An insulating wall systemfor a building structure The
present invention relates to an insulating wall system

wo evo7aidawi | di ng structure, wherein said wall SBSI/EP2007/002791

conprises a first wall having an exterior surface with
i nsulation material attached tq sai d exterior surface

~of said first wall by fasteni ng nenbers extendi ng
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substantial ly perpendicular to the exterior surface
t Hibingwating valhsysteyp fora iding sturlE® of a second wal |

and the |nsul ation material and being fixed to the

{(In%‘%t ﬁép(j_#b%?%%‘a‘%-ﬁ%q%\m@“hgr% )ESI{%Y? gotr I%!n%cundlﬁglf ?tguc{ure wherein
s;ﬁ@tdemluwsa@nbw"mea dirsh wal havinggn reétaﬂ'orme;@f@nw@umgﬂanon material

V\Bdtthcrﬁa'dr 18C 6418 Eox@rioR shiddedbinGai€ Ot WAIC by OsteMAE rn@em bers extending
ner

e
AR e et RuRt St Sires 1Rt & eatlage siton aeber of
oesordovalifand the insptibramaterial amdibaiefixee th thofirstwealli nner
wal | by a nunber of screws penetrating through the
insulation material with an an to 80 relati

| f 60
t JVHBTI08 1A Syelerbiaue i F 4B DEIISAOAA AT ¢ Hig msulating wall

S Uyytemntdidepadstheddar ie b yertit i evosdanconter ot struckuns bea building construction,

W‘%Am%% v\ﬂjlatton @Ia%‘g Srflxécﬁt‘a%ew&td@ﬁj Fih&r an® tachuHB@r 6f'§U;§Jort beams that

I'S nount on a se structure.

TH'® p?ﬁ?ﬁ@e‘b?” Wg|quts§i§75qf gﬁl'"%"a@?ﬂ ?’H’(ﬁeéuﬁe&to e dner wey' yra number of
arhc%q{enté\@étlhg itrpsughathé %ul@ﬁbﬁemat@flal &ithSdnl &1igldosH ¢0§|t61§80° relative to

t
stugl B fing-Besrecn CBEP I8 Do TR PR PP RRBY. o5 gerews oan
sdraawsr. thelousightef the puter fdeadetstiugiwe tonteptie innenr wajluiwhiemisimoeunted on a

toougky],egsli,dggg{,@cttd,gn thi ckness of buildings, which may be
up to O nmmor nore, it is difficult to design

sui tabl e screws that can penetrate the insulation
| anhesr typenofawall ispstér eeglitalsie) Foe moasting loé e onteswalkiasulation cover of existing

extﬁﬁ@ntid %H@llsll%ﬁé@@gthégﬁ\oam%rf ﬁgm?t@nfrﬁétsﬁl that Qanh rql)l?nt@dq&e to the

ensur e are proper asten onto t I nner
welPRuUinse [Enaih Of}’l‘é SETRWEH at i on. Furt her it is readl ly
acknow edged in the building industry that the amount

OfHoD eeQ ! rmal}) dgrn &) rggettrn(?de!rrpﬁelﬂh?érﬁe%gg ft‘botylg rlnsﬁ}é%n Gﬁkness ogf buildings,

efvﬂmﬁ mgy bpmp 1on§,Q9| & grnm@@,,@rls dlfflcult to design suitable screws that can
penetrate the insulation layer in an inclined angle, as these must be exceptionally long and

thereby difficult to handle and ensure that they are properly fastened onto the inner wall

behind the insulation.

Further it is readily acknowledged in the building industry that the amount of penetrations of
the insulation cover must be limited in order to avoid jeopardising the insulating effect of the

insulation cover.

From EP 0 191 144 and WO 99/35350 examples of wall systems are disclosed wherein the
insulation material is adhesively attached to the wall surface. This use of glue to attach the
insulation to the wall may result in a reduction of attachment screws which penetrate the
insulation and creates thermal bridges. However, these solutions are not suitable for a wall

system wherein a relative thick insulation layer is required.



From EP 0 191 144 and WD 99/ 35350 exanples of wall
systens are disclosed wherein the insulation materi al

WO 200adhesd vel y attached to the wall surface. TPCBER2@7/002791
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of glue to attach the insulation to the wall may
result in a reduction of attachment screws which
penetrate the insulation and creates thermal bri dges
Hovvever %hese sol uti a not sujtable for

58 Garkpannn. 3OF noaiReL of foe CReseRLEVaNIPG o pleyile Pahsulated wal
r esqstennerdudasutt:mlsealbws Koy raoeﬂatﬂ/e thitk insulation tdypetotbeofiounted and which is
pre%§)ﬁ{gt mddavention to provide an insulated wall system
which suitably allows for a relative thick insulation
| ayer to be nmounted and which is easy to nmount. This
ObljrﬁCbbjé(S iflcdshieveaidbpya wallv@ydtens Vb ttegmirtially Meentidtiedi idhd, Ywherein the

er pen‘ﬂS@u ll%ae?%ndl\é@gJ ef'aaerﬁ_r&_rbr%grgg‘ a?g%ﬂea%%mgd pre-stressed with a

pr@@tqrre@s@@mmmtrpféerptoedyt@mwmldg heoipsiiatioh maierigl em thgy frictional

C GHFBE@@JV&Q\ thé) s biBoal radtern aftpthe Eakt@hor%ﬁrfédé&if tHe( firstWa@ A4 between
I al an

et ween t he sul ati on mat .
o hE Ryl Felbon" G MRcindtr Sftadipf TehtyeBat miskiber. gspectively. are
i restabighedn materi al and the i nner surface of the
support nenber, respectively, are established. Fbreby,
frictional forces bet ween the jnsul ati on nmenber an
t Héerehyy HiCtiqRa) foregh fepuggn é*lé*c'aﬁtsa%|"lemqeb§?9e@ﬁf\ﬁéw” aa? ghe second
prvaall @egkctivelyi ar@rpeovided fthat eerdufficienttto &asffethd wieightef thtseaind wall to

