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THIN REFLECTIVE INSULATION FOR ROOF UNDERLAY

The verdion relates o veflective thin flogiblie thermad nsulation whick can be used in the Ramof &

x

feal or shest for afl typey of buildings, sad © yoettuble both fornew warks or enforbichment warks, I

pord

pariiveler fr order fo improve old fnswiation wiich is ko i plase,

Thermal andation of thiv type bus existed for somw years, and makes i possible by pardovier
contribute fo the termad tnselation of the wally, bocawse of the low headspheric emissivity of the
reflostive serfaces assoinind with noa-ventiiated uiv gapa.

This thermal aedation i ouch cure comprisey reflsotive outer oladding vomtingted by mutal sheoely

X

motallived plastic swefe which wre totudly upormsadle o wates and bave vory high soeistanes 1o the

<3

passage of woater vapour,
Whep thiy podtion s oged a¢ 8 congpdemant to pragerend existing thermal dnenlpthay, which & vory
often the case. dering sefarbichment weorks, @t b placed on the siter side eald s1de™) of & building

willwhink sverlooks thy exterior, the fuanidity which §8 contained in the inner volume of the bailding
car aee keger be dlscharged This hamidiy i then liable to aocomalate on the faner face of e
veffective thiin instatiation bepauss of the greater pormesbility o water vapons of the boer pariisne of
the exbiing thermal foulation, or i cortain oxses in the sbaenes of & vapowr bavrter. Thas, v sertan
Growmsiwesy of operatre fnd huntidily, fine Jeoplets of water o foray 8 contael with e
reflactive thermal sudatiy (dew pobdl and drop back towards the baarior of the budiding,
varticnlar ondo the bver of preserved thermal fnsalatden, or onte the hearing stracture, which, i
Iobg terny iy Hable to poncrate significant stapctnral detrriorationy.

I vrder to aveid e above-desoribed dlaadvantages, this reflective thin Hoxibile thermal ing

therefhre posttionsd o the foner side of & building, soting ay & vapour barrier, whick exslades # from
ase for refurbishment wiek How the extarton

Tre astdision, stadies carvied sut i the swin Boropeay laburatories have shewn that the fatrinsie thermat
insulation porformanee of Sy npudation was Homited to ity thisknese (R o  BAW of between §.30 and
5,50 wr BAW) tart that the theemal resisbmes R by ™ KAW {apeare metre, degres Rebvin per walt) of the
watl in which 7t v installed fncrsasse (R Dotween &8¢ snd 120 B m AW when it §s associated with
inert alt paps. Bowever, the global thermal resfatance B of thesy wally docs mot sake it poasible fo
furlfil the wselation demareds voduived by the thorma! repdutions o foree in mcot Buropesn courdrivg,
Conssquentiy, this reflectivs thin Hexible therrasd losulation esn be used onby ay & complement.

e iy >

The objvetive of the prosent invention iy In particelar to provide & thermal houwlation of the type
provisusty defined which wadiey & ;mssihie o aveld the disadvantages previonsly reforred to, qud

which can be gsed @y & vomploment © proserved thernal insulation i {;}ia«:e, by being tnstalled feovg
the sxterior without creating detrimental condensation both on the vertics! wall and eh theveet

w thie confipurarioey, the nsulation alse provides the functions of g Novilde roof underlay sersen with

bt
o

Bigh poroeabiiily to watey vapour (LB, seresnl




33

The spplingtion of the dnvention rolates It partiondar 1o uae bra reof for spplication Goaw the exierior
abuve g Teomvwork whdch sots oy 3 support far it

Aveording o the tnverdion, the reflociive o Hexible Bermal insulation 1y charatterized i that #
comprizey at legst three sleneniy vonstitaied by breathable reflestive Bingr wnd ovter eladdiag
ad by an hterppesd fayer constitited by & mat wlich & open o the passage of the water vapour,
the bvo imer and outer oladdings being Bifferent wnd being constituted by @ breattable reflective
cladding which is bopermesbie (o water situsted towards the eyievior, sad 8 brsathable oladiling wlick
it impermeably fo water and fe towardy the fnterior of the butlding {warny sids).

The term “loeathablt™ designates # ohvdding which by pernwable © watsr vaposy, bt w¥dck can be
inpermeable to waler, n ;3{1:‘{&:1&33;' in the fovpr of drops of watge,

Preforably, the reflestive tin flexibly thermal inselation hay cladding, e reflectivity of whinl iy
sufBoiend to retuen part ¢ the theemal bdvared radiation which itrepgives on eachoof the faces,
foosnenwer, the theymal Infraved radiation which iy obisined from the woofing s reflscied inte w
ventilated ade gap which 18 provided botwaen the roeBng wnd the thin bowletion, thus perngiiing »
subatantiad redition of the solwy factor of the roofing, aad mproving the ot of the aeoupamiy of
the budlding Inosammer, and therefore preventing overheating of the interior volume

In winter, the thormal nftered radiation obtaingd from the heated interior ¢ veflestad iowards the

¥

habitable volume sinsaied below, thus contvibuling wowards Hovting the thormes! losges,

Advintageously, the outer cladding of the reflective thin insulation bhas spectral mean bemispheric

Uorneasored in the wavelength band of

SR

ewmvisaivity g geverally of €1, bat prefiorably lesy than @

v 3w oand 23 win for o tenperature of betwash 20°0 awd S8%C, The mean reffectivily is 4

suininnan of 90%, and proforably move thae 985§ of the il onergy received.

