovel of the product for aach
natting tosted the overall A-walghted level shall be
darived according to the averaging procadurs of
Saction 0.2 of the maln dogumant,

J.5 AIR-CONDITIONING UNITS —
SPLIT SYSTEM

J.5.1 Scope

This portion of the appandix concarmad with the
mdasuramant of noise procedurs by wall and ceiling
mourled aplil ayatom alr-conditioning units made up to
B KW, Provisian |8 made for testing anly tha alr-handling
wnits; eondansing units require testing In an oxternal
anviranmant by o frea-flald mothod,

Thi indoor unita can be lealed in Beth wall and calling
mounted modes, Unit fitted with augillary haating
AFFANRGaMOnLE, auch o low praaaurs hot wiler calls
(LPHW) of alacireal raislancs lype alemants, dm also
covarad By thia aection,

J.6 INSTALLATION AND
OPERATION

J.6.1 Installation

Tha indoor unit ahall ba cantrally mounted on a 12,8 mm
thick pl panal which is in turn fixed to the wall or
cailing by limbar studding, In order o ensure adequate
atiffness of the plywood panel the studding shall be

arfangad such that the vertical distance betwaen studs
dodn not excesd GO0 mm and that thers s horizontal
Grons bracing betweon studs o & moximum of 800 mm
batwaan cantram,

Faor wall maunting, the uhil ahall be meunted such that
thar halght (e tha bottom of the alr intake grills(s) is &
rriniiurm af SO0 mm fram the flear and that tha halght
fram tha top of the air discharge grilles is a minimum of
1280 mm balow the celling. Units which cannot ba
maountad in accordancs with thasse orllena ar outalde
tha scope of this test.

Far ealling rounting, the unit shall be mounted such that
tha alr intake grille{s) is o minimum of 500 mm from the
clonest wall and such that the miorophone positiona In
Fig. J.3, can ba achioviad.

Tha ufit ahall be piped up 10 a condensing unit sited
culalda the real room in such a mannaer that it shall not
coniribule to the background nolee level in tha real room,

In all othar respacta the unit ahall be installed accarding
1o the manufaoturer's inaalaion inatrictona,

J.6.2 Air Balance

An additional attenuated, balancing airway ahall ba
providad into the @al room, bul not in iha Sulaca n
whioh tha produot s mounted. Tha attenuntad aliwa
must have at least 5 dB of swatle inaarion [oamin u::z af
tha aotava bands from 125-8000 Hz.

An attanuator is employed to ensure that the balanoa
airway 18, Indeod, pufficlently quist for sach of the tests
carflad eul, I| must be establishaed that on Insertion of
this attenuator the measured nolss level for any test
oparaling condilion does not decreasa by groater than

1 dB in each of the octave bands under Investigation.
Thar toats will Be carclsd cut with the balancing alrway
attenuitar in place 1o ansurs thal the entry/outiet of air s
sufficlently attenwated for the tolerance wequired of this
toat tachnigua,

Diiring the teal the average valocity threugh this
balancing airway, taken ovar the whole face area, shall
not axoasd 2 m/a.

J.8.3 Operation During Tests

Whiars the cischargs grilla{s) can ba sat to disohargs in
withar thy horizonial or vertioal planos, separnte tosts
shall ba carrad out for sach modo. Whors ad|ustable mir
deflectors or difusers are optional llems separate lests
shall ba carriad out with and without the lema flited.

Priof to commancing a taat the unit shall have baen
oparating for 30 minutes in order to astablish stable
matar funning conditions,

The unit shall be oparated with tha refrigerant eiréul in
oparation and with lnhthlrﬂ‘l-ﬂlll.ﬂc conirela aet Auch

that the compraasod ahall not Sut aul at any pelnt during
ihi (@i,

Moto: It may be necessary o provids haating 1o achiava
this obj@ctiv,

J.6.4 General

All accessorias which ara normally part of the standard
unit, such as grilles, filkers and air defloctors, shall ba
fitted to the unit for tha tost. Where nocossorios ang
aptional than toais should be parformad with and without
thesa fiited, with the resulls belng recorded separataly.