t t‘lﬁe %E? %ﬁi e‘Q@LJwe‘iyp bi %@ta&l{sr‘nﬁ% V\@lzélone?&geu??t%@elnythpwnsulatlon and the

est abl | shi i on t ween i nsul at1on
arﬁ&C‘ﬂﬁ’eW@'e%‘lﬁ'erW”Ith%ﬁﬁ”'B@t“v\%‘@rfh? fisst walk ficserdpa e ipygRation, the

f lifsitativvembteridaoaitistidrig ah@actvid@oinpor@nt ih @ve,wdllBgstérsul at i on
material is utilised as an active conmponent in the

wall system By the termfriction is nmeant the action

ofByt e terr frighen isf meand thay pyien tof iarbwrtace 9f thengupport member and the

| NSddlaBb @Butﬂﬁ@ﬂebbmgan&ﬂ% /ﬁ:ﬁ&ﬁh@l? th%Cﬁ'@f dﬂ\bﬂ@ﬂr&es bfeCthe resistance
S| St

fr| I onal
iefised Wt s RS B Presterina 67 b AR ot RIS welalf mgement here
r dﬂeMaeveThm\mnmat spiifase cof be \sepnert Mpmbéry ingy conprise a rough surface

suil.ace Sad rb%c%’f@ﬁmot‘ cUﬁHf‘éSglorﬂeﬁM tﬁ@méﬁlbﬁtﬁ\ SurfaB&l0d)g. provided by
surface structure crete m n%{£r8 re33| ons

i rPePateiPFRIYFIRS Qfﬂv'@‘al?rq"‘ééees“réceg"f e PP 'separat e

protru5|ons provi ded on the surface of the support

ﬁé mvéi%oﬁ I%ewélfk\&@l@Fn' ?Prow@e&"@h l:h %%Eﬂ&hs‘ianperne\{és@%e consuming
1S eas I'nst a [ ess tine consum ng
to mstall compared to the known wall systems. The waII system according to the invention

includes fewer components and may provide an improved insulation as the components

constituting thermal bridging may be reduced.

One further advantageous of the invention is that it will be easy to adjust the exact position of
the outer wall cover such that all cover elements of the outer wall are flush with each other.

This can be done by increasing the pre-stress of the insulation member in selected areas.

According to the invention, the insulation material is compressed and thereby providing the
pre-stressed mounting of the fastening members, said compression preferably being
between 1.2% and 3.2%, and more preferably between 1.6% and 2.4%. According to a
preferred embodiment, the predetermined tension is substantially twice the size of the

required friction forces.



to install conpared to the known wall systens. The
wal | system according to the invention includes fewer

weawpotest s and may provide an inproved i nsul aRCDEP287/002791
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the conponents constituting thermal bridging may be
reduced. One further advantagegus of the invention is

that it will be easy to adjust the exact position of

the outer wall cover such that all cover el enents of

the outer wall are flush with each other. This can be

dane finghei preferas empbodirhent xhe thickhess aind thetrbstlienays ofl tad insulation material

”‘%@%e atgc?'lr? 'iJSr‘P' aarm%?srhaﬁ?o?"élldw‘c‘ln%s%eé 3)? thé“’e?% ki8R material a

I NS U
prcempmsrsrgn wweormpeg'f'? foccoe giweifn lnﬁ@es(sront'm@eﬁr&etaé?n maerial of one

ITRIHB @feS sanFeAdlistaRRTPRiE $1¥dafé tHat 8TiaR @BlLIMtidAehAerid) eiuseBdrelatively more
2% a refer ably between 1.6% and

1.
'ﬁ%ﬁe%eem.% atqg'”ae'ﬁ\f’%' S B bodi ment , t he
predeterm ned tension is substantially tw ce the size

C’fln Etb?efér?éaténfb%&meﬁﬂ fHelRImghtod ?a%f%nul’r& n%nfbHrrstJF@Ecraﬁsetfngtr Jréfgrably are
mbodi ment, the thickness a resiliency of

et g et PSS S phY BEYGPd savs. ey drayy easy to moun
t hveith 4 predafetmitéd hpiessBH® sfrevwshaay rasol 3 stendandiseddr scadwsawhich are

C%‘&Un?e%%tﬂ% t(‘ﬂ’h&{'}lmqn?g m 'tJ ér%uIeQIﬁ&@orr%tl %ns%.n\./e an

i npression in the Insu tlon mat eri al of one and the
sane di stance. This neans that a thin insul ation
miﬁ el dfematsémibadinieat, aid Meliationaraeeriniaisdildee Bt lepgronaTayer of insulation

oanalg fh%lrr?slﬁﬁaLOA rq?tgl zm'rl gg F;'Bgfw s?c!ne fll)r%s 3r Qrgfffb?orug ﬁgterlal and also

ar e
¢ Hoam Prasiielp abrryasaEBSr%szSoﬁt any W@ﬁ*”aé'ﬁfﬂ af grgdudtsy rr@gubﬁgapp"ed In

SLHaH@lery e Fis QDR HEleBNSs p?é?@atﬁ?rnﬁr\i&almb)"e Bear8aSytefe@bly having a

et ernm ne nsion. e
gty o0 6B BB L Bk PR ek, P NGt B oD grterial my
t onaude-Wo lavers fog proriding exlee thiskneseofttheeingidatioact t ensi on.
In the preferred enbodi nent the i nsul ati on materi al

i ncludes at | east one [ i on. boards. The .
i 8 argmbswmﬁaltozﬁhearvmr}" i earta% " heSiisfilon BRTEdevge ey incluce
artgaarfddnsltytmmatat firows| Qoaads dHerklyo tHeo@latipr betwedrsfristipp rnd sompression
”$‘T 4. any conbination of products may be
appli e In partlcular the insulation material is
pref er abI y mneral fibre boards, preferably having a
danstd prefetred Girst @mbbdmiegy ofBhe Mvertiopr wé draibayl ispprimer waD and the

kgs/eg&d VJJW émc‘?bltjér%h SHHEfBi%fngélrquE@X fh@%b%@ \Jamak/%%%r&ly include
for provr I ng extra t he i nsul
one or more support members and a building cover structure mounted on said support

beams. The inner wall may be a wooden structure or a concrete wall, lime stone wall or the
like.