8 ks

The owler cladding of the thenaad bowletion san be coustiioted by ot leoast ose shedl which ik

impermeable o water, with signifieant povmeability fo water vapoyr, chavauiorized by 8 pormealion

B

auim’s Pa (kile per sqowrs metre ssennd, Fasealt of betwaen 1107 and 1367

vitue W expressed

¢ a0 squivaient alr height defined by the value 898 expressed in metres of between L™ m
wd 26 H
The sheet care be obladned frown intevluweed synthetie Hhres with sudnale “microneivie apaces” hebwesn

the fibres which perngt the passans of waler vapowr muoleoules, whibat rensindng bupermeably fo wats

Advantageousiy, this shosthay o thickness of bebwean 108 jon and 308 wre, sad 2 mesy swrface deseity

o~

Ot §

e
%

o

spbwaen 38 gf t ard 120 wd. The sheed can be obtained from synthetio reaterial fibrsy based an

poivsthyicne, or any other synthetic vwaterial with similar properties,
Ascprding {o another oraluaiiment, the sheet which i Tmpermeable ¢ water oxn be vonstitulad by a

very Tlne micrdporcus layet v the fame of o file somaining porous wiore-particles of How siffcate or

soy other similar porows materiad, the thickness of which v generally betwesen 18 e and 40 pat with 2

-y

masy surface deraity of betwesn 10 gim” and 40 gim’,
Ascording to anether variamt, the shesl is constituted by a permsable membrane of 3 chemical natuse

Envwn as hydrephilie,



Advantageousty, the chove-described sheets which mre npenmeable to water constituting the oladding

of U thin Insalation are made lighthy smissive by an appropriate freatment of one of the fess of thess

<

shoets consisting of depogiting under vavaans of « Tayer of Hoe motal particles protected by a spesitie
transpaverd leoquer, B oovder o provent rapid oxidation of thelr serfave, whith would reduge the
reflectivity of the serface, whilst retaining thelr permeation,

Apcording o & fust vardant, the reflestive outer oladding of the bwulstion comprises two sHghdy
emmiasive troated fhees.,

According v another sobodiment, the outer cludding of the thin beulailon B 3 composite shegd
sompricing o feet reflection sheet with very low eminsivily, and ascpond shoet topermeabie to water of
iy abwve-described type, bt wd somprisiog any treatment, in order e make B sHghily smissive,

Inoa first example, the refleotive sheet of the above-deseribed composite shest B & reflestive matal
sheet, which in particalar o made of ddumbtom o woy other metal with reflective propertise sirailar
those of sluminie,

Adveniageously, this metal shest i reinforced by complomenis which are wisecisied by adbesive
bonding or any other eguivalent means whivh bave the purpess of providing this metal sheet with
mechanioad propertiss,

Agvording oo vy avvangement, the moal sheet iy avsooiated with @ tnwsparsat mubflayer relidoresd

Avcording to @ sacond wrrangement, the metal sheed iy associated with o relnforcoment suck &y a phagtie

sk, the warp toeede and weft threads of whish s suladly Hutribted In ander to upths

performanse

Accurding fo v thind avrsngoment, te ralle metal cheot i sssotialed with o relaforesmend

comatituted by & wonowoven G of synthetie fibves
It & secend example, the veflective shost of the above-deseribed composite sheat fv conatituted by 2
reinforeed maBilaver reflsorive S,

This reiuforced malifayar reflentive Obm is compoasd of 8 st faver foraning one of the sisddlvgs,

congiitutad by & plastic fibn wineh bay received on one of Hy facey g deposit under vecown of fine

¥

wmetnl particley, and by @ second lwyer Tormdng the other cladding, coastiialad by wother, ravsparon
Him.
Botweon dhoge Jovers, @ relnforvomgnt consisting of poatesl made of plastiv waterial Iy inserted iy vrder

x

to provide this reffective filon with the requived mechunical gproperties,

The oladding aad e reirdncasoand a8 ool 8o soather by swaneof & kovey of adbeave oimuded
betwinen the two claddingy and the remforcomeny whilst the exfraded il i stV molten, preossurs

sxerted on both sides by s celowler cwsures the athesion and Bnad assembly

A a virian, the seoond layer which forray the other clasdding, amd the relnforcement can b roplaced

a not-woven fiha of synthetic fves with mechanival ;:s-rs};g}ertées similar to thoss of the plasti magh
1o plastic materialy which are wed for the plastic Qs corstituiing e Gadding, the mesh @ the
non-woven Hhe of synthetie fbres, ave gomposed of cowney wedymars seeh ac pedyester, polyathodong

pobyprogviensy, o any other pobvmer with stvdlar propertics @ed alone ordn combination
¥ 3 v X 2]



& rdnforded swlitlaynr vofioctive Blm of B trpe b w tolal thickeess of bebwoen 60 and 20¢ ym,

