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Foreword

‘the activity of the rescarch group in 1978 has been mainly

concerned with perviousness to air ofiiopci 'ble joints and

of bullding Jntegrat:on joints (according to the results ol

the work carr]ed out in previous year°) o

We'll point out how such perv1ouune ss together with thermal

tfansmittance of the frame/joint combination reveal if the

component can comply with the energy—saviﬁg-requirements.

The main objectives pursued in 1978 can be summarized as

follows:

- collection, processing'and evaluation of openable-joints
perviousness data, collected during certifications or tests,

; Evaluation of the influence of building technologies and
component materials on perviousness.

— experimental evaluation of the reasons for the choice -of

wall/frame combination and of the relative joint components

.~ Experimental evaluation of the correlation between pervi-

~ousncss to air:rand sound-insulation power in order to de=
fine new ways of perviousness checks after installation

through acoustic property measurements,
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Let's see how these objectives have been pursued vithin every

opcrating unit,

liontedison C.S.I. Resecarch Programme

npesearch dn perviousness to air of the wall/frame joints,
according to different_types of the two components and of
the joint", . -
7he work carfied oﬁt by the CSI in the previous ycar within
the PFE had pointed out the main factoré linked to the loss
of heat through outegwyihdow—and—door frames and the impor-
tance_éf perviousness to air of the Joints between window-
and--door frame and wall and of the joints of the box itselfl
and with the wall, ;
Actually in Italy we have hundreds of mcasurements off pervi--
ousness, of frame opcnable joints but there are.no quantita-
tive indications available as far aé fixed JointLand box
perviousneés:is concerned,This glearly happéns because the
performance of'these joints depénds mainly on installatién
and installation cannot be controlled by the frame suppiier
or by the certification labceratory.,.

Therefore the second part of the CSI experimental programme-
has dealt with these aspccts of the energy—behayiour of
outer window-and-door frahes.

‘In this programme the following windoﬁ-and—door frames have

been tested (using also the results of the previous study):

no. 2 of pvc

of steel

N

no,

Fal

oL

|

no, wood

of aluminium

[

no.,

‘The two frames, one of pvc the other of stecl, used for the
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study, were fixed on a brick-wall. The first had a false
frame and no reveal, the latter.had also no reveal with
mortar Tilling in the fixed frame. Some of the remaining:

vindow~and—-door frames were fixed on a brick-wall, others

on a reinforced concrete wall, ' . )

All frames were fixed vith reveals, except for the steel

frame which was inserted on a steel frame without rcveal.

«? "
av

The wood frame was fixed on a steel false Trame.

“fhe Tixing of each frame has becen first carried out accu-

“rately, generally in compliance with the supplier instruc-

tions and then a different Tixing, gencrally chﬁngcd Tor
the worse, has been tested (i.e. without the prescribed
weather strips or scals),

All frames tested had 2 vertical wings vith rolling shut-
ters and the surface that could be opencd was 2 m2. Thes
frames belonged to the best perviousness class (A3).

Table I makesa.synthesis of the results, giving the avcrage

test) at 100 Pascal (10 mm of water column) making a dif-

ference between the frame itself, the box, the joints between

" fixed frame and wall and the total perviousness,

Owing to test uncertainties, the sum of the 3 first elements

is not always Qqual to total perviousness,

All values refer to 1 m2 of openable surface.

Vithout giving full details of the reasons why the various
results differ kthese reasons are discussed in the final
CSI report) we can make the Tfollowing general remarks:

- Doxes arec almost always sources of loss of value even

2~3-timecs more ‘than the frame itself; these losses are
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generally due to the joints between the box and the walls

which are often overlooked. Losses of this relevance can de-

grade the window-and~door frame lo a lower class.

rthe joints between fixed frame and wall, if not correctly
executed, can be responsible fof such losses as to make

cven higher class frames inclassifiable. In this connection,
together with lnaccuracy of installation it is also important
to take into consideration the conception of the joint: some

joints can be made almost watertight more easily than others;

i on the contrary some joints (may be the same, see tests 7-10)
are nore affccted than othérs by mistakes or inaccurate fix-

ing.

A quantitative cvaluation of the importance of these effects
for cnergy supply of buildings must make a dislincltion between
comfort and consumptidn; Comfort is linked to the limitation

of the thermic power installed introduced by law 373. .
From the viewpoint of comfort, and in accordance with UNI re=
gulation "Building outer rframes - classification and choice
criteria pertaining to perviousness to air watertightness and
wind résistance" (UIlII/CE 0015 June 1978, being printed as re-

ulation frames with perviousness higher than class Al can
’ £

by no mecans be accepted, lMost frequently class A2 1s required.
5 Classes Al and A3 are required respectively for less and more
demanding situations as regards windy areas, type of cxposure,
} climatic zone and height of the building;.