The support members may be wooden beams or metal profiles carrying a wooden building
cover. Other cover materials may be fibre cement, compressed fibre materials, glass or
metal, but preferably cover materials less than 5 cm in thickness. However other facade

structures may be used.

By the invention, it is realised that the wall system according to the invention alternatively
may be an internal wall of the building structure or that the first wall and the second wall

constitutes a roof structure of the building structure.



In an enbodi nent of the invention, at |east one of the
i nsul ation board | ayers may include dual density

woreovenai244 i br ous boards. Hereby, the rel ation PE/RR®N7/002791
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friction and conpression nmay be mani pul ated. In the
preferred first enbodi ment of {he invention, the first

wall is an inner wall and the second wall is an outer

wal | of the building structure. The second wall pma
orIB{erTelHpS; BE INYBRIoR fefesF o o e SEal MINERASEICS (3 g sgeompanying
buravdngsginanicbr st ruct ure nounted on sai d support

beans. The inner wall may be a wooden structure or a
concrete wall, linme stone wall or the like. The

suﬁﬁbdrt né?r‘ée?%e’ﬁ%ﬂ? Bessyiselirerfetriadyieyr of fewall syiest japeesding to an
carryi ng amuaeieent dthd ileAgorgover . O her cover

ﬁt :é : Z: 2 |g§|ysctpeemaftllc k\Jnre% o(}%ne%lus‘tystgr%r%% L&t §$ go @é@é/r%ntion illustrating the
material s dlféfwt'wh@frﬁofgesc:m in thi ckness. Hovvever ot her

f agagle st rigiglsbiepfatif B MRSy steLslippddy profle abddvdiiy to@secbrid dnfbodiment
realised t ﬁ% the. wall system according to the

i nvent i on AMEdMEEY el y may be an internal wall of the
buigl i ng d¢ a posusestiorthedeat the first wall and the

Sgfosd Wa'.éaG&Q@d'ﬁéﬂcﬁ%e%r&f@é’éff@t:{ ucture of the _
bui'l di ng structure. | owm n% the i nvention
réfe

GecP ] bod F A SHOTEA B ETEPIe 5 E3 PEIB a8 3 Bl RBle ecording to he
acconpanyisegordrembiodigent df thevitiveoton, Fig . 1 is a

sgliegati ¢ cf QeRiraie érg{éﬁentﬁém} &4 wah @%!téhf\ a@coY@Hgl to §X§ﬁ\§59lment of

according to a n of the invention;
is a scherfﬁ?i”&e’\VP’éw of a wall system according to the
i mgedt i on i$ bldisgtantbhohd the rekatoh befMgbn @@ rodxifham e&8on force and the

fig- 31is I A &haemtskge%%gcoré &%‘o%el e‘?\ﬁ&ogrﬁ& profile

accordi ng seco Invent i on,
f ffigi 9g. . 4 & giagragy Hewing thetelgtion teeyaspthe Gopticient of Fickion and the load

det ai | ed Wy AMfsyéted apéspding © thfindenlon. 3 , fig. 6 is a
schemati c expl oded cross-section view of a wall system

according to the
Figure 1 shows a wall system according to an embodiment of the invention. According to fig.

1, a first wall 1 is provided, said first wall being an inner wall in the present embodiment. On
the outside surface 11 of this inner wall 1, slabs of fibrous insulation 2 are provided, and this
insulation material 2 is fixed to the inner wall 1 by a number of fastening members 3 which
are mounted through an outer wall support member 42 of the outer wall 4 and through the
insulation 2. The second wall 4, in the present embodiment the outer wall 4, further includes
an external wall cover 43 which may be facade panels or wooden cover or the like, which are

mounted on the preferably vertically disposed elongated support members 42.

In the example shown in figure 1, a wooden wall structure is shown. However, it is realised

that other materials may be used without departing from the scope of the invention.

In order to meet predetermined heat insulation requirements of a specific wall structure, one
or more layers of insulation material 2 may be provided. As an example, two layers of

insulation material 2’, 2" are shown in figure 1.



second enbodi nent of the invention, fig. 7 is a
schemati ¢ perspective view of a wall system according

wo 0od/1m02¢hbodi nent of the invention; fig- 8 i SPEI/EP2007/002791
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di agram showi ng the rel ati on between the maxi num
friction force and the |load bygsa wall system according
to the invention; and fig- 9 |s a di agram show ng the
rel ati on between the coefficient of friction and t

| A8 By oG ETOSp 1 aTR SEEk HNRG o MoHReR B P Giiesses, re. win a
Fipgtmaneit sheiws |cadwaroVidely i then sooear 8l degvibg famna compression of the

feer:?sg iti%ﬁ%te%llztangtﬂeré 9& brgaertlégco?%cqlrﬁgk[af fig. 1, a

r0VI sal Irst wa being a n
inner wall in the_ pr_esent enmbodi nent. O n the outside
S sf aeultlof thedperinbBhent tensieh inviBé fastbning serbws Ofa ﬁd)rbuEan’dﬁ:e F, is created

alr e

mrhsgle%altﬁegoﬁg ?urfagg%[/ 89 E‘ﬁ ms%régog rrr]wlatser? rb_sl e mﬂnljarr,[,slérrfacg f41 of the
f cesitep wiath gtruetund) ér BneSsaie; r@hﬂdﬁ@cmwﬁoezﬂeqtm fwgwnathwnner surface 21
Othf e |N@|a|llor$M9@FP£I b arﬁameéxteﬁ‘naz s@act M oOHE ﬁiher\"ﬁéllh #hidfdans that a

r ou t t

oG fresn PN N SeidPe el 1o her e il i eidgied to the
a imeexakkn nahictwalds showrin #guBe Miis imogelpd loe afbmldud@ fquadrdios 6 in the