2T

preforally 170 am, and 2 mass of Bobween 80 and 230 gim’, and proforably 170 wad

¥

The refloctive sheat of e composiie sheet sesording (o any of Ui shove-desoribed cobodinents hus

broaking strongthe o actioy favasired a:u:-axs‘ei‘sﬂ& to standird BN 12 3801 groster thun 380 K% om,

wdingd or ransverse), sad rosistanes lo learing {opas

rihaw 2SN, e

frreapeciive of the divection of traction {longd

/;'

spestive of tie direction of

X

shad) rosanursd acoorndiog b imdard EN 12 3131 grents
wractisn Uospitudinal o fransverae)

The reflentive sheat which constitites the e part of the composiie sheet of the outer cladding of Se
insulation scpording t any one of the above swbodivents i yatwrally mpermieable to water and ¥
witer vapuur. In order 1o ke # conypatible with the vegudved usage, it is made pormesbls o water gt

N

10 water vapour by au appropriate specifis freatment,

Thie speoific wordment, cardded out by sy sppropriste elecivival w wechanival meaws, comisty of
porforgting this reflestive sheet with ¢ ondifteds of holes distrihoted wniforndy over all of #s savface,

shay permitling the passage of she waler vapeir. These holes, the diameter of which i generally

by

betwesn 41 mooand Doony, and profocadly 0.8 many, represent soproximately 3% of the total meface
gracof e reflective shest,

The perforation of thiv seflective sheet leady fo pormention W which s &t fomt egusd to, bat prefersbly
greater than et of the shret pormpable fo watse vapowr sl operaeable feowater {o which Hwill be

cured in order to forny the composite sheet wiicl Constitaies the suter cladding.

fn order o forny shin composite sheet which sonstitries the suter oladding of the thin tovelation, e

R

Y

reflective shest produsal anenrding 0 aay oue of the abwve versiony I asseciatesd afler perforation, by
sdbeaive bonding, sdhesion, welding, or any other similar means which doss not block the holes, with &
sheet aduch iy npenneable 1o wader Dot pormealtiie to waler vapour, of the sbove-duseribad type, wd
the ouwter cladding thae constituted in thus mpormeable to water and permeable to water vapoms,

Avpording to g preforred sombodinmnt, the chove-deseribed composite shogt will ave o reflentive shest

i

selected Bom amongd the vershons désdribed, with & sladding o @ relnfircsned siade of sotwoies
fibres which promite better disteilntion of the diffusion of the water vapowr badween the sheet which is
mapermeably fo water wel the plerosd reflsctive sheat

Acvording o 9 preforred snboadiment, the naer sefleotive cladding of the thin nselation I8 coustineged
by o reflective sheet sclectad Sont amongsl any oue of te vorstong deseribed for the veflective shewt

&

which constiiutes the cwnpnsite sheet of the suted chadding.

3

Aovording o a first ombodiment, siler being plorced, the reffective shest & werumbled o B
fnterposed hover which forow the orat by msang of albiestve bonding, slivasmmd welding, o any ofber
shmiiar reeans.

Aosonding to a second ewbadiment, the refleative sheet Is not pleveed, sod iy thercfore totally
impermeable o water,

Aovording v the proforced ascombly wede, the reflective chest & secured an to flexihle wivepoad
laver by seediing, kguting, or any other cypivaleont mechanieat assembdy, hading te # bodug plovced by

’

sopultitude oF holes, thas maRing this sheet not impermeable 1o water nd to water vapout,



Uonseguently, respective of e mode of awembly on the indermedinge taver, the reflective shest witt

be able to conctiinte anly the bresthable nadr oladding which 1 ot Tmpernesble to waler of the
naniation facing owards the fnterior of the butlding (wany side).

The hydrophobic Sexible interposed Taver, siinated betwesn the claddings, forms a separator, the nain
function of whieh I W vadhigin @ comtant distaney Between fhe sladdings. As 2 secandary Bwmotion,

this nkerposesd Inyer hus thermal insulation propertivs which an redues the therma! conduction of the

Thiganterposed dayer oan
- according fooa Orst oxample, be constituted by » mat of synthetie fibres which bave received &

hydrophobie trastiment, and are bonded o one ancther by adhesive bonding or by mechanicnd means

%

Has pendling, sewing, or by thevreal means, or By any other eguivalent means in order to Horm g

thres-dimpasional nevwork; or

- acoording w @ wvond suaegds, B constituted by an opencoell expanded foam made of &
syathetic material such as polysthvieoe, polyeater, polvarsthane, o any other cquivaiont synthetle

materialy or
sceording to g third exaraple, be conaiitoted By natural Mooy soed av glage wocd o vodh wanl,
ot fibres of androgd o vogotable anigii,
Advardagemely, this intorposcd layer bas g thickness of betwsen § pun and 380 mm, the nasy awrfuace
density being botween 10 and 10 gfm.

