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Within 2 research vlan financed by CNH {Research Yational
Council) for the aim of saving energy consumpiion in building
heating, a procedure for field meacurement -0f air infiltration
characteristics by means of acoustical methods has been identifi
ed. The paper presents the measurement results which were work
ed out in order ito find a2 single figure quantity for cach para
meter. The conclusion is that the determination of the zir in-
‘filtration class of windows on the basis of thc iransmission
loss datz is porsible, in the approx matlon limits of ihe method
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izlian Hational Resezrch Council (CHR} insti
len for the saving of energyv. One of the rro

tem deals with the saving of énﬁrgy in building heatins
with particuler reference to the optimizetion of windows, which
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T is known, oftern represent onc of the mzin s sourcer of cdizg
,ersioﬁ,f“he beqmvﬂo““‘OL 2 window 31th’reﬁae”* ‘o enerzy wast
descrloca by means of its air 13;;1trau10n charac—.
n terms of air flow per second referred to the total
ce {mBn"lm—é). Tris quantiir cen be determined by
Do ¥y Dproccdure; on the cond rary no normalized’
eld mea sur@nents on windous already set up.

“he L.A.Z.P.?. undertook the task of worxing out a method
for Tield meaguy 1 r
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smente of zir infi acterisiics by
- N S — : - - - N < < o - <+ 4
means of trancmicgieon loos mencurencnvs, ihe sirong correlaiim

beivecen th
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c) plastic frame, double glazing
4+12+44 mm thick;

d) double frame: outside steel
frame, single glazing.2 mm
thick, inside wood frame,
single glazing 3 mm thick.

Both sound transmission loss:
2s & function of freaguency (in the
range 10043150 Fz) and the air in
filtration characteristic were

measured on each'sample. Fiew. 3

reports, as an example, ithe s=ound
trensmiscion loss vs. frecuency
values, (window ¢)) in five seal-
Beal Lime - ing conditions. One can obhserve
snatiner that sound transmission losc gra

dually decreases with increasing

Feonler

2ir inTiltration, mainly at fre-
guencies in the medium of the mez
fig. 1 surement range. As observed by
4 . some authors ({1}, [21) such a
Pehaviour depends fror the frame shane or, more precisely, fiom
the shape of the £lits through which the air flows.

In the complex 2¢ sound transmission loss and air infiltra
tion characteristics were determined for the 4 windows tesied.
In order to find a correlation between the two'quantities, it
is neceséary'to‘express them both by a single rernresentative
parameter. Ls far as air infiliration chearacteristic is concern
ed, its wvariations ' ' ' '
as a function of Eele 2
pressure are ra- '

ther regular and }§S$$32QS§§§§b§§? ‘ ( '/. f\\§§§
] » :

Windew wad-e Teil

therefore the va :
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vuted from linear J Fress ﬁa//ﬁad‘“‘
e , =

regrecseion analy— ? . Q?MJ &

sis, is consider— E*’ -~

. vﬁf%f o favhioryl [ Tatal
ed 25 2 good syn- it T o Ve o A

thetical parame-
ter. On the con~




BENZDETTO ~ BROSIO

>
o
Tesl condiliens 3 tra th iati
R~ ;7ﬂa¢un TY s e variations of the
-3 ;@5 ot . sound tranesmission loss as a
e A 5 -
RN - = 58 -

functlon of freguency. are irre
'gular, therefore the synthetzc
a2l index must be based on ..
veigthing over the whole fre-
quency range. Two methods have
been investigated, consisting
respectively in the compuiatiax
the index R, (according to
IS0 R717) and of the attenuat-
jon Ry in d3(A) obtained from
the difference between a typic
2]l traffic noise spectrum and
the curve of sound transmission
loss under test. :
- The following parameters
75 250 £0 ey 0 v
es were calculated: Ry and R
for each tesl condition; the
difference AR and AR, (between
condition 1 ~perfect sealing- and the other conditions) for each
window.
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Tic. 3

The index Ry; looks 25 the more representative: fig. 4 re—
ports its fferences Ai., 25 2 function of the losarithm of the
a2ir flow g 1p0 - One can obrerve ihat in the cace of gingle
frame windouws the vaviaticns are well awnroxlm“ted by a. raight
e peing within 0.75 4d3. The
ested by document UEATC [31
ication of windowe with respeet to their air
infiltration characteristice. )

The intersection between the axis of abscicsae and the line
fit, point of zero transmiscsion loss, falls inside the
3 ion zone of best performance.
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e
line, the standard error ci estimatl
same Tigure reports the limite suzg

B3l

for the clascis

@ ieion is predicied by means of stati-
cticel calevlationg which tzke into account the repeatibility
and reproducibility dete reported in the Acoustics Staﬁdards.

In the arproximation limits of the method, the Tollowing
cenclusion can be drawn: the air infiltration celacs of 2 window

ueced on the bacis of fielsd measurementes of sownd tran

ionc being known. .
The correlation beiween sound itrancmission logcs and air
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infiltretion clese can be fixed, according to the results work
ed out, as:

- claco 23: A2 2 a3
o
- clas: AZ: 2<AR ¢ a3

w
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Leknowledgment: This giudy was entirely crvonsored by CUR.
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