0 drolBOARRBYIVRE weidht ENG thd Kftire WAl SYstéh & FRHERIRH t& tHe foundation
the preferably vertically disposed el ongated su
TS g Jnef el kAP SAERR % WG T gl frsulation
Wahadterizl FUDby be triassferfeavwn . thdimmedxion (ndt shewr aafig. 2ed thdr&tundation is
Oto}}ﬁéns@écﬂ]' e%e‘?\d %@Xeéﬂ?thlésh%‘ma (ﬁ gﬂ&“heqﬁs?x?aq Brln Eg'n&fn%rdn rggf@g on the

I'nvention. I'n order to neet predetermne

hé%it”d?tf%‘@ ation requirenments of a specific wall

structure one o r nore |layers of insul atlon mat eri al

2 rovided. A, s ma & Jf

i YT M 82 t%natagcr;ordlrg &) theén\{e%?( on ehr’ew]uvga utﬁee ¢ nﬁ]tlon may be

f asdw;ﬁcii argi arihetyeal Qr@eathreugitthemnvmlp@ maybe am@m’t@@t \gpst meduced by

Prewsitsy8es @beordingto the ihlenBol€r manent tension | oad
provided in the screws 3 deriving froma conpression

of the insulation material 2 and the el astic
priofigures 830 6f asacdndnentediment ofAtbe invertivolis slgfwrt frethis embodiment, a

PEhTR MRS e 4R bRNided ab Q@pJoﬁSﬁ(ﬁﬁBepgz th@%ll%yst@m nﬂﬁ{rﬁfloﬂle 420 is
force Fn is created between t el pﬁ)]cgut er ace

t RYVATRISPYS PO aMacs afo™ 2 f PR By Priter gl opreferatly
t hverradidreresistant! stest, gulednised steel driee kkanEhenwofil@#2df io faomed with a central

alir?s%la%r?@ﬁgggerpg%%r%gn Es‘faﬁdqmrbuﬁélﬁg gdver gtru%ture receiving surfaces 421
on each side of the central portion 422. The building cover receiving surfaces 421 are
formed in a plane parallel with the central insulation abutting portion 422 and as shown in fig.
4 connecting portions 426 are formed which are formed as a bend in the sheet material with
respect to the central portion 422, which provides extra stiffness to the profile 420. On the
outside of the building cover receiving surfaces 421 outer portions 427 which are
substantially perpendicular to the building cover receiving surfaces 421. The particular cross-
sectional shape of the profile 420, as shown in fig. 4, provides the profile with a stiffness that
ensures an even distribution of the friction forces when the profile 420 is mounted in the wall
system sandwiching the insulation material 2 between the profile 420 and the first wall 1. The
profile 420 is formed with a specific shape providing sufficient stiffness so that the profile 420
does substantially not bend along its longitudinal axis when fitted by pre-stressed fasteners
3. In the central portion 422 of the profile 420 there is provided mounting holes 424 and



of the insulation material 2 and the external surface
11 of the inner wall 1. This neans that a friction

WO 00ce1B#4 | s est abl i shed whereby the | oad W oPCT/ER2007/002791
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outer wall 4 is transferred to the inner wall 1, which

- as shown in figure 2 - is nognted on a buil ding
foundation 6 in the ground 7. reby, the vvei ght Ft of

the entire wall systemis transferred to

f JuisiaaenraRcipg N‘)‘?P@ﬁ“?’h%s PRy hagarwargly eéieﬂ‘é?g embossings 423. By the
Ci prefilsadoanadsrm ddneaciimngdein tisenglofild142d avadheoihsuidiien 2 (see fig. 7).
insulation material F, may be transferred to the

foundation (not shown in fig. 2) if the foundation is '
diW\é‘hfﬁf?fﬁ@@_ toofiex@ elf fuien cansyre tthe avers Gisyibbing ofalg rrRwetermined
| Npkprissiem of e m@t.@dmb@aalizmisa@ s eref mounttRL dventHe. m&wmg holes
zi%lsgfh ?S]rtés%{jwn C?uﬁwag?sq %l_%gl trgrgs?ﬁ,rrle waqg(\]é %g]tanérm?ﬁgs%qq? {he disks 425
brand getot the gerdtal pdrtiorf mrmamq erafilerd 0. dve Aistsb ¢l atgr of at size covering a
| es@ﬁﬁtaﬁtﬁpﬁbﬁ%q a%ﬁn@tﬁ%éunﬁﬂgﬂo‘fe@@@ CiieGrdits400 Eﬁ%referably made in a

i nvention. odi ne

t e H\??n’f“?&‘iﬂa' "%‘,‘%sanlﬁ\)&‘ﬁ”esls P ?’rﬁ"gm&rﬁ’bﬁgﬁéﬁbk”eas ﬂgﬁ“ﬁlw"esmnd'”g
prdisks isepref@@bly 2-5onmyvi ded as support nmenber 42 in the

wal | system This profile 420 is advantageous as it 'S

made froma fire-proof material, in particular stee

priyf BisapmRPdiant 85 @Hva}r\é@ie@tsgn?”sﬁeéetf‘at GETRE GRS @ng?re‘gl mounting
Orhotel3ei.d. Fdsening peinpr o deternidatObyi the vndred ox thl baildirgrstruetlire and not

i gl)%imaf”hg L O&d?rqg ag&ilen heggtyirb@ﬁifzt%%zlt %Z%ftd\’f@at %‘ h&ﬂ ired frlctl?n may be

uré recel ving sur on eac
t (rstablished with feiative Gl fageningmeitsyui | di ng cover recei ving
surfaces 421 areformadlnaplane parallel with the