Whara a unit can ba fitted with auxliary heating devices
than furthor leala shall alss be carried out with thesa in
eparation and the results recorded separately,



J.7 NOISE MEASUREMENT.

J.7.1 Location of Measurament Positions

This msAsufsman positiong am dotailid and ahown In
Figs. J.2 & J.3.

J.7.2 Measuremenita of Sound Pressure
Laval

Sound prossurs lovals in onoh ootave band ovar the
ranga B1-0000 Mz, shall be recorded at each maaduring
position,

J.7.3 A-welighted Broad-band Sound
Pressure Lavel

This A-waighisd brond-band sound praaaura lival dila
shall be recorded at each meaauring position,

J.7.4 Background Nolse Level

Background naiso lovels In sach cotave band ahall ba
ricatcid biafare and after sach sorles of Wwats 1o
domansirate that axtraneous nolsas have Doean axcludaed
fram the measurements and that the necesaary
minimum ssparation of 8 dB has been aohiloved,

J.8 INFORMATION TO BE
PRESENTED

Thif st feuda;

n) Size and modal numbar of the unit leated,

B} Datails of mounting arrangomaents,

o} Moda of oparation = refrigarant circull in operation,
COMprosior on continuously.

d) Datails of slectrical supply — measured voltage and
naminal fraquency.

o) Details of aceessorian I'lmu. {spaad control, grilles,
deflectors, louvres s1e,) and including detalls of any

nuxillary hilll davican filted, Satting of grilles,
doflectons, and lousv e,

f} Background sound prossure lavels In asch oclava
band over the range 63-B000 Hz.

g} The real-room sound pressure level of the product
for each seting tented shall be derived for sach
octave band over the rangs 63-8000 Hz according to
thir averaging procedurs of Seation 8.1 of the main
docufman,

h) The overall A-waightad leval of the praduct for aach

satting teated shall ba dorlved acearding to the
averaging procedure of Section 8.2 of the main
dOoLUmaEnt.

J.9 AIR-CONDITIONING UNITS —
THROUGH-WALL

J.9.1 Scope

Thia portion of the appandix s concemed with the
masurament of nolee priduced by cased wall-mountad
reom air conditioning squipment, designad o provida
frie dolivary of conditioned alr directly Into an enclosed
apace. Such squipment includes o souroe of
rafrigeratian for cooling and dehumidification ang maans
far the girculation and filtratian of tha alr,

X

J.10 INSTALLATION AND
OPERATION

J.10.1 Installation

In practica the air-conditianing units are narmally
mauntad in an aperture mada in the facads of & bullding,
typically under o window as & console unlt,

T under window eondsle unll is normally without any
parl ﬂfo‘lcllﬂﬂ euildoars, anly i twa alr terminal grillas
of 1hi inlit and autlel of the condansar clreult balng
winlble an the axtarnal wall face,

This unit undar teat 18 1o be mounied on a 12,5 mim thiek
plywood panal on timbar siudding. Tha varical sluda
shall be at not mofe than 800 mm centrea with hodzantal
crofi bracing batwaaen sluda al maximum 800 mm
contias 1o anaurs adequats atififeas of the plywead
panal. The maunting height i 1o be ene malie fiam the
finot 1@ the centre of tha alr dischargo grills,

Whare the size and/or weight of the unit undar e
requires supports, Intamally and/or externally, thaaa
shall ba fixad according (o the manulaciurers
inatruations.

