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_h wide rrnge of simplified methods for the measurement of sound irolatinn in
buildings was reviewed in an earlier Conference Paper (1). 'The nresent paper
deals with thn methods which are gaining w1ﬂe§t acceptance and choaws how the
results of BS SP21 may be obtainable by simplified procedures.
Imoulse Method (2,3) This has been under development in France Tor nome tima
using a pistel or explosive source, whilst current work in Srain includes tke
development of n multiple spark mource. The enquipment is small, eanily rvortable -
and can be independent nf external power. If the time functiens

' L), Pyt and Dy (1)

rcpresent the output of the source and the resulting pressure variatiane at a
point in the source room and receiving room respectively, then in the frequency
domain Atde=nlo), - Pilt)OF1(m) and P2t} e, ()
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and in the frequency band f1to fg,thé isnlation hotween measurement nositionn
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Jhe processing may be cither digital or analepun in‘trumhntat:on. kut the |rh$,

ent tendency ia to make tape recordings 1n the field and nrocens digitaily

i
the laboratory. * ‘

-

Steady State Hathadn 1In Americn, the ASTH has a prn#inionn] stamidard far o
simplified method (5,5) using A weighted mearurements in each room and a rource
with apecified snectrym. Other eethodr have recommentded woiphted rource ronm
with A reighted receiving room mensuramonta., Tn the AR mathnd the gimnle trvel
diffaranee ja ' 7 lem T 10 log Sf'/ftr
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Yhore L is the avernge sound pressure in the source room, L. the average sound
presavre in the veceiving room 5¢ the floor area of the receiving reom for the
conditions of measuremant. The npecified sourcn output was chosen aTter a study
of the abrorption characteristies of many rooms in order tn ensure that the sound
nrassnre lével prodioced in sost rooms would!f111 within required limits, Tt is
important te eantrol the snectram when a wide band measurement in to Le made.The
normilisation in berms of flanr area will he dincussed later.

The une of € weiphtad rource room nnd A weiphted receiving room measursments gives
“irilar emshamis, on an aalave meale, Lo both source raem fr;qunncios (C weighting)
and receiving room frequancies (A weighting) il one assumes that the transmission

curve ‘mmreximaten to the inverse of the A waighting.

e

in Aisenpriane wihick were keld in a studs proup on chork test
nlhade pr hahal T Al 130, it wnn aprepd thﬂt carnful control of mource type sad
mo=sition, a5 vell an microphone positionas, could ensiv thot levels were meagured
with sufficient aceuracy, lewever, normalization of the lovel difference, to tole
the receiving room characteristics into aceount was more AL[Tiemlt. Hothods af
noredisstion dnelude o) ineneetion 1) near-field far-Tiold lawel npashresents
e} paverharation tima wnamirencnt laading to normalisption in baras of sevavhepa
.ﬂtian fima v shsaration o) use af reference sount source o) Intradnetion of
Aaldikional ahanrnkisn, Hatheds b) and c) are uzed moct wifdnly. Tn-Hnthoﬁ k)
is rorumed thal the near-field maasursment is controlled by the snurce and the
Far=finld by the ream characteristics. Tha ASTH pracedure uses this method with
A gonree of defined spectrum. The source is First ecalibrated by moarurements
in a voom of known abrorpticon, obtained through reverberation time,and in the
roum under investimstisn, We then have Ly - Llp = €+ 10 lnp e .» Yhara Ly and Tp
arn the near Field and far field levelr, C is the eulibratisn constant ond A, is
Lhe requirad room nhnnrnllnn. nr r abtained through the combinntion of Tive
Aifferent menniremrnts, and is subject to error. The measurementn are near-field
far-field fnd revearbaration time measuremonbts in the enlibration vonm and near-
field and far-field Jeveln in the receiving room. In method o) it in aseumed
that o standnrd room hna R.T. of 05 ueer independent of aire or frequency and
the correction is 10 lop (1/h,J. Tt in necesrary to determine T and, whilnt
innectinn or caloulation in difficult, aven a large rrrvor n.p. 1 rec instand of
A pec piven only % AR differenes, However, the normnlisntinn sarréction anuld bhe

reduced by adding abnorption to n reverberant recelving room, liteady ntate
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mennurement of reverberation time involven a source of known powar (Ly) and a Far
field measurement {lp) uning the relation 10 log T = Lp + 10 log V - L, - 1h,
where ¥V in the voom volume. The mracurement in nffected by the nource and mic-
rophone position and should be avernggd over a number of poaitiens. The decay
method requires specinlimed equipment.

Comnarigon nf Methods of Hormalirations If rooms are investignted when furnirshed

- eemanew o

(lormaliention by A) = 10 log (N.032V) ap.

two corrections alse remain equal in this

ready for oncupation, normalisation ia not necessary for an assecosment af subject-
ive ratisfaction of the exinting conditions. Measurements in unfurnished roams
require normalisation. Asﬁuming"thst an tnfurnisherd fdﬁmfhas a raverbefation

time of two secs, the normalisation correction of 10 log /0.5 gives .43, If

the room has dimensions of 5m by hm by 2:5m, itn total abs

a8 normalisation correction of 10 log A0/n = h 4B, for Ay = 1ﬂmP. The differ-

ence between the two methods of normaliration is dependent only on the room ¢

ensiona and for Ae = 10rn2 and ‘I‘O = 01*S nec, we have: Normnlisatian by R.T.-

]
orotion is hy' |piving

in-

Both the normalisntions are =ero for
a room about 30M3 in volume, which might have dimension hm by Tm by 2+5a, The
room but not zero, if the reverberation

time changes, The difference Letween the two methods of normalisation ir spen to

depend on the volume of the room, mot its acoustical conditions and the mathpa

of normalisration mist be spetified to ensure . both accuracy and repentabilily,

since room volumes cannot be controlled.
The normalisation propoged in the ASTH method permits the reference absnrption
to vary according te room dimensions, making use of the fact that

v In a furnished
room,

the nbsorption is fgiven approximately by.the floor area S,
fon is then 0 log S;/Ay, whore A is the
The lloor area S¢ = V/h, where h ia the ce =
we obtain (Mormalisatian by R.T.) - (HormnTisntion-by A} =

- M log (0-=24) ] This
Fives a constant difference Caffe = WR for b - <*5m, which is
than a derendency on room volume, 1t nlge follous

IS¢ - A, then T - 0-15"’/3f = 0°16h,

of nprmal i

The corvnct-
absorntion mearured during the teat,

iling height, and since 4 = A 36?4 .

mire accentahle
from Sahine's formla thnt,
For h = 2+8m, T - ney sec and this methnd
v revarberatiqn time,

necessary that n aimpliried mnnsurnmcﬁt methad should include n norm
ation mekhod af ranparable simplicity.

Tt in alie-
The near-finsld far=field method h

an the
and relaten to nermalipstion hy reverberation time,

but its

virtun af cimplicity
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nﬁcurncy‘mny ha queried rince it depends on the combination of five Geparnte
measuremnents. '

Compariron of BY 5921 with Simnlified Procedures, Computations on a large number

of insulation measurements tnken accordinm to BS 2750 have pgiven the rating by
B3 5921 an well as C weighted source room and A weighted roceiving room levels
Hormalisation was by A weighted reverberation time. The results showed A corra-
lalion coefficient of N.97 botween BG: 5821 rating and normaliced C-A level
differenca.
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