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wide rnnge of simplified methods for the measurement of sound isolation in
buildings wnu reviewed in an earlier Conference Paper (1). The present paper
deals with thn methods which are gaining widest acceptance and shows how the
results of 35.5821 may be obtainable by simplified procedures.
Imnulne Method (2,3) This has been under development in France for some time
using a pistol or explosive source, whilst current work in Spain includes the
development of n multiple spark source. The equipment is small, easily nor-table
and can be independent of external power. If the time functions

q(t).'p1(t) and pzm
represent the output of the source and the resulting pressure variations at .1
point in the source room and receiving room respectively. then in the frequency
domain Q(t)HQ(w). P1(t)H}‘1('n) and P2(t)HI‘;('u)

The transfer function between the nressures rut the two detection nainl‘s is

P (w)
no") = ’ ’mm)

 

and in the frequency band f1to f2,the isnlntion between measurement positir

['2 |P1(u§)| 7 an.
1 and 2 is:

D12 .110 103 f1 an. - f '
. .. _ 2r ' P |p2<m)f a.“

. r1

Jhe processing may be either digital or nnnlonue instrumentation. hut t'nn rm}.-
ent tendency in to nnke tnpe recordings in the field and procenn digitally.- i3 I
the laboratory. ' . ‘
Ste-adv State Hethmln In America. the AS'l'H has n prnvisionn] standard for n
simplified method (".5) using [I veinhtod measurements in each room and n source
with specified spectrum. Other methods have recommended C writh source ronm
Hitll A reinhtml roar-hing roan 'nnnmlv‘o'nfintn. In the A

1) hr - 10 In]; Sr/Ar.

 

v-wthryr! tho sirrnlu level
  di [forenr'r- 1::

  



   

Proceedings of The Institute of Acoustics

  A HEVIE" OF THE MHI‘EIODS USED FOR QUICK TESTING OF sour-m
INSULATION

“More I. is the nvernne noun-i premmre in the source room, l.,. the Average sound

prennuro in the receiving roon'Sf the floor area of the receiving room for the

conditions of measurement. The specified source output was chosen ni'ter .1 study

of the nhsorption clunrnotoristion of many rooms in order to ensure thut the toound

urea—4

 

,
1': love] produced in '30:)". room: would {fall within required iimits. It is

important to o‘nntrni the spectrum when a wide band monourement in to he mde.’l‘he

norm'llinntinn in terms of floor area will he dincunsed inter.

The use of C ueilj‘itod source room and A weighted receiving rnnm measurements gives

 

eh. llnr nmnh'Irlin. on an noLove scale. to both source room frequencies (C weighting)

  rind rocnivinn room'freque .125 (A weighting) if one assumes that the transmission

 

curve .nnroxim.ute-= to the inver-e or the A weighting.

  1":u re held in «‘1 Btu-{v [H'an -)u short test

 

hn‘m'l ." of

 

I. , it war. flrrf‘e" thr-t c1mfu] control of source typo and

nngition, as we'll a: minronhone positions. could ensu'e that levels were measured

with Hui'fi r. i on ': necurn

 

However. normalisation o" the level difference, to trim

 

H1“ r’“ Wian "Jim fiharnctcrintics into acrnunt wasmore difficult. Method: of

 

I irntion innLrio n) inrnectinn h) nenr—fie'ld far-firfld level mnnnurr-‘rmt:
revnr‘hnrntinn tine "V‘HEHTQIHQH: inadinn l'n nor-Iznlinntinn in term: n." “Harbor—

3 ti'm ‘: inn 1:!-

 

a, use of refer-in":- sound

 

rce 0) Introduction of
1MthW~1 -d\.-:nrntinn. Methods b) nnd c) are used most widely. In “other! h) it
is r"unumeri that 'he near-field measurement is controlled by the source and the

Tar-field by the room characteristics. The A8?” procedure use: thin method with

.1 source of defined spectrum. The source in first calibrated by mennurements

in .1 room of kncnm abnorptien'. obtained through reverberation time,nnd in the

"‘0!" under investinetinn. ‘de then have I4; - 1.;- = C + 10 lop, Ar. ‘Jhere h“ and L]:
m": the near Field and fur field leveln. C is the nu] ihratidn cnnntnnt and AI. in