Whara the discharge grilles can be sst io dischamge at
anglos othar than narmal to the casing axie, then
moparate lests shall be carried out for sach of the
chosen settings,

J.10.2 Alr Balance

An additional altenuated, balancing alrway ahall be
provided into Ui lest ream, But nal in the surfacs in
which the produst is mounted, The attenuated airway
mual have al least 5 dB of stalic insertion |oas in esch of
tha active bands from 1288000 He,

An attenuator I8 employed to snsure that the balanos
alrwvay (8, Indeod, sutficlantly quiet for sach of the toata
aarried out. [t must bs establishad that on Insartion of
this attenuator the measured nolse level for any teat
aparating condition does not decrease by greatar than

1 dB In each of the octave bands undar inveatigation,
Tha tests will be carmed out with tha balancing alrway
attenuator in place (o anaure that the antry/oullal of i is
sufficlantly attenuaiad for tha tWlerancse required of this
inat iechniqua.

Buring the test the average velooity through this
balancing alrway, laken over the wholo face area, shall
not sxcasd 2 mas,

J.10.3 Operation During Test

Priar 1o eammaneing a st the unit shall have boon
epdtabing far 30 minutes 1o eslablish stabile motor
running conditiane. Tha unit shall be oparated with the
rfrigarant elréait in operatlon and with any thermostatic
controls sat gauch that the comprassor shall not cut out at
any paint during the test. It may tharefore be necosaary
o provide haating to achiava this objeotive,

J.10.4 General

All accessaries which are normally part of the standard
unit such as grilles, fiters and alr dofleotor vanos, shall
b fittad to the unlt for the test. Whera such Aocossofos
are optional than (sats should be dona with and without
them fitted, with the resulis being recorded separataly.

If this unii can be operated at more than one setling in
thi cooling modes, then sound lovel moasuremants shall
ba takon at each of theso sottings and the reaulis
recorded separnialy.



Figure J2 Migrophone positions for quuri J3 Micraphone positions for
wall mountad unit celling mounted unit

-
A
'.-*' LY
45 & |
Fav Foa | o
b s m " a5 w o
__“ac - ?
i m _‘ 1

-
3 Positions at 45" intervals the central 3 Positions in vertical plane at 48° Intervals
ong baing directly in front of the outlet. one balng directly below outlet.
3 Positions at 45° 1o the horizental plane 3 Positlons In each plane at 45° 1o the
in corresponding locations, vartical plane In corresponding rotated

locations.



Whare a unit can be fited with auxiiary heating devices,
thaon furthar eals shall alao be carried out with thess In
aparation and tha resulls recorded soparstaly.

J.11 NOISE MEASUREMENT

J.11.1 Location of Measurement Positions

Slx microphone positions are to be used at one metre
distanca from the outlet-air plans as shown In Flg. J.2.
Thrae pasitions & 10 ba 6t 45° intervala in tha horlzontal
plani thes cantre posliion belng dirsotly in front of the
gantrs ling of tha unit &nd thies poallions &t 457 InlaFvala
i tha plane 45" above the hofzontal,

J.11.2 Measurement of Sound Pressure
Laval

Sound preaaurn lavals In each of the octive bands over
tha rangs of 83-0000 Hz ahall ba recordad at sach
measuring position,

J.11.3 A-weighted Broad-band Sound
Pressure Lavel

Thie A-waighted broad-band sound pressun level dBA
ahall be recordad al aach miasuring position,

J.11.4 Background Noise Levels

Baokground levals in anch oclive Dand & 16 ba
recorded botore and after any el serles 10 demonsirals

that sxtransous nolaes have been oxclidad fram tha
maasuremonts and that the necaeaaary & dB aeparation
hins basn Gchisved.

J.12 INFORMATION TO BE
PRESENTED

This must Inaluda:
@} Slze and model number of the test unit.
b} Daetails of mounting arrangamant,

©) Mods of oparation - cOMpressor opoaraing
pontinuoLisly.

dj Dwlails of slecirical supply - measured voliage and
naminal frequancy,

o) What acoassories wara fitted (apeed control, grilles,
Ipuvrag, daflacteds ale),

fj Background sound pressure levels in aach octava
band over the rangas 83-8000 Hz,

g} Tha mal-reem pressuro lovel of the product for each
uatting tested shall be derived for sach octave band
ovar tha range 83-0000 Mz according to, tha
avaraging procedurs of Section 8.1 of tha main
documant,

h) Tha ovarall A*thmﬂ leval af the pradust for sach
saiting testod shall be derived according 1o the

avaraging procodung of Sectien 8,2 of the main
doEimant.