.

crmal msudation bag g coeffoient of thermul constuetivity A wehich is at the

Thy roflociive thin flexibie

mast anual 1o 0.0 Wi K {watls per mutredegres Relving

frreypontive of the produption mode, the e fnsulation can vomprise oy adiesive strfpe wdielr s
fncorparated @y thy surfiee, posidonsd in e ama of ovarlapoing of the widthe, on one of the
fongitndingt edges, and protocted by a postihle costing, in parfoslar made of prperar fili odech will
be removed dering U Installation of the wdidihs of oselation,

Thy nvantion alvo relatgs fo ballding red buoulation with lesulation ay provieusly defined,
chargoterized fu that the thin vudstion b destpred to Torm o taeet air gagy shove o faver of tsudating,
whilst being eontivuons b the oreat of the roof, and Soided back vertiosily st its fatera! endes against the
fayer of insalation

Apart ooy the shove-desortbed wrrangements, the dovention consinta of a cortain nundber of pther

P

sevangementy wigch will be dendt with expdicitly hereionfier with reforcnes e particulye ernbodirments

which ave doseribed with reforence 1o the wppended drawhsge, bat gre 1o so way Tioltg. In these

o 1 isaoschomaiie view In partial verticsl sestion of a roof with a rellective thin sheot of hsulation

o]
e
A
P
e
%
.

sovording o the fovention

Fe
3
¥

figure 2 s @ vertieal crovs-section on an enbarged acaly of # portion of reflective thesmal houlation

sccording to @ first ombodiment of the fovention;

i)

£
)

Hgare ¥ is o vectical crogs-section o an enbieged seals of & otk of rellecilve theeinad andation

acstrding & vaviant of the fiest ambodiment of the investion



o

figare 4 is o scheomatle vertica! oross-seetion on an onlarged scale of an examply of 2 refloctive
sormposite sheat for the outer cladding

Sy ote fgure 4, gwe 3§ shows another exampie of a relleciive composite shoer for the outer

simdlardy to figeee 4, figewe & shows aother somple of 2 refloctive sowpeite sheet for the g
cladding; and

siwtlarly to Hgurn 4, Hgere T shows vot ansther example of & refloctive composite sheet for the euter
cladding,

£

Figwre | sheswe g rool 1 comprising sloping vaflors O on which there are fald ot widths 1 of a

reflective thin Sexible thermal insnlation 1 The widthy overlap S sxample ot thelr edgey paralie! w
the diveotion of belnp put e pleee, orthogonal & the Hoe of the greamst Jops of the woall Au s

variant, the widths san Be orlented with their largest dimension paralie! to the Hae of the groatest slope,

and the sdges which overlap soe then parafls e dhdy lin

The nsudation | comprives at least three glementa 11, 12, 13 tonstitutad by an outer oladding B and an

ey cledding 13, ¢ ave separsfed by an bnterposed fayer 12 vowstituted by hydvophabic fibreg,
apen i 1he passage of waler vapour.
Couder-late 4 whith ary arrenged above i boudation ¥ along the rafters O are used o secuss the

P .

tesifation 1 on the vaflers by oailing. Tans § ovthogonal to the line of the greatest slope ave septrsd
paralicl to one another on the vounter-lathy ¢, and perot coupling of the voof sloments 2, for example
filag or slateg.

=L

& ventifation aly gap A 1 thus formed between the upper Tace of the nsuiation 1 and the roof The

b (fgare 1) of this afr gap A correaponds to the helght of the counter-fath & The atr gap & spere

Gt i the low part alove the gotter G, and i the Rgh part B commpnicates with the puter stmosphere.

o

$o3

A fuver of therned nsudstion 3, for example a laver oty

iuss wond, Is sovured below the lnsulation L

~

)

spaved from i, sech thad @ nogcventiiated 8 e Bt provided belmy the lower face of the scresn §

The thin tnalation sdn compeide ay adheaive sty $ which b fngorparated Ho the soefage, positiened in

h

¢ aree of overlapping of the widihs, ob one of the longiindinal sdpes, sod prodected by x peshble

coatiog ¥ i paoliowdar ovads of papey ot G, wiich Wil be rorsvved when the widihs of osulation s

instaiind,

i ia

The thin inselation {1y continraus ab the crest of the roof, and at Be latorsd ends @ 35 folded baek

verfically spainst the hyer of bovdlation withowt w spave Habie to Torm 2 zap betwena the twe vertieal

\v

The air gap B e et shiwe 8 18 closed « high part and s e low par. It contributes (o the

pErig,

therreal insuldticoy

The cuter cladding 1 is vefieciive, and impermeable to water bot brasthable, f.o. poomeable foowaler

vapour, The ey oledding 13 s vellective, and breathebde g nod impermeable to watsy, Thus, the

insniation Lomn be botalled without profdoms froaw the exterior aboeve the besting stracturs € and the
sulation: 3, and below the rooting shoents 2, B exanply during referkishavend of the rof to Gt

\\-
H
3

the water vapowr ehtainad from the nterior of the building can pass theongh the insulation T whigh &



)

<1 o

parmeable to the vapour, such Hat Hwre Iy no condensation of droplety of water which are detrbeenial
ol layer of hiulation 3.

Breforably, the reflsorive thin Texible thamwel ostlation T eomprived, & lsast towands the sxierior, @
oladding B {(fgare 23 the reflectivity of which fv sufficlent for the sulation |l pormit substuntial
reduetion of the solar fictor of the roofl thuy Inprowing the comfont of the scoupanty of the building fn

summer, and proveniing everhieating of e nterior volume, and o partinsiar of the roef Himbers below

Figurs & shows 2 varfant of fhe theomal insulatier L according to which saeh bigsthable veflentivg

cladding T 13 bas two sliphtly sotivsive faces mizn nie mnd w3z nda which are permesh)

N
¥

& e wale

The e:'iasiziims, 13 Bave sufSoient veflectiviny to vaturn part of the thevoal infraved radistian which

grpal lnfared radiation abiained foo thy ronfing iy redlcotad ntn the ventiisted ak

hefween e ¥ and the by o

fation I, whish pormits » substunial

o

of the solar factor of the roof, and hapraves the vomburt of the ccoupants of the huilding in

sevprmer, by dde mcans proventing overkmating of the terior vobaw.