It is rather difficult to evaluate now the effects on Seasonal
heating consumbtion ot buiiding pervioucriess tc air.

A proper processing of climatological data 1s clearly necessary
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and we hope that it will be one of the results of the PFE.
As ics ﬁell lknovn, the pressure difference between the inside
and the outsidelof buildings (and therefore the change or
air in natural ventilation) is mainly due to thc temperature

difference between the inside and the outside and to the

‘wind action,

Geperally the wi. ndd acfidﬁ is the prevailing rcason, the tem-
perature difference being important only in the case of
very high buildings with few horizontal divisions.

A rough processing of the weteorologic data applied Yo a
few exemplifications, teads o the conclugion that from the
point of view of the SeaSonak @M@Wﬂ%*@@nSUMDtLOWf{he,M{g&@y
perviousness values of table T are tolevated only in low
wimter windiness areas (Actuwally only the Po Valley). ‘

Tn alll othevr cases only frames with an adeqmmfé level of
perVioUsnésé (from Al to A3) arec in_oompliance with the
restraints of law 373; whercas, the perviousness pointed oul
in the table (which can be typicél of ordinary frames
wvithout wecather strips or can depend, .as we saw,; on carcless
Tixing or auxiliary elcm@nts) can cause, in the space of the
scason, a Tuel consumption which, in some borderline but not
exceptional cases (for instance for 8-10 stdpcy—buildings
exposed to wind zonc 3 and to climatic zone E) can be GO
higher than the total loss (conduction and change) admitted
by law 373.

The imﬁortance of‘the control of air infiltrations for cnergy
saving in hecating is thus demonstrated and it has been point-—

ed out how muech accuracy is needed when installing joints -
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between frames and wvall,

considering tic feneral lack of information in this connection,
in order to make the most of these remarks, it will be neces-
sary to promote information and to create regulations pertain-
ing to frame-wall joints which are still Vepy'inade%uatez

regulations should talie into account dimengional and
°} g

0.
o

morphologic a3pectsﬁas'well as perforaance aspects an

‘practice codc on the subject,

ICITE-CNR Regeaich Programme

Iin 1978 the main activity of ICITE&CNR has dealt with the
collection and processing of perviousncse to ailr data col-
lected thanks to the certification activity which is carricd
out by ICITE and by other I[talian laboratories ameong vhich
T7AC in Turin following Italian and European regulations and
agreement procedurcs [1/5/2/0 -
ICITE and ITAC have collected data on perviousness of ap-
broximatively 200 vindow—-and—door frames of different types
and technologies, In order to arrange the collected data

in an easily processible form, the cdata thomselves have deen
inplemented in = data.bank set up in the data procescing
centre of ICITE within the framework of th
building tecclinical information., ; .
C :
Using such cgystem it is possible to sort out, from the test-
ed window-and-door frames date bank,iSets o components with
onc or more.wﬁll—defined typologioal'and/or morphological
siMultaheous characteristies (such as pve frames, clicding

viing stecl frames, wood frames with 2 vertical wings
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Phe first research developed according to what carried out
in the other operating units involved has dealt with the
evalvation of the.meaning of the 4 building technologies
chosen for the research. '

The experimental results obtained for each examined technol-
ogy are represented in the diagrams of graph. 1, 2, 3 and 4.
Perviousness to air is expressed in m3/hm2. The difference
between window-and-door frames without weather strips or
with some kind of strips is also represented.

When examining the data, the following consideraltlons came
[ ] >

— Most of the tested frames belong to perviousness 1o air

classes A2 and A3.

~ Prames perviousness bas been improving in the last few
years in fact higher perviousness degrecs arc more frequent

in tests carried out in previous years,

— Generally weather strips don't seem to significantly in-
fluence perviousness, In a limited number of tests it has
been noticed that good frames (A2) have further improved

their waterproofing performance thanks to weather sitrips.

- Generally experimental data coming from ICITE, ITAC and
Montcdison were in concert. A difference between ICITE and
ITAC has been found only for steel window:and-door frames.

It must be vnderlined that these data refer to perviousness

of window—and—door Fframes openable joints. In this éonnection

we should remember the considerations resulting from Monte-

dison~CSI rescarch on integration joints.

g
f “
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Available data are been processed now in order to evaluate
the possibility of obtaining perviousness characteristical
values for openable joints of window-and-door frames where
the building technology and the opening system must be
defined. 4

As Tar as other develé%ments are_cohcerned, this ycar we
have been working for the creation of AGA THERFOVISION
image treatment procedure, ICITE has been equipped with

The digitwi analogical conve}tor able to transfer the sign--
al Irom the telecamera to a compatible magnetic ltape. Some
programucs for visualization and interpretation of the ima-
e have been crcated and we expect to finish them before
the 1979 progfamme starts. Such programme will deal with

thermal transmission cocfficients.