APPENDIX K
ROOF EXTRACT UNITS

K.1 Scope

This section (s concemad with the testing of small roof

mauntdd or wall mounted oxiract fans, Because of tha

aiza of the ragm only small unlis can boe tested and this
rmthied ie limited o unite which do not require a roaf of
will apaning groator than one squars mastra in aroa.

K.2 INSTALLATION

K.2.1 Mounting

The unit {0 b tested shall be mounted over an opening
in aithar the wall of cailing of the leal pam, If tha unil
incorporitas gravily oparated ahulled then L abould
prafarably be mountad in 18 nefmal epanating pasition
bt whasrir this 8 nol poasible tha unit shall first bo set up
in & normal attiiode and run al the reguired duly polint,
and tha poaltion of the shutters noted, The shuttors shall
than b leskad in this position and the unit mounted over
tha apening in thi [esl room.

Mote: whira tha maunting adoptad |8 abnarmal it may be
nacasaary 1o modify the atlachmant of any raslliont
mgntings &o that they still continue to work with the unit
Ir1 this abrarmal attitucs,

It ia Important thal the suface an which th unit is
mgunted ahould not act as a sounding board and for this
rangon should preferably be of sither brick or concrate
congtfuction, It a brick or concrata mounting surface |s
not available then the mounting shall bs arrangsd as
follows, The unit undor test shall be mounted on 4 12.5
mm thick plywood panal on timbar studding. For a wall

a4

maunting, the vartiosl studs shall ba al nol mors thak
GO0 mm contres with horizontal croas-bracing batwaen
siuds at maximum 800 mm centies 10 anguf adeguals
sliffnoss of tho plywood panel. The meunting height sl
ba 1 m from the floor 1o the cantre of the gillle of the alf
discharge or alr inlet, aa appropriate. For a calling-
mauntad unit the equivalant mounting on 12,5 mm
Plywood on tmber sudding at 800 mm canlfes erons:
braced at 800 mm cantraa ahall be usad.

Tha dirmangiene of the opening shall be in accordance
with the manufaciurer's recommandations and the area
af e opening, as stated above, must not excesd one
Bguars matro,

Whare it I8 nacessary o maasure the nolie on the
discharga side, tha unit may be meunied on the innar
aurface of the room discharging into tha roam, In this
can it will probably be necessary to lock the shutiors in
poaition as deacribad abiove,

K.2.2 Alr Balance

An additional attenuatad, balancing airway ahall ba
provided into the Weal roam, Bul nol in he suraes in
which tha praduet ia maunted, The centre ling of an air
intike ahauld lie in the same axis as the cenire line of
thar unit undar teal, atharwise there s 4 risk of saiting up
a vartiex 0 the raom which would affeot both the nolse
lovals and the alr parfarmance of tha unit being tested.
The attenuated airvay must have ai least 5 dB of siailc
Ingartion lossin aach of the ootave banda from 125=-8000
Kz,

An attenuator s employed to snsura hat the balance
alrway I8, indaad, sutficlently quiet for anch of tha testa
oarried oul. It must be astablishad that on nasrion of
this attenuator the measured noise level lor any losl
operating condition doss nol decroase by graalar than
1 dB in each of the ottave banda undar invastigation,



Tha teats will be carried out with the Balancing airvay
attenuator in place to enaura that the entry/outletl of air la
aufticlantly ananumied for the Wwlerancs requimd of thia
1aal tnnhnrq L,

During the test the averags valoolty through this
balancing alrway, iakan ovar tha whols facs area, shall
not @xoasd 2 m/s.

K.2.3, Operation During Test

It is sssential (o start and run the unlt for & minimm
wifm=up pefod of 30 minutes untl :mldr-mtn running
conditlona are reachad priof o commancing the toats.