C ruij;slula cpnirgﬁt%%él ?T]%H EE):I nonsé)r%r“ Pegvycfe})?%uﬁﬁer dl?% foumﬁ%t two layers
fcnfrmdlamn matgusl @' i2) mavebedfited in asmald syHem weedidingtoptee invegtion. In a

{H??fgm ErbodRnt, 'ti%"mé‘@el’ﬁvon Witdral :pmax ibél @fﬁn&%tﬁbﬁé wool with a density of
| ne of |

f the . 3 g
o0 BTG KB PP aBEr o 40 L 0l - F91 BB BP0 keim 1 s
4 Zgunihadvantagesus thas thenftarérlesy optbe periatiecal| tag mirgra fiere wool is relative
byjal i 'Ae&)r&ﬁ’éﬁ? in & Er%%'rr\éh @Sﬁb&ﬂrﬁglﬁcﬁé snfﬁ%le arelr@g RRY SUt&rHhodt20 mm of

crosssect | onal rof | shown i n
f itge miperahfinsg P%ﬂé‘s'stp 'dﬁij Wfth PQBW'tdﬁ”%{tyset 9 f118§12%/§’ t hat !

ensures an even distribution of the friction forces

sang s%gﬁdm&fﬁ’s%%%dle%hm&ﬁdor uﬂTrE&f? oWﬁJl tlhe %)6%%@ Moo constituting

atron materla
priog |sp;§>oz;20ergtmgs 2R dn therwq!l sysiem. By arwall system accordmg to this second

embodiment, the load carrying capability is sufficiently high enabling the system according to
the invention to carry wooden, concrete, stone tiles or other building cover materials, i.e. a
load of up to 80-100 kg/m?.

With reference to fig. 7, the wall 1 is supplied with a layer of insulation 2 which is mounted
onto the outer side of the wall 1 by a number of support profiles 420 which are secured to the
wall 1 by fasteners pierced through the insulation 2 and mounted with a predetermined
amount of tension thereby slightly compressing the insulation 2 and establishing a frictional
force between the wall 1 and the insulation 2 and between the insulation 2 and the profiles
420. The profiles 420 are moreover designed for supporting the outer skin of the building, i.e.

the outer wall structure (not shown in fig. 7).



profile 420 is formed wth a specific shape providing
sufficient stiffness so that the profile 420 does

waawstaned al |y not bend along its |ongitudi nal PGIREB2007/002791
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when fitted by pre-stressed fasteners 3. In the

central portion 422 of the profile 420 there is

provi ded nounting holes 424 andfriction enhancing

knobs such as an array of rearwardly extending

erf388®iys 423. By the profile 420 a uniform contact

between the profile 420 and the insulation 2 (see fig.

7) '

eVlré r(})yc%F & ?&%ﬁ'{r%ntﬁg fr?c(ﬂ?rﬁl 'fo%esq'vh dptht IgHtr EJ]%talﬁéhs :f(rzesgss%op%ea?urmg the

t Hectippwas st iuprt wafk tee P%IPCUP d‘m@v{@ thlerBCté’Péo%‘iﬁft‘ 8% wel,ay measuring

t hRe ABHHAI ForgkshiBhtesie bBtirable tHyecdniisssion, idf. defofmdtdR! €MBE Snsulation
ansferred via the fastener heads 3 1 to the

dﬂ@ﬁ% 225 and onto the central portion 422 of the

profile 420. The di sks 425 are of a size covering a

S U3ty sl m RO foPthe Qés@ meﬂdémwmntmrﬁgwbmmﬁveﬂ%él woddBn beams
praofiles 420 are

mﬂ@ra] W OW toHteacqu[ &&qég Eheotrea@ssﬂf |H,?Hlaé|ﬁg%?%féen he inner and outer
t hiatikwae sisibobis tiverat msulatp ovittl iarignsiy Sk kgbm barefagthiakyieys &-250 mm.
mm By this enbodinent it is advantageously ensured

that the required nunber of nounting

f ISEERMA) 955 ot 8- fthe faee é’ﬁ‘ﬁ’ﬁ%’ﬂ"’kﬁ? ”thfé"’%”ﬁ%fc? 588“"’8?1“ thRevalls and
buhé dsungios by thetequatioand not primarily in order to

establish the required friction. It is found that the
required friction may be established with relative few

f S3EENK Hg VTathe frictipndonien § gagelp 8¢ 19ashob thedacafieyy-epiBe pyamll cover,
or m ner althd |nbrrm%ll Y&ed F, fuedtadibhed by the tasididichiain th¥ere-stressed
| ayers of |nsu atlon n%terlal 2", 2" may be fitted in

a wal l sys?gﬁW§§ if1§ to the |nvent|on In a

preferred Relﬁtymﬁt#@rﬂoﬁfﬁ@lhfé of fristioraefitommaigtiels ead the sydgcegextures of
m oneral ik @ateRad inVbitd, de. HRMSulaXorPhatelal bRd the Wall 8YattBal.