I.E.N. Galileo Ferraris Nesearch Programme

Thelbrevious year's programme dealt with how to forecaét
theoretically the sound-insulation power of a window - and
door frame knowing the thickness of the sheet of glass and
the conditions on the edges.

The study aimed mainly at checking the reliability of

such forecast methods in view of their subsequent use as
terms of comparison of the experimental data relative tno
already installed frames.Thus indirectly obtaining infor-
mations about their perviousness to air performance.
Within the data collected, theoretical results and exner-—

imental data seem to be in agrcement.
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This year the research has been mainly concerned with the
parallel measuring oi the sound-insulation power and of-
the perviousness to air of window-and-door frames whose
installation condition has been simulated in the labora-
tory together with various tightness conditions which have
been artificiélly created in order to benefit from a
large range of performaqcos;

-

The test installation Ereated this year and fhe instruments
used aré schematized in pict. 5. .

Such test installation allows. to measure perviousness to

air according to Italian and Buropean regulations /1/:/2/.

As we represented in piet, 6, this installalion was placed
ingide the »oons to measure the sound--insulation power,

These rooms have been accomplished according to procedures
required by regulation'ISO‘l40. Pict. 6 shows also a scheme
of the instruments used., Further considerations are expres-
sed-in the 1978 Report /4/.

Two metal window-and-door frames have been chosen: one of
aluminium and one of steel both having two wings with +the
size of 2m.2m imposed by the maximum available light,
Different tightnéss conditions have been created on each
frame: through plastic strippings placed along the perimeter,
the tightness has been postulated until the extreme measur-
ing possibility while on the contrary, perviousness has been
increased enlarging the cracks on purpose. The stripping

o1 the shcet and of the movable frame has been carried out,

Tor the steel window, through rubber stirips and for the

Gtluninivm window through silicone putty.

0t both kinds of movable frames the loss factor has been
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[neasiured beforehand according to the procedures described
in the previous report.

Ac synthetic datum for perviousnesé we assumed the value of
tRhe eapacily corresponding to the pressure difference of
JooPascal, in that, the lines delimiting the classification
areds 1eclfer to this pressure.

In the case of the sound-insulation power, as the loss de-—
Pe)\AS on the fregquence, we decided t_o charac-'l;erize the peor-
—Fomance by co.ns:i‘doring the points where the phenomenum is
moreevident.

Mhe sound insulation power was then adopled as synthetic
data. Such powcr c'OJ.‘responds to the ocltave band of nominal
Fre?uance-looo ]{z: (aver,_a,r_;e of the values at the threce bands
1/3 of octave 800, 1000 and 1250 Hz). _

TS we got a series of gquantity pairs which have been
repyesented in table II and in the diagram of graph. 7, where
a8 afunction of the rate of flow at 100 Pa (Os) in relation
l6 the surface of the frame, the trend of the sound-insula--
tioh power is traced at 1000 Hz (RIOOO)' In the same graphic

the Limiting values at 100 Pa for the 3 classification areas

howebeen indicated on the abscissa. . v o
Fuwifermore the values of Rl()OO estimated by the calculation,

obfained from 2 thcoretical curves represented in graph.
Qard 9 are indicated on the ordinate,
In tRese graphics the curves are compared to the experimental

coses oblained al various conditions of perviousness.
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NHotice how up to certain tightness level the value of the
calculated sound-insulation power is iﬂ agreement with the
experimental values except in the case of low freguencies
where -oscillation can occur owing to test installation
éharacteristics;

According to these results we can make the following remarks:

~ the value of air capacity beyond which the drép of sound-
insuvlation power occurs, is oﬁ the limits of zone A}; This
zone includes window--and—door frames with the best perfor-
mances ag far as perviousness Lo air ig concerned., There—
Tore from the acoustic point of viecw this class differs

clearly Trom the olhér two.

~ Vith class A2 performances, 7 + 8 dB losses of sound - in-
sulatlion power can occur whereas within class Al these los-
ses reach 12 + 13 adB. This means thatl window-and-door
frames considered acceptable as for perviousness,even if
classified in the lowest category, can be definitely in-

adequate as for the acoustic level.

— Purthermore if we take into consideration the choice

criteria which according to UNI/CE 0015 regulation sug-
gest that, the exposurc arcas being equal,:should the
performances ol perviousness to alr increase according 1o
the building height, we observe that, should any sound-
protection be talien into consideration, these criteria

should be changed. ’
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In fact if we consider that, at. least in towvns, the main
outer noise source is the noise of traffic, the acoustic
performances of window-and-door frames should be increased

at the ground level where the noise is louder,

ITAC Research Programme

The 1978 programme of this operating unit had to deal with
the cnergy—-contents of the current technologics in the
field of "outer window-—and-door FTrames'",

The analysis was carriced out in terms of quality and when
possible in terms of guantity., In particular the fol owing

teehnologics were taken into consideration:

~ fixed and movable frames:

cnergy content of materials and technological "‘concep-=
tionsg" both pertaining to production and to maintenance
ol the installed elements. The analysis in terms of
quantity is largely incomplete due to the difficultly
of separating at the source the energy data pertaining
to the production processes. Qualitative remarks have
been made on:

wooden frames SN

cold-profiled tubular steel frames

plastic material frames

aluminiuvim frames

rubber frames

systens without frames (evuipped glass)

size (wjdth and lenght), their relatior and their absolute
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value have for outer window-and-door frames different

possible energy implications whlch have been listed and
ordered logically.