Figure K1 Microphone positions

K.2.4 General

Any nccoasories which are normally part of the standard
unit sieh i gravity ahuttera, resilisnt mounts ete ahal
b fittad.

Somda units may have a spasd aalection facility. If so,
sound level measuramants shall be aken at each speod
satting and recorded saparataly.

Thie alr pressure against which the unit oparatas durin
the taat shall be moasured by & MANOMSLDF CONNG

to rend the differance batwean tha avarage static
praasured in tha four comara of thi Weat regm, adjacent

Reflecting surface
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Microphone positions for
hamispharical radiation
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o the surfonos on which the il under bt I8 mountad,

and this average statle Emuwm in tha space in which
the unit discharges. If the pressure/volume characteristic
of thie unit under at is known, this pressure will Indicata
the air volume baing handled by the unii during tha tast.

K.3 NOISE MEASUREMENT

K.3.1 Location of Measurement Positions
Microphone positions shall be as shown in Fig, K1,

K.3.2 Measuremant of Sound Prassure
Lavel

Sound prossurs levels in each of the ootave bands over
this rangs 03-8000 Mz shall be recordod at anch
msRBUNng position,

K.3.3 A-weighted Broad-band Sound
Pressure Levels

This A-walghisd brond-band sound presaune level dBA
shall bo recorded at ench manauring position.

K.3.4 Background Nolse Levels

Bickground lavels in sach octave band at each
maasuring position shall be recorded before and after
any loal saries 1o domonsirate that extranaous nolses
hava been sxcluded from the measursmants and that
the necossary 6 di separation has boon achlevaed.

K.4 INFORMATION TO BE
PRESENTED

Tha raport of tha wal(s) must includa the fallowing
Infotrmiation:

A} Thi siza and modal numbar of tha unit dndar laar.
i) Datalls &f the mounting arrngemants
g} Moida of oparation = ntnka oF axirRc.

di Datalls of slecirical supply - measured voltage and
naminal frequsnoy.

o) Datals of any accoanorion which arm filted [spoad
control, grilles, gravity shutters ete.).

f) Tha background sound progaure levela in aach
aotave band ovar tha rangs 83=-8000 Hz,

g A plot of the pressurs-valume characteristics with
tha oparating point{=) of the test marked on I,

i} Tha real-room sound prasaune leval of the product
for anch salling teated ahall B darved for aach
oolave band owvar tha ranga 83-B000 H according to
tha avaraging pracadurs of Section 0,1 of tha main
doeimdant,

I} Tha ovarall A-welghtad level of tha product for each
satting teatad, the ovarall A-waightad lovel ahall be
defived according 1o the averaging procadure of
Soction 8.2 of the maln documant.

APPENDIX L

UNIT HEATERS
L1 SCOPE

This appendix is concarned with the maasurmment of
nalen pradused by onsad fan powarad hoater unita
designed primarily for parmanent wall or ceiling
meunting arrangamants. Tha haater asclion is normally
gitioned on the discharge side of a convantianal axial
low o propefler fan, and conalata of sither a shaathed
of opoen spirel shislded alectrionl slement of &
convantional heater batiery using hot waler or steam,
Such unit heators narmally have previsian for varying the
wiarmad alr discharge pattern aither by angling the sniire
unit or by adjusting the discharge louvias, Other
arrangemaents of fan and heater are net precludaed,

L.2INSTALLATION AND
OPERATION

L.2.1 Mounting Procedure

The unit under teat 18 1o ba mounled of & 12,5 mm ek
plywood panal on timbar atudding, Tha vertical atuds
shall b at nol mode than 800 mim centres with horzontal
ciofd bracing between studs al maximum BO0 mm
cantrod (o enaure adequate stiffress of the plywood
jpangl, Tha unit shall be fixed striclly aocording (o tha
manufaciurer's instructions with any discharga louvee
blacdos in tha fully open position,

Thir unll ahall be peaitioned as shawn In Fig, L1 &
achiove the required measuring positions above and
balaw the horizental centra line withoul gotting the
migraphans oo closs to sither the wall or the ceiling -
son Section 7.1,