By winter, the thermsd fofosrad radistion oblained Howt the bested nterir Iy rellested towaedy ihe

hahitable volume diatad belowy, thus contributing towards Hmniting the heat losses,

¥
ES

b

The ouwter J1 and faner 13 claddings of the rellective thin inselation advantagrously have speows

o
7
=
=
=
7
£
&
&
.
b
&
%
e ]
Z
Z
')'7
.
zZ.
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Aty o wlioh i geneeally 0L b i proferably fesy than 002 measwred fo the
wavelorgth band babween ¥ o amd 23 pat R o feoperatuny of baiweer 20°C and 43°C. The e

refleotivity v @ ovintonsmy of 8838, and proferably mere than $8% of the total energy recgived,

inselstion can be constituted by at feaat ong shent L whick &

3
i

The onler oladding 1V of the theomg

imperoenbiy fo water, with significant pormeshility to waler vapour, chatasterizad by a pormsaiion

. b3 es o anedx
regsad By kgfm s Pa tkilos per sguare mstreascond. Pascalsy botween L 1Y and 1,10
P equivalont aly height defined by the valve Sd pxprawnd in motrey of bobwsen 11w

Aiele iy bopermenbie teowater and panneabie fo hodier vapour tar Be sonatitsted by

s obtained fowy w polynwe prenuingdhwith g solvent noder high prossore aod of 2 Bigh
tomperatury In order o fonm a paste which, scoording o @ sultable process, iz extrnded through

e Blameaty which sre depssitad with x Jarge thicknes oy s moving metal boly

ging bonded o ove mnother by s presowrs aad hewt provided by g salander in

e form 2 sontinious sheel,

o
,,y

2

werlmosd synthetic Nbwey with minate “odorometrie spavss™ babwasn

water vapoir molualer, vl ropabing hmpermeable to water,

thivkress of betwenn 100w and 300 wm, and's masy surfaee density

. The shoet can by oldaived from gynthetic material {ibres based on

i
'

solyvethyiane, oy any other syothetio material with sinvlar proportiss,



7

Socording to another embodivient, the shegt Lowhish f& impermendie o water aad ponweable to water

~

yapour oan by sonstitnted by @ very Tine odoroporeus yver in the form of o fikn contalning phwous

mivre~particles of Bome silionie or avy other sindlar povowy raaterhed, the Sickoaey of which i gonerally

} h B

v.-/
V
s
=
=

between 10 son and 40 @, with 2 wase surfies donsity of between 10 g/od xad 40 gin’
Acvording o anpther varlant, the shed L is constituted by & pormeable membrane of « chomion! native
ke ay bydrophilic,

The above-deseribed production processes for the sheet L lmpermeabls fo water and pormeabls 1o

witter viapoar which fs the subjeut of the fnvention dogy not constitute any Hmiation to other methods

which raakie § pocaibly to obialw o chost with shwibe propertics

Advantageousty: the sbovesdesoribed sheets L whish are jopenueable  walsr gonstimting the

claddings 13, 83 of the thiv tosudation § are made slightly emiasive by an apptopriate freatment of ong of

S

the faces of thege shoels. This treatment vonsiste of depositing vnder vacime ofy laper of Hae metad

spostfic tranaparent facquer, i ovder o provent rapld oxidatiiey of thudr

surfaos, whivh would reduce iy roflestivity, whilst retaining thelr permeation.

Avcording o 3 fiost varlast (fhore 33, twa Hovs of the outer cladding 11 asd of the reflective ner

o

cladding 13 are troated in ovdey o be slightly ambssive,
Acvording te other embodimenty (Sgurss 4 e 7), the outer cladding 11 of the thin badation s @

et & with very ow wrdssd and asecong

rofteotiv

o
<2

composite shest sornprising 8 porfuorated fes
shwet Lowhiok iy topormesble o wger bt perpivable o water vapowr 7 of the above-describsd tvpe. Jo
+ fivgt exaraple (figure 4), the seflective sheet & & @ roflsctive metal sheet M, which n particsle is

rmade of aluminiam or any oiher ovetal with reflective proprrties sivalar o those of aluminiom,

Advantageousiy, s metal sheet M 3 reinforsed by complemsaty which s associafed by adbesive

2

bondbny o any other equivalint reane which fuve the perppse of providing this metal sheet witly

maechanioal propertie

2

Aocording to n fist arrsngement fHustraied In Sgure §, the motal sheet M s asgoviated with a
wransparent nimltHayer veinforosd plastic fim 8

Ascording fu 2 seoond arvanpomard {Hmwe &), the owtal sheat M s sesosisied with a weinfhresment

sucl @ 8 plastic measke 8, e warg dovads and el tusady of which arg sultetly distributed o ovder to

eptimize the performance.