For certain situations, programmes on table computer -

systems have been worked out in order to permit approxi--

mate evaluations of’ g number of plannln@ d801 sions.

~ Opening systems:

both for technological impliéatiqns in manufacturing

processes and for the implications in "the use pattern",

the opening systems have various consecquences on the

"life cycle" energ 2y contents. The main problems pertain-

ing to the Tollowing elements have been examined:
revolving vertical wings’

sliding wings (vertical aﬁd horizontal)
wasistas (revolving on a horizontal axis)
horizontal and vertical bascules

combined (wasanta)

The fundamental energy content pertaining to the *
ing systems"

open-—
is the content relative to the perviousness

to air they allow. “xperimental information in this con-—

nection can be obtained. from the data éomputerized by

ICITE where the functional characteristics have been

correlated also o the opening systems of the tested
samples.

Transparcnt surfaces:

size ol the
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transparent surfaces (freec increments, losses etec.) ang
to their thermal conductivity, a nvmber of technologica)
aspects considered in this paragraph permit to check

in a selective way the irradiation obtained through the

transparent surfaces by treating the materials or by

superimposing variols iilms.

~ sealing, complemenltary fixed and movable strips:

|
:
f;

the ability to permit a proper checking of air infiltra.
tions and +the conceptual and techﬁological reliabiiity
have implications in different sectors of the cnergy
demand: some of the main aspects have been analyzed in
terms of quality and a fTew problems have been opened

to which other rescarch sectors'should give a contribu-
tion, |

- ihner and outer screens:

the availability of efficient systems for the checking
of the irradiation from the outside to the inside ang
viceversa, placed outside or inside the frame, is fun-
damental for the energy optimization of these elements
of the étructural envelope: illustratively:through these
screens a frame can become a passive system and contri-
bute té the thermal balance of spaces in a consplcuous
way. Technologies and fundamental concepts have been
analyzéd, and in this sector we referrecd to the resear-
ches being carried out both in Italy and in the USA

relative {o "passive systems'.

B —————
~
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5. Conclusions

We think it better to add somé synthetic notes about
present activities and about the activities which will
be carried out in 1979,

ICITE will finish the 1978 programme continuing the im-
plementation of data coming from other sources and The
processing aiming afrevaluating the inportance of +the
different building choices (ex. type of closing, number
of hinges, type of strips)‘on alr perviousness of the
certificd components, The Galileo Terrvaris Institute
will complete the Tfirst experimental study testing pve
and wooden window-and--door Trames.

As for 1979 actlivity, it-is Torcgeen that Montedison
C.5.T. and ICITE @)l develop their research activity on
the problem of thermal transmittance of frames using,

in this way, the resulis obtained during the explorafive
phase of the first year.

At the same time the thermal chamber Tor the transmittance

measurement on real-scale walls (Method ASTHM C 236) /5/

- has been made, set up and made functionning at Montedison

C.S.I. 1laboratories in Bollate, A system of the same kind
will come into operation at ICITE at the end of Narch.
eanwhile we started tests on curtain walls during which
we also expecrt to find a method to treat the image using
it to cvaluate the thermal behaviour of front components
afterlinstallation.

Further to the components already tested from the viewpoint
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of "perviousness" we plan to evaluate also the thermal
behaviouvr of components in which specific building changes
have been performed to measure transmittance (ex: double

glasses, thermal cavities,...)

At the Galileo Ferraris Institute,tests in laboratosry on
different kinds of components,with different glass thiclk-

ness/will continue aiming at-consolidating, in terms of ,
quantity, the correlation resecarched between perviouvsness
and acoustic behaviour of window-and-door frames, above
all in rather high perviougness arcas. Ve also intend to
start a serics of tests after installation checking windovi-
and-—-door Fframes whose perviousness characteristics have
been previously determined.

ITAC eventually, will go into thoroughly the evaluation

of the incidence on energy behaviovr of the building
characteristics of window-and—-door frames, comparing
progressively with the energy results of resecarch carried
ouﬁ by other operating units. Furthermore the main purpoée
of the research will be the evaluation, in terms of quan-
tity, of the energy content dve to the production and to
the installation of components of various technologies and

types.-
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