38

L.2.2 Operation During Tests,

Tha fans used in such unils am regquantly powared by
low powar malers for alther single-phase or three-phasa
alternating currant supplies, it is sesantial to start and
ru tha unit for & minimum pariad of 30 minutes until
ateady-atate funning conditions are reached prior to
commencing thi taats,

Figira L1 Unit Mounting Pasitions
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Elevation of wall mounting position



L.2.3 Genaeral

All accoasoriea which ar nofmally part of the standard
uinit, aueh aa wire protection grilles, adjuatable discharga
leavra, filtera, shall b fitted,

Soma unlis may nave an altarmative apaaed aslaction
facility, and the sound leval measurémanta ahall bae
tnkan ot aach alternalve spasd and recorded
aaparataly.

L.3 NOISE MEASUREMENTS

L.2.1 Location of Measurement Positions

Mina microphona poslilona ahall be uasd ol 1 m disianca
from the outlet-alr plana. Three poaltions ahall be a 45
intarvala in tha horizontal plane, the cantia position

Balng dirgetly in front of the vertical cantra ing of the unil
and threa positions at 458° intervala in the planss 458°
above and balow the horizontal, as in Fig, L2,

L.3.2 Measurements of Sound Pressure
Sound prossurs levals in aach of the octiave bands ovar

tha rangs 63-B000 Hz ahall be recorded al aich
maasuring position.

L.3.3 A-weighted Broad-band Level

Tha A-walghied broad-band sound pressure level dBA
shall ba recorded at sach measuring position.

Figura L2 Microphane positions
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L.3.4 Background Nolse Levels

Background levals In aach aclave band al sach
mansuring positien shall be recorded bafore and aftar
any test sorles (o domonsirate that exiraneous nolses
have been excluded from the measuremaents and that
tha necessary § dil separation has been achleved.

L.4 INFORMATION TO BE

PRESENTED

This must include:

a)
b)
G}
d)

@)
f)
@

hj

Size and modal numbaer of the test unit haatar.
Datails of meunting arrangamants.
Mada of oparation,

Datalla of electrical supply - measured voltage and
niiinal fraquancy; alsa the hoator rating.

If applicable, the dotaila of hot walar lemparature
and lewiite o GalOAM progsurs,

What accessorios were fitted (spoed conirol, grillas,
louyres, deflectors ato),

Background sound proasure lovaels in each octave
band avar this rangs 83-B000 Hz,

Tha real-room sound preaaura level of the proaduct
for @ach satting eated ahall e defived for aach
aotave band ovar the range 83-B000 Hz, according
to the averaging procadura of Section B.1 of the main
dooumasni.

Tha cvarall A-walghted lsvel of the produat for sach
salting testad shall Bba darlved according to tho
maoraging procodure of Section 8.2 of tha main
deszumint,

4 : \

3 Positions in vertical plane at 45° intorvals
one being direstly bolow outlet,

3 Positions in each plana at 45° 1 the
vartical plane in corresponding rotated

locatlons.



APPENDIX M

WINDOW FANS
M.1 SCOPE

This appandix 8 concarnad with tha maasuramant of tha
nolse produced by fana which am normally mountad
v i hole cut In the windaw of the feom which s baing
vannlilinted, The window fan to ba teated s fitted into a
standardized window, unleas tha fan unil is supplied with
ndaplors or spacial enclosures to snabls it o be used
wall maunted, Tisl procedures applicabie to both lypes
of installation are describod boalow,

Figura M1 Unit meunting poaition
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M.2 INSTALLATION AND
OPERATION

M.21 Window Fans: Installation in Window

Fig. M. glves the dimensions and looatlon of a
astandardisad window whioh Is 1o b Installad through &
Grick wall of tha tast room. The window I8 10 b tmbar
framad, dry glazed and the glazed aren shall be