.e‘%c;:c.(srs)iixsg to @ third arrangement (fgere Ty the sefleotive metal chest M B sssoclated with 2

seinforcement constituied by 2 nonywoven flm 1ol wnthetiv fibres.

n g gsennd swaopit the reflociive sheet & of the abovesdesaribed composite sheat i constitwtad by 2

retnforced moltiiayer refective
This eelnbeoed pudtlayer rofloctive fibn b conposed of 3 firdt layer forming one of the slnddings,
sonativated by a plastic Ghw which bue roctived ob one of iy Hices » depiett vader vaounm of fine
metal particles, and by a3 seoond laver constiiuted by snother, transpavent film, Retween these fayers, a
reinforcement consisting of 8 mesh muade of p

reflestive Hhm with the reguired mechaninad properiiss.



-G

The claddingy ared the rednforocnent ave sodembled to ong another by mesos of o lver of adhesies
sutvided: betwesn the e oladdings sad the rolnforvesnonty whilst the oxteuded fibe i 8l molien,
prosvien sxerted on both ddee by a calouder susures the adhesion and floal sescmbly,

AS & variant, 1he sseond faver and the refafwvemsnt can b roplaesd by o nowwosesn Bl of synthetic
fibres with mechaniodl properties simibar to thoass of e plastic mssh.

i3

Thy plastie materiale w

b ary waed forthe plagtie filne constilnting the oladdingy, the mesh oy the
auevoven filny of syatbetic Bheey, wee composed of common polymens such @ polvester, polysthylene,

polepropylens, or gny oiter polymer with similie propesiies wsed slore o o sowmbination.

A reinforend nashiinper reflentive Exm\ of this type bas g totad thickness of beswesn 60 and 208 pay, angd

The reflootios sheet § of the composite shagt avcording to one of He abuve-dosoribad embodiments has

seeakion strauath Iy foaotion wisasered scoerding o standaed BX 2 3111 prester thas 308 K8 aw,

brespeotive of e dirsction of action {lngitedinal o rapsverssl, and resdstance fo tearing {nal
shank) measored acnording to standsed BN 12 310-1 greater than 230 N, brospeative of the dirsetien of
teaction (Qongitwlinal or trangvensel.

The reflentive shoot 6 which constitutes the cuter pwrt of the composits shaet of the outer cladding 1Y of

with the requiresd winge, 1ty made pormeable o water vapour by an appropriaty specific reatment,
Thiz specific tregtoemt, cuvied sl by any sppropriae olsortival o mechanical me consists of
perforating the vellentive showt with & nudibede of boleg distributed wniformly over all of its swrface.
These boles, the dlameter of which o poncvally bobween 8.1 now and 1 mm, and preferably 6.3 nan
represent approgimately 3% of the totad swrface arsgof the reflsciive sheet

Thye peefuration of this raflective sloet boads to permpation W which v at feast equal to, It prefosably

Wl

greater than that of the sheut pormenble te water vapour sod tvpenmeable to water 1o whick i will b
o ¥ ¥ t

e

secured i order fo form the composite shest whish constitutes the onter oladding.

3

P wrder to form thiv componite sheet which constitates the cuter cladding 11 of the thin enlation, the
refleotive sheet produced sevording to ane of the sboeve versions i ascoviated after perforstion, by

iibar means which devs not blodk the boles, vl »

adhesive bopding, adbesion, welding, ov awy other §

sleet T which i inwerrasable to wider and penveshis to water vapouy
Acsording v a proforred vododhvant, the shove-deseribed somposife shest will Jave sreflestive sheet

o~

sefecied from amongst the vorstons desovibed, with @ oladding o a reinforosment made of non-woven

whiol porngts batter dhviribution of fhe diffosion of the water vapour betwesn the heey ofuek b

impernaable i water aad G plersed meflsctien ahwet

Acvantiog to & profurved cododivany, te baer reflective eladding 13 of the thin taalstion i
constituted by a veflevtive shoet sefected o arongst cne of the verslong deseribed for the reflective
shest ot the suter cludding.

According to a frst embodhneat, the refleative shest is plorced sseording v the sawe msthod ae tha

5 i

describad for the refloctive shent & of the cuter sladding 11, then i nescodled ar ths inferposad By



13 by means of adbesive bonding, nhirastund welding, or any other sivdlsy moeans which does nat ok
the holes o the paasage of the water vagaur,
Acoording v & sceond soibodioen, ¢ reflcotve St § 5 ot plaresd, and v Sereibe wially
fmpermeatie to water awd W owaler vapowr, The reflective sheet € Is thon secored on the flexible
interpnasd layer B By sesdBity stting, or any other squivalent mechanival goscmbly. This foads o
the plorcing of the refleative shevt of the foner oladding B3 by & mulinde of holey which make iy
sheet ot ipermenble 1o water, thes peonitting the passage of the water vapown
Cotaequently, respestive & the mnde of assembly on the intermediate laver of the reflective alwet,
the dmer cladding B wdll be breathabie and not lopermealde to water, Thie sladding 1 of the thin
ieniation § faoey towards the intsrior of the butlding (warns sidel.
They hydrophobic Hexible intorprend layer 12, stented botwoen-the claddings §1, 13, forms @ separater,
e main Hoction of which & v mainiain & constant divisace hobwsen the claddings. As g sscondmy
fanction, it Interposed laver i termad salation propertics which can reducy the thermat
sonduction of the refleative claddings.
Thiv intergosed layer cam

wonrding 1 & Tinst exanple, Be constitatad by 4 it of symbetic fibeey which Dave redeived v
Bydrophobiv treatment, wnd are bordded o ose amtber by adbesive boading or by mechanical means

i

such @ npedling, sewing, of by termad means, o by any other squivalont sreans In ovder to fem g
threaslimenyional tetwarl; o