nore preferably 70 to 150 kg/ nB, nost preferably

approx. 100 kg/nB. It is found advantageous that the

harhe mixtien afefficiest vieasféundeo bd u E0e85with@rvatiation bf @04w00! i s
relative hard. Accordingly, in a preferred enbodinent

the surface area, g. the outernost 20 mmof th

i Theregaserepeats kﬂ%i?tf%'”g fthe islebonstiadverf {nd bRgHR the eformation of the
deinriub YhsulBtiod.slab&ad k@/netmal Tdiee Baentdwalable4, s bemunt ed

either directly or indirectly onto the profiles 420
constituting the support nenbers 42 in the wal

sj@#bﬁﬂ By a wall systemaccording to this second

41"y ?fﬁh{\'é?i’dh Pr H?)‘rtiof"?é‘L Netalfofte [C BlefhatiohY 'Proportional | Normal force
qurti CI[%HI] Yoefdr@tiograbl i n@ninlld syst emngg CQfefgrrﬂﬁtio‘hC [kN/m]
0% 0 8 32% 1,38

1 0.4 % 0.1 9 3.6% 1,5

2 0.8 % 0,27 10 4.0 % 1,7

3 1.2% 0.41 20 8 % 2,75

4 1.6 % 0.6 40 16 % 3,85

5 20 % 0.8 60 24 % 4,45

6 24 % 1 80 32 % 5

7 28% 1,2 100 40 % 54

In accordance with the measurements in table 1, it is found that a sufficient friction force may
be established by a compressing of the 250 mm thick insulation approx. 3-8 mm and more
preferably a compression between 4-6 mm for a 250 mm insulation thickness. This



the invention to carry wooden, concrete, stone tiles
or other building cover materials, i.e. a load of up

W@ 200801280 kg/ n2. Wth reference to fig. 7, theCWEP1007002791
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is supplied with a layer of insulation 2 which is

mounted onto the outer side ofgthe wall 1 by a nunber

of support profiles 420 which are secured to the wall
fasteners pierced throu h the_insul ation

SE0R A A EPPBRGRA S ROUPTERRARE | O S ST e PP - 2%

sIHegdrtiyl ¥ scfticipnt ddcsiom preehie achieweld atyi corelaBveiyn simalstaidression rsg that the

a ifdu/aibl GRS halLGRpRAtugen the vall 1 and the

i nsu lon 2 an etween the insulation 2 and the

profiles 420. The profiles 420 are noreover designed

f (Hor $EHfIeA thitgatioh ufpdbey, th?dd/aﬂue)éf thbeobfiidiérdion Gictibn Between fibrous

msuPa'tJ(t)nerrnat\é\?zlal aag‘ % (N%Séews%{f%&% \é’ptol ;? 06 Bgresuv\}ﬂg ’?rﬁé‘ﬂ%llo% force of

ctiron
ma@mox'b@ted)bh%\f pfctie npewal éorﬁ@arTherefa@@mm@ behincrepsesk depgnding on the

Wa§xtl§r§tof the- suH&ceV@%et \bﬁl Cph’é @lﬁac& extled Aapbe ﬂwahfﬁ@lated for this purpose
riction coef Sur|n

&yéaeqs p{(}){gtng grrgu%bstugfa?] Blcgatw n&aé%ﬁ égcg} sqemglnpalnr{%r a coating of

dehe)purtart walhmembert42eof jergs @l raphep matasiale tapel plaérh@rwmri glue, etc. In any

SVC%E@ %éjéﬁgoﬁ er th& lf&tetnﬁ@tsc}e%lﬂg efla %ré@@@%ﬂed M sdffﬂ:liéntly high to
Vert i cal en outer

FToRli o™ 18U RTRIn e D s BHETE B "E oY HRtgino a ricton
arghhaneingr sunacd manipulatidni dfrtbel svattisndacak 111ngd U] the irequired tténsmn in the

d%ﬁﬁ%&%r&%t@@gﬁ%@ﬁeeand a thickness of 250 nmm The

the force that determ nes the
friction force F between the walls and the insul ation
by t he equation Ff = Fn x m, where the friction
qg equals the | oad of the facade, i.e. the outer
ver the normal force Fn is established by the
tenS|on | oad on the pre-stressed fastening screws; and

Mk ordeP® detedhing tr(éqﬂtf:tfoh ¢dreddtbe@fech rrﬂnﬁ‘érél&lﬁreqfﬁsutalﬂ@w materlal and a steel

i ré,%{({/g%shqwn in flgwgss gr{g EIC gtt(itasz otr%?a&;nngltke i &Fa r}]was Q?t%p It was the
ﬁHIbEICi taldetefhige fheifrigtipm poeffizieht dscwelirgs measuringurrIregyragdensile-forces in

tﬁé IoNg kUil Ut?erc'tléﬂ bﬁkf‘ ir0the QrdAdversEN@reBASHIT BEBRGffe in order to cause
| ustratin re ationship were found between the

TP AT E P

Two test setups were used: (1) Tensile force directed in the longitudinal direction of the
batts, (2) tensile force in the transverse direction of the batts. The weights are placed equally
spaced on the section steel profile bar to simulate the effect of the pre-stressed fasteners
according to the invention. The batts were secured against displacement. The section steel
profile was connected to a load transducer and a hydraulic cylinder. An electronic
displacement transducer was used to measure the displacement of the board. The

transducers are connected to an amplifier and a PC for data acquisition.