1200 % 1200 mm. The giazing shall extand vartically frem
100 mm above the floor 1o 2300 mm abova the ligor.
That side edge of the glazing which |a tha nearer 1o tha
fan ahall ba not eas han 1400 mim from e wall
adjaining tha wall in whieh thae unil & inslalied, The fan
under test ahall be rmounted in ene of the upger quartilos
of this glasa and the mathad of mounting ahall b in
nceordanca with tha manufacturers published data,
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M.2.2 Window Fana: Installation as a Wall-
mounted Unit

Tha fan ahall be mounted over & sultably slzed hole 6 a
brick wall of the test room and In accordance with the
manulacturer's publiahed data, If & briek of concrate
mounting wall surface is not available then the mounting
shall be aranged as follows. The unit under tost shall be
maunted on @ 12,8 mim thick plyweod panel an timbar
studding. The vartical atuda shall be at not maore than
800 mm conlras with harlzontal cross-bracing batwaan
studa at maximum 00 mm centres to ensure adequate
aliffneas of the plywaod panal,

Tha fan nxia shall be alted at a hoight of 2000 mm abova
tha floor and ot least 1700 mm from the nearar of the two
adjoining alda wlls.

M.2.3 Alr Balance

An additional attenuated, balanging airway shall be
pravided into tha teat room, but not in the surface in
whicoh the produet is mounted, The altenuated airway
muat hava at least & dB of stalic insertion lossin each of
thia cotave bands fiem 128-0000 Mz,

An aftanualor s emplovad to anaure that the balance
alrway I8, indosd, sufficlantly quist fof aach of the tests
carried oul, It musi be astabliahad that o6 insertion of
this attaruator the moasurad nolae leval for any ol
oparating condition doea not decreass by graater than

1 did in ench of the octave banda undar investigation,
Tha tests will b camied out with the balancing alrway
attenuator In place (o enaure thal he entry/outlet of air s
sutficiently attenunted for the Wlemnce risquirad of this
toat technigus.

During the test the average velodity through this
balanging alrway, taken over tho whols tace araa, ahail
nol sxcasd 2 ms,

M.2.4 General

Tha fan shall be complate with any accessories normally
fitied to & siandard unit (eg griles and backdraft
shuttera). Th nolse output of tha fan whan fitted with
optional teatures, such as filters or lightproof cowls, may
differ significantly from that of a standard fan and must
b raporflad aoparataly,

If the fan |s normally supplied with a spaed contral, than
this shall be fitted and, in the case of A steppad spead
coniral, nolss measursmants carfled out at sach of tho
cantrol positions. If an infinilely varable speed conirol |s
usually suppliad, noise measuremants shall be mado ai
fuli-lgﬂﬂd and at thfea-quarter and half of the maximum
spond,

Wharta i revarsing facility is normally previded, than
Nl measuresmants ahall be made wilh tha fan
aparating in both the supply and tha exhaust mades,

Tha prasauns difference across the fan under loat & 1o
be maaaurad with a sultable manomater and during tha
taat this prassurs difference shall not excead 10 Pa,

M.2.5 Operation During Test

If adjustabie louviea/grilios are fitled then separats (ot
shall ba parformed with these set to 0°, 22" and 45"
downward angle, Any backdraft shuttars fitted shall be
fully opaned throughout the tasts or, if fan operatad,
opan 1o tha axtant determined by the fan. Whara spaed
in selegtable or controllable the 1ost apoaad and tha
control aelling showld be recorded for anch taal.

M.3 NOISE MEASUREMENT

M.3.1 Location of Measuramant Positions

Six miocrophons poaliions are 1o b uied, as gshown in
Flg. M.2 sach poalton shall Ba 1 m ffam tha interssction
of tha fan axis and thie centra line of the blades. Thres
poaitions am 1o ke al 458" intervals in the horlzonial
plana, 1he cantre poaltion being directly in front of ths
viertieal cantra ling of the unit and three positions at 45
balow tha harizontal,

Figure M2 Microphone positions

3 Positions at 4F+ ﬂlﬂ plana harizantal to
ta centre line of unit.

3 Positions at 45" to horizental,
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