- ecording to a scownd oxamiple, be comstibaed by ey cpsgepell expanded foany wmade of 3
syathelle amerial nuph as pelysibylons, pelvester, polymrethane, or any other equivalent sydhetle

masterind; or

- according to a thivd evarple, be constituted by nafural Hbres such a5 glase woed or rogk waol,
or fibres of antmal or vegetable prigin

Advatiageousty, this nferpoyed Tayer has o Gucknesy of bebween § mm snd 20 mn, the mass surfies

‘

% The reffestive thin Bevible temud foselatton ¥ bay »

density being betwesn 100 and 1080 g
coefficient of thermal condsctivity & which v cgual fu, or fosy then, 0.08 Whn¥ Cwasty pey
mdtredegree Relving

The praduction process oan somprisy the following stopy: varedling of the interposed layer 12 optothe
tangy claddiveg 13, thew aasembly of the thner cadding 13 an the Inferposed laver 12 curried owt by
menny of rmelling, then adhestve honding of the puter cladding 11 on the fntermedinte fayer 12, they

sndering-heating, rolling, sutiing and pwkaging.
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Vikoay, reflekidld denipoteida otk ald

SZARADALMI IGENY RONTOK

X

Flexitilis, vékony &¢ refleliale hexlpetelés, ami lchet fols vagy lomez, & felluszndihaté

mindentéle dpileich dpltdacher &y felifuisthor, KilOndsen megmaradd cégh el

kéj.swii.z‘issis'a, arml legadihb hérom clembdl &l sgy Bloged, reflekidle, vivdtnemeresnid kil
bevonatha! {11} €5 epy ISleged balsd bevonuthdl {13}, amt ax éptilet helsgje {melep oldaly) feld

nez, shel 3 k& bovenamt gy KOebRisd vizgdy dtevesstd réteg (1) vilasat

jallemenve, hogy

2 fleged belsd bevonat (13} reflaktald bovonat

befed bovonat (13 viedtorsyatd bovorat, &
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Az ovagy 2. igénypont szerinti his cavaal jelamsave, hogy a RS bevonat {3
bobd bevonat {13) Slapos reficktivitdsa logaldbb W,

stk by

htrveretBkpovetpe (R dogatibb .04 Win R {watt por mater Kedoin Sk}

b

”7/

Az slad melvike  srering hisoigetells, azeal  jelHowmeove, dogy
® D (S

&

G

Ax pifed lpdwypontel bbrmelyibe sepeintl hszigatelds, ssxal JeBomezve, Bogy a killsd

X

hevonat (1) logalibb egy viedmemerdsald QUHabs (L) Al s jelontds viggle Stevesand
képesndggel revalolionik, $& pormatoids Sricke (W3 IR CULE\N O I E R €. KSase van

Az 5. igdnvoant szetintl hdszigetelds, areal jeBlomenye, bogy & f6lia (L} vastugudga 10 &s 308

py, Selitlet! wlva padig B8 8 128 iy Kiedst van,
A & vagy 3 igdovpont seerbngt hfeuigetelds, awsal jollomenve, hogy a FOUHE (L oy nagyon
yshanyy nikropordaus rétey alkedls, wal ogy pordves mdsz-axthikdt vukrovdsaseskekba! vagy

sgyeb pordzus novaghdl 6 flet totalmae, sk viotapsige 10 8 40 gy, & folithett silya

10 & 40 piw” KozdE v,

1:«*—

ey S, fgdoypent e

vintl fdvaipetelde, areal Jellewmenye, Bogy & fohaL (Ly ogy vegy on

Stevesasd, Geyneverst hidreiil vembnin alketia.

finom f&m rdsacoskeket tavtabmasd rélepgel van bovouvy, amilet apecidlic trassaparsss

ghkesteg vid, hogy pyors Sohitletd oviddeidiukat ~ ami exek reflekialast képessdpdt ostivkantend
- megakaddbyores, pukGshen stereszidképességik megmarad,

ot szerint hferigeteldy, seead jolleneryy, Bogy o roflokidld kil bevonatpknak

.‘

oicdals van,

AT KSE, onvhds sugdradvd hozel

CAx - B igdnypontok barmelyike szevintl hbsuigetelds, szesi jellemuzve, bogy a reflekials

kalsd bevonat (11) sy rétepel i, ami gy cackdly embizanids Répesetgh <o bbb tyukkal

R
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wors
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&L dgdnypod e
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AR T AA

~E2 -

perfordll efsf reflektdls TolidL £6) do ogy vingde (T3 dital Bydrhatd, vizedrd musodik fobat (L)
tartaivas, anil vary vizede Storeastd képesssgpet rendelienik, abol ny Storeantdkopessdy Sridke
WY 0 8y 110 kg s Pa kadn var, sl nines enylun sugirades éve.