Lhe required room nhnnrptinn. Ar ir. obtained through the comhinntion or five

“new”: "MWMWMH‘ 'IW‘ 15'- S'IMPCV'to error. The menr-urementn are near-field
fur-field Inn"! reverberation timn nonnurnuen tr. in the nnlihrntien room and nonr-
field and fer—Field Jeveln in the receiving room. In method r.) it in nnnumed

that u otnndnrd room hnn R.'X‘. of 0-5 seen independent of nine or frequency and

the correction in 10 ion (‘l‘/0.'). It in nelmnmry to determine '1‘ and, whilnt
inpectlen or cn'lcnlntion in difficult. even n lnrne error 0.17. 1 one instead of

P net: niveo only 3‘. an difference. However, the llnrlnn'l inntinn nnu-l-entinn some he

reduced by nddim: nhnorption to n reverbrrnnt receiving room. “ton-iv HUI“-
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mennurement of reverberation time involves a source of known power (Lu) and n fer

field measurement (hp) using the relation 10 log T 5 LT + 10 log V - I“ - 1h,

hhere V in the room volume. The measurement in affected by the source and mic—

rophone position and should be averaged over a number of positions; The decay
method requires specialised equipment.

Comnaricon of Methods of Hormalinntions If roomo are investigated when furnished

ready for occupation. normalisation is not necessary for on assessment of subject-

ive satisfaction of the existing conditions. Measurements in unfurnished rooms

require normalisation. Assuming'that an unfurnished roomThao a reVerberation

time or two secs, the normalisation correction of 10 103 /0-5 gives 6 d3. If
the room has dimensions of 5m by hm by 2-5m. its total absorntion is "m',givin5
n normalisation correction of 1D 165 A0/A = h 65, for ADI: 10m). The differ-
ence between the two methods of normalisation is dependent only on the room dim—
ensions and for A6 = 10m2 and T0 = 0-5 sec, we have: Normalisation hy R.T.-
(Hormaliontion by A) = 10 log (n-oaev) dB. Both the normalisations ere :ero for
a room about 30"} in volume. which might have dimension km by fim by2-5n. The
'two corrections also remain equal in-this room but not zero. if the reverheration
time changes. The difference between the two methods of normalisation is seen to
depend on the volume of the room, not its acoustical conditions nnd the nefhnd
of normalisation must be specified to ensure both accuracy and repeatability,
since room volumes cannot be controlled. i
The normalisation proposed in the A51“ method permits the tfifcrencc absorption
to vary according to room dimensions. making use of the fact that, in a furnishedroom. the absorption is given approximately by.the floor area Sf.
ion is then 10 log sf/Ar. where A, is the
The floor area 51‘ =

The correct-
ahsorntion measured dnrinn the test.

V/h' where h is the ceiling height. and since A = fl ifivé .we obtain (Normalisatinn by R.T.) - (Normalisation-bv A) = 1n 1o8 (C Wu. This:5 - me fnr h = .‘mon. which is more acceptuhlea dependency on room volume. It also followsif 5;" — A, then T = r)-16"/sf = 0-161].

 

nives a constant difference 0.
than

'from thine's formula thatI
For h = 2-5m. T = 0'“ sec and this methodor nnrmaliention in

I y reverberation time.
necessary that a simplified mnnsurement method should include n normatinn method of com-arable simplicity.

It is

alis-
The near-field far-field method han thevirtue nr simplicity and rrlntvn to "armnliuntion by reverberation time, but its   
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accuracy may he quoried nince it depends an the combination of five scpnrnte

measurements. I
:-Comnnrinnn of m; 9921 with .rimnlifiefl Procedured. CnmputnLions on n lnme number

of insulation measurements taken according: to BS 2790 have nivnn the rating by

55 5°21 run well as C weighted source room and _A weighted receiving mom levels

normalisation war. by A uniuhted reverberation time. The results showed .1 curre—

lntion Coefficient. of "-97 between BS: 5321 rating and nnrmaliscd C-A level

difference.
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