The tensile force necessary to move the board versus the displacement was measured for
different loads in both the transverse and the longitudinal direction. Table 2 below shows the

maximum tensile force for different loads:



fibrous insulation slap and the normal force Fnare
listed in table 1, see below. Table 1 In accordance
wowaite4 measurenments in table 1, it is foundP@TEP2087/002791

sufficient friction force my be established by a
conpressing of the 250 mmthick insulation approx. 3-8
mm and nore preferably a conpression between 4-6 nm

far a 250 mminsul ation thickness. Thiscorresponds to
a1ﬁPEﬁ6rtional Springy conpression of 1.2 - 3.2% nore

Areafgpably 1. ,@axrm@n é?{g”el'f&&@tﬂy/m]a sufficient friction
qu&ﬁnLa ac(T mﬁﬁm 'e%%hgﬁnky Il conpression so

hat HASH —efifect— yot—eg9nprom sed. For
ricticdl cald Patlon ouroo§ 8 the val ue of the
#8f fi cilent of32frictidn bet ®&n fibfous insul ation
egoer 1 al| and as\800den surfaae7nay be¢ set to m= 0.5,
ERU TTTg TIT g7fgr rTtign rurtsggur appr oxi mately hal f of
ho—noral—erca—The f+eton—ray—he increased

re of ?ﬁe surface of the wall

aflf

pendi nNg on t @ t ext
8 surflace tdRGure ndy be 8&B8i pul ajed for this
wopose by e. @3,9provi di ng agngugh surface, a coating
rogriai, suciﬂoaa@; a3 eCl aum m—of a coating of the

quter—wa-—repher gf rubber material, tape,
. ﬁggti C l%?\(ol ue 91‘ o 1rTbanv case, the tens| oﬁ of
tﬁ@ofastenlng1@%¢ems 4 is of58 predetermned val ue
sufficiently high to establish the required friction
{ oG ESehGerk B fidtioh RbaRUERE el | structure 4. By
providing a friction enhancing surface manipul ation of
the wall surfaces 11, 41, the required tension in the
5 SqremMg (\B+my be reduced. Exanple 2 In order to
determne the friction forces between mneral fibre
insulation material and a steel profile as shown in
fivferees 3 to 6, a test for measuring the friction was
sqi.sl,%as&rgd Wwasietiblee Mkgpct to determne the friction
ff| $?F af wel | “as neasuring the required tensile
for§g§ '8! | ongi tudi nal direction and in the
10 t rGissheeweaight df steat piofile liokglt he profile in order to cause
displacenent of the profile Two test setups were
: ) Tensile force diregted in the Ion I tudi nal .
lerr@Elﬂ? Angye fqreps tB%WélmuMoe gﬁ%thf glc{dqﬂ g Cfa I?tﬁg as shown in table
transverse direction of the batts. The weights are
pl aced equal |y

OO0 = 350

15 Table 3

Load Coefficient of friction - p

(kg/m] | Longitudinal Transverse
10 1.36 1.12
20 1.35 1.27
30 1.34 1.36
40 1.52 1.33
50 1.35 1.37
60 1.15 1.38
70 1.13 1.23
100 1.04 1.05
150 0.79 0.89
200 0.81 0.77




spaced on the section steel profile bar to sinulate
the effect of the pre-stressed fasteners according to

wao b@7iimeent i on. The batts were secured agai nstPCT/EP2007/002791
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di spl acenent. The section steel profile was connected
to a load transducer and a hydgaulic cylinder. An
el ectroni c displacenent transducer was used to neasure
the di spl acenent of the board. The transducers are
connected to an anplifier and a PC for data
aclheireedsured .and RelchI&Bs rdsaltd ofrtalileNE @RS Sadry shawvnm@ughiddgin figures 8
b%% g versus the displacenent was neasured for
Perent | oads in both the transverse and the
| ongi tudi nal direction. Table 2 bel ow shows the

mﬂ%i iV BpdaReht trbif i U, @R daRllaldl Lo&Hichmt ofi (2GS orT &*é' basi€ oflthe measured
efflcbent of frictio

S grletngr orh ity B Fo. K8 P b FHEuST bosiegy e mitete o wool
t ead theamiof]e in sigpr fG thiath thia gransyengh endthe dingibldinal difecticas| i n

kgl Fromthe tensile forces the naxinun1coefficient of
friction are cal cul ated as shown in table 3. Tab

TG YR R P L G TSP TG SR ST oo, by
artee giventiongit dxpteatiseld| thrati athdri vgplir ersictBreandayObe Asovided iwdth pre-stressed
aga%fo%rgcre(nfs r{Jrésgrlbe% by th@ mgé“tlBHl @&%959 Qr?efrédf %btﬁ@%e gfroof structure.

friction on basi's “of neasur e resu

r ahgealk Fﬁfﬂ"h;ﬂw Also ge ‘F?e‘i 6°r1'.’“52‘ahﬁ’é”st H‘eafti“f'@'ﬁg §fucture, where a
b glaveiening W&l miush Bé provitiédwith s kowmadint/befirp inslilatiod. | S
simlar for both the transverse and the | ongitudina

di rections. Above, the invention is described wth
reference to a vertical side wall structure. However,
by the invention, it is realised that other wal
structures may be provided with pre-stressed tension
screws as prescribed by the invention. Exanples
t hereof could be a roof structure. The wall system may
al so be used for internal walls in a building
structure, where a



partitioning wall nust be provided with heat, sound
and/or fire insulation.Patent Clains: 1. An insulating

wowrior/1s02¢4 em for a buil di ng structure, wherei NnPGHEP2007/002791
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wal | system conprises a first wall (1) having an
exterior surface ( 1 1) wth ipsulation material (2)
attached to said exterior surface ( 1 1) of said first
wal | ré,ﬁ% by fastening nenmbers (3) extending

sUTRe™ A31%B1 y perpendicul ar to the exterior surface
(11) through at | east one support menber (42) of a

Selc‘}&ﬂq?s‘{ﬁ Jag {vé] )%93% Fopg bupd?r!i{;{ sq; i?j’% U/ﬁgr%rn st%d \glél) sd"él'@gl comprises a

t Hisgt waﬂeﬂ)snwgam P’&P'I'Cy S;yéaqyeﬁd) wun isulptiont r@ﬁtemj (Repttashed to said