& 1, igdnypout szerinti hdszigetedds, aneal jelemerve, hogy o rofbhkadb fodiy (8} reflekad
fmidha (M

ont szerintt hOsvigetelSs, seral jellomewvs, hogy a reflokidld fnBlla (M)

glumindambst van,

N

& 120 vagy 13 igdoypont seerimt hiszigetelds, szsal jellemenve, bogy o fafilia (M)

<

Jardéhoy ssakdetkiel (8, 8, 1) v wmegerbsiive, stk sagasatiosnd vagy aezal ehvivalomy

b

madon vannak felordsitve, hogy o RodBia mechanikal tulajdonsagokhal rendelkerzék,
A& 14, igdoypont seatinit hossigetelsy, suesd jellomenve, bogy & Rmila (M) egy 10bladtegh,

$tistend, megerdaitett msnveg Blmmel {8) van Soseskaposuben

& 14, ipdnypont szerintl hfszigeields, aveal jellemezvs, bogy s foodolia (M) egy misuyag
raesbdd (93 2l cerdgitsent va o lldtva

A B4 jgdovpont seerintl hdaxipetelds, srasd jellemenve,

erdafidess] van Deaxekaposelea, amd egyowmaayag sedlakbd! G nam sadviu fHabS (1) van

képeavi

seigetelds, aeeal jelleomsuvs, hogy o reflekidls folin (8) ey

\

sabbrdtept, mingerouitett seflek i Niokdn van kialabitve

]

A 1L vapy TR igsoypont szerhnl héaxigeielés, aresl jellemerve, hogy u roflokedls folia (83

v

ivi, amik dtndedie &1 8 | o Riaa van, 8

1ibh, toliey foltlerdn elosziatont hvakkat van &

a Folla wedjes Holtfordnek mintegy 3-8t tosnik ki

seorintt Wdexipetelés, awwnl felfemewye. bogy o refleldls fdlla (6}

& (W) aronus vagy sagyobh, nint @ vizzded, de 8 vigg

& 19 jgsnypont seerinti hészigelelds, avxal jollonezve, Bogy & porforalt reflokadhs Yola (&)

eaal, tapauatiseal, hogesetdsael vagy cpysh hasenlo exehderel « amd a Fyukakat nem

saria fo o~ van @ oizeirg, de s vingdst {7y @eresad Bdbval (L) Saeskapesoiva, hogy

x

Kimdakulion a vekony, roflobidld & 1lepnd bisaigaields Rl bevonata (11X

A 3 47 rgdnypantok b syinti b»\wﬂ}:ei:,eia‘\s‘ sead jellemeren, bogy ax Spiiet belsgje Rl

~

heramat {1 ey

el veflekiits i £6), anl havondo a kil bevonatdhoe (1),

igdaypontek barmelyike snerint hisaigetelds, azedl jelbomwave, hogy @ épdlet

babyee Ro)d nded reflekidld bovonat (13} ey rotlekndis, (obbetegl, crdsitntt Hlm,

3

» A2 vagy 23, igdaypoat s ! hdaxigetelés, neest jollomerye, hogy az <pilet bebweje fold

wézd reflekinld bovonmd {13} tobb, telles feliletén sloszlntont fyukkal van slldiva, sk

Atmérie @1 88 1o KDt van, ¢s o flke tolies Sobilordnek mintogy 3%-8 tesmsk ki

poc

& 24, lgdnypunt seevingt hiaxigetelds, sl jellemarve, hogy @ porforglt belad bevenat (13}

aterssadképessépe (W) azonos vagy nagyobl, mint @ reflekidld Killsd bevonatd (11}



2
3
3

2%, fgdoyvpont szeringl hfiveigetelds, awgal jellemerve, Bogy a porfordlt belgd

& koobitded rétepre (127 ropacatdssal, nlivahanins begesaidese! vagy sgysh hasuald

Bezel ~ arad x yokekat 2 vizghe old] nemy 2dria I van folevdsitve.

2T 8RR vigy B3, igdnvpont szerinl hbagetels, seeal jellomenve, Rogy ax dpilct bobgde fold
aded perforslt beled bevonat (131 sizdased, huckalassal vagy apyéh hasonid sechanilus dton
van folordeiive, ami wat (60D helyey
ateyeasy

I8 A 2T tpdavpont sreni@td hdsngeteldy, aeeal fellfvmenve, hogy & porbordlt beled bevenat {15}
HMerenadhdposedgr (W) czones vagy nagyobl, miot @ refekaddd kb bovermt (11

3. Aw <28 igdaypontok bireeiyike szerinil hissigetelds, anzal jellomeryy, bogy a bevonaiok
11 Se 13) hesadsefdribes spekiedlly omiseeide kootBolenye {8y 3 qem € 3 pw el
huildmbhossy twrtomdnyba, 20 85 80°C Ebenitt Ihosdesdhiaten svonos vagy keshh, mint 8L

MMOA 27, gdénppiant szerintl bdsigeialds, axaad jellomeeve, hogy & bovenatok (11 &8 13} Kdzepes
roflokedld Répesadge logaiihh B8%-a a 1oljes beitvl snergitnak,

31 3z 123 vagy 27 - 36, pdnyvpouok barnselyike seacindi flexibilis vékony dyreflokidld

Részipateldy 108 8edry, auvsd ;eﬁilmww. hagy av aldbhi i ‘s».,\(..;\&}‘: attaboszea:
foltnkeriok o KOohitlsd rétoged {12} 2 belsd bevonatra {13},
tlrdasel Ssszakapessiiok o bolsd bevonstor {13) €8 o Ruabiad réteger (12},

fedragasaziink o kibE bevonstor {11 ¢ kiebalsd rétegre (12
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