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llithin a research plan financed by C~8 (?"esearch '?ational 
Counci~) for the aim of savinG ener~y cons~~ption in building 
heating, a proced~re for field mea~urenent '0: air infiltration 
characteristics by r.leans of acoustical rnet::"odfO has been identifi 
eo.. The paper prese!1ts the measurement reEul ts v:hich were "ior~ 
ed out in order to find a single fie;ure ~uantity 101' each para 
meter. The conclusion is that the determination of the air in
'filtration class of windo:tH" on the basis of the tra.ncnission 
10::::::: data. is po~sible, in the ar,prox.i:::ation limit's of tbe methcd. 

In 1977 the Italian National Research Council (erm) insti 
tuted a research plan for the ~aving of energy. One of the pr~ 
posed ite~s deals 1 with the saving of en~r&Y in building heat~ 
"ith partiC'Jlar reference to the optiT7lizatio::. of 1tfindm'Ts, ,·:hieb 
as :.:, i::: ]r..no-:.,::-~, ofte:-: represent onc of the :;.::i:-. SO'..1rce' of dis 
~erdon. The 'be!1r!viour ·of a ,·1indm: ::ith rec-pect to cnerc;:;m::.st 
i~t i"- \-1ell q.ezc~ibcd by ;r.ean!:: of its air infiltration cl1arac':", 
tC:::'istic, in te::'!!1S of air flm: !,cr seco:·.5 referred to the t.e>tal 
<t.,,~ ~- .. '" t""""'\--"" "/-,3 ..... -1 -2) """'r-1C" '~~""I":" -"j,...,r ""'t_ ..... ' ".J..~': d b~r ., ... n\i.OI ..... ~ ...... ace: \",~..o • _ •. ~~ ,!u<,-",,~,,~ c .... ! ne cc"e_ ... .:.ne ... 

, a ,~~~;).tl~!'c. lab-:·~at o!':'.t pr?cG~ure; . on t::e co~trar~r no' norr:;aliz~d 
r.1ethoC e:dzt:::: fer field rneazurements on i'lina.:)::s alrec.'.dy :;3et up 
. in fini~hed ~~.lild.ings" ,i 

The I.E.~I.f}'? undertook the ta~k of "1or:i;:'ing out a method. 
for fie Id ::!e.ru::::.re::.ent ~ of <::.ir infi 1 tr,:::t iOl, cha:;acte·ri s"Z ics by 
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r:a.::lr1e, of air i~i·~iltrc..ti~r! c;:r::..~n.c:'cri~~.i::s ! .... r~~: ,"tre€r: :.et up 
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c) plastic frame, double glazing 
4+12+4 mm thick; 

d) double fra~e: outside steel 
frame, single glazine.2 mm 
thick, inside \'lOod frame, 
single glazing 3 mm thick. 

Both sound trans::lission loss 
as a funct ion of frequency (in the 
range 100+3150 Ez) and the air in 
filtration characteristic v!ere 
r:leasured on eaC:l Eample. Fi;;. 3 
reports, as an example, the EOQ~d 
trans:;;i~ !:i0!1. lor;c' vs. freCluency 
values.·(v:indo~·l c») in five Eeal
ing conditions. One can observe 
that SOQ~d trans~ission lOSE bra 
dually decreases ,.;ith increasinG 
air infiltration, r:lainly at fre
Q.ue:::cies in t:!:le medium of the mea 
surcment range. As observed by 
sone authors (U], [2]) such a 

behaviour depends from the frame s:-!ape ')r, more precisely, :fron 
the shape of the £lits through iri:!:lich the ai:r- flo~]s. 

In the co~plex 26 sound transmission loss and air infiltra 
tion characteristics l-:ere dete:rmined for the 4 t-iindows tested. 
In order to find a correlation behleen the tlr10 quantities, it 
is necessary to" expresc them hbth b;;- a siEsle re:;:re::::entative 
parameter. As far as air infiltration characteristic is concern 
ed, its variations 
as a function of 
pressure are ra
ther regular and . 
..L) .C' t-v '1 ere ... ::>rc ne va 6 

hie of the air 
:flO'r1 at 100 Pa 

(Qs 100)., as cor:: 
puted from linear 
regres~ion analy
sis, is consider
ed as a good sJ~
thetical para!iie
ter. On the CO!!-
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condition 1 ~?erfect scaling-
,·]indOl; • 

trary, the variations of the 
sound transmission loss as a 
fUnction of frequency_are irre 
gUlar-; th-erefore the syntheti,.2 
a1 index muet be based on a .. 

weigt~ing over the whole £re
quency range. Ttl0 methods have 
been investigated, consisting 
respectively in the computati~ 
of the index R\_l (accordine to 
ISO R111) and of the attenuat
ion RA in dB(A) obtained from 
the difference behleen a typi.!: 
a1 traffic noise spectrum and 
the curve of sound trans::1i.ssion 
loss under test. 

The follO'!,'Iing parameters 
,-zere calculated: RA and ?.\i 

for e~ch test condition; the 
difference fiR", and {j.?"TJ/ (betvleen 

and the other conditions) for eam 

'l'he index RT.-' looks as the more representa:tive: fig. 4 re
ports it z difference~ D.~-'.. ... : as a fu..'ict iO!1 of the locurith:,:,; 0: the 

ui:::- :lo~: '-~s 100 • One can observe that in t::,e ca~e of ::;ir:.;le 
fra!T:c 'Hinc.m-:::; the vari~t ion::' are \;el1 appro:d::w_ted bjr a strai,:ht 

line, the -standard error of estif."late DeinG' '·liti:::.in 0.15 dB. The 
same figure reports the limits EUGgested by document u~ATC [31 
for the clasr-.ification 0: i'lindo\-:s "lit}; re~PGct to t:!1eir air 
infiltration charactcristicz. 

?he:: intersectio::. behl'een the a,::;-; '" of absci£sas and the line 
of best fit, point of zero transr:lir;Bion lOSS,' falls inside the 
classification zone of best performanoe. 

:'hc r:lc~~l!rc:71c~t preciEion is rrei:icted b;;;'" r::can!:7 of E"tati
:::::,icul calc:;:lationE '.-l!1ic!i ta~;:e into account t:l€; repcatibilit:.r 
and ~eprocucibility data reported in the Acoustics Standards. 

In the ar-proximation limit!:; of the methoc, the folloHinS
ccnclusion can be ura':;n: the air infiltratior.. clacs of a ,,;indo~: 

C2_r~ ~c c!E:d:t~cec. 0::. the ba::i::: of fiel:: f."IeaEUrements of sO"J.!1d t 
::::~is::::ion lo~s, the aco~~tical pcrfor2ance in p~rfect seali~: 
co~6.itionr- bei;l5 1~no~·:n. 

The correlat ion bet',-,cen sou.."1.U trancmission 10::::; and air 
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fig. 4 

infiltY'ation class can be fixed, aocording to the results Hork 
ed out, a"" 

cl2..::::~: 
. ") 
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11 

cl::::.::::.: . ,., 
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, 1:1 

unclasci:f:'ed: t; ~l:::. -:' 
~ .. d3. 
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