( %(teaaresmwueﬂofpgaw ﬁ%tr\earS(eyibwafstémag Meﬁﬂﬁfse(fsﬂbﬂ@dimg substantially
ul at i

et fUerss 156, SRR <FFRR, Tonrotet AL e e b mgmoer (42) o o
i resodraitwadl 4 )raad dheiirdulagion) matedal {2)@ne keieg fixed tetbe fisstwall (11
1)chafactehigedfid that wal I (1) and between the insul ation

T__ngfﬁn the inner surface &)A&l% the sup
e SNSRI PASRAgUEPY BR{Pnng ReraT s b)) 4R dBeUnsS SR ERepd with 2
S ys¢demraned amburg of engorabhycoinpreskiey erinsutadiorsmeteria (asblthat frictional

( jércé@gtg\”g&itnlg qﬁu@ﬁorﬂﬁﬁ@nﬁl(mttﬁg eﬁgmgﬁﬁacgqme(ff $he first wall (1)

cover structure nount
aqr‘& belyyssB the M@Pé“a(‘?!?} (2) gnd Kejangr sgﬂf%ﬂee(ﬂ’? o st E‘i'pr'?@” member
t q4z) ebpeclvedy; a2 estabideei n the at | east one support
menber (42) is a steel profile having nounting
surfaces for carrying the building cover (43). 4. A
wad: [A welksysiemaeseidiortg ctagm d where, thevaegoad watl (D iaglydep one or more

prévcfdgb@dls%pwrpmm@drswzha@ Brbudih® Roasn AeLiRg(4sH foakted on said
ray of enbossings for abutting the

risin
n‘g?:'ft'i’% beﬁ%‘%}:l al (2) and one or nmore opposite

facing building cover structure receiving surfaces. 5.
A 3’\@|V\|/all§ys$$rﬁ %&?&r@tg 'cBGn i 8r £ dbfBrithe ¥h&dsebit dubfort member (42) is a

t
48 BRI PR gt Re é’%s%wiid BsraiFDy o

nounti ng hol es provi ded therein. . Awall system
acLyy \gélpg/sk% Qéc?f'cﬂ:gg]to Xaird 13, Wh@r@ﬁ'tﬂe tRe @Bfllé %aﬁ'meewnh a friction
support I's a wooden beam carr

bLAn mcllf@ SHE;%“@rCO("‘QBS)'”g %ru%rﬁ:\yég ergb%akga%ﬁ)r ew Ige7|nsulﬁlon material (2)
wadnd o8y 6t redfe @ppasitel fanigg bailddigabvar Struonre reekining k@faces.
predetermned tension is a factor 1.5 to 3

5. A wall system according to claim 4, wherein the friction enhancing surface is provided on

a central portion of the profile together with a plurality of mounting holes provided therein.

6. A wall system according to claim 1 or 2, wherein the at least one support member (42) is a

wooden beam carrying a building cover (43), such as a wooden cover.

7. A wall system according to claim 6, wherein the predetermined tension is a factor 1.5 to 3
than the size of the required friction forces, preferably the predetermined tension is a factor
two or higher than the size of the required friction forces.

8. A wall system according to any of the preceding claims, wherein the insulation material is

compressed and thereby providing the pre-stressed mounting of the fastening members (3),



than the size of the required friction forces,
preferably the predeterm ned tension is a factor two

woeooniighes than the size of the required fri ctPONEP2007/002791
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forces. 8. A wall system according to any of the

precedi ng clains, wherein the jnsulation material is
conpressed and thereby providing the pre-stressed

mounti ng of the f tenlng $ sai d conpr essi
prsé‘f"e“t"ﬁgfeﬁs'fi’é PIeEE" %@% ?LtW?% b%é aE'd 2"’0/%”’ g RS B'efe'ab'y between
priedaadbt y%bet ween 1. 6% and 2.4% 9. A wall system
according to any of the preceding clains, wherein the

el ongated fasteni ng nenbers (3) are screws. 10. A wall _
Syastt\éyﬁllé(ggtgm(ﬁcg@dlpg)toaq{y oéfhetqﬁ%cegip@@@'msm @/h%rp'@ith%glongated fastening
Whedretieis BBhareiseigws.at i on material includes at | east one

| ayer of insulation boards. 11. A wall system

according to any of the preceding clains, wherein the

i MYuf atall systerataegarding fonirioh the Brecedling elaipsawlerein the insulation material
Prigh e B ¥ashand 18k 8f ifgNstibh Yodds. 50 to 150 kg/ nB, nore
preferably 70 to 120 kg/ n8, nost preferably approx.

100 kg/nB. 12. A wall system according to any of the
pr1ecﬁd/iamgystdnfaachrdingh@arali af theetprécediog cleims, wifierein éhe insulation material is

If %Hérgltﬂb%‘bmr grekm ﬁ‘avﬁn@q 4aSitydstao 168G k3 Thére hidferably 70 to

brous ,board stem according to any of
H@OM/&@EF?S}I@WEW%'V@W’%@P&Q the first wall (1) is an
inner wall and the second wall (4) is an outer wall of

t hl% R%Audéa,gt%msé&&%wr@ \N%%f tH%‘ M@%’]eldm ﬁrﬁéﬂ iHerH gf I@gstto(ne of the

of cl stemis
i nﬁesellaﬁ%n baged Ipyess inglHee gl Mﬁsngm@?r@UmehSé’oafs!s A wal |
systen1accord|ng to any of clains 1 to 12, wherein the

fi r g?tém acgngjngi] ?g%rf)rg\@d’na(c msC %érteﬁn tHg ?rcét %all (1) is an

roof ure o struc
inner waII and the second wall (4) |s an outer wall of the bundlng structure.

14. A wall system according to any of claims 1 to 12, wherein the wall system is an internal

wall of the building structure.

15. A wall system according to any of claims 1 to 12, wherein the first wall (1) and the

second wall (4) constitutes a roof structure of the building structure.



