CEILING OR WALL ELEMENT WITH A HEATING OR COOLING REGISTER The invention relates to a
ceiling or wall element according to the preamble of claim 1 and a ceiling or wall element according to the
preamble of claim 14 as well as the use of a composite material consisting of a non-woven fabric and a
graphite film as a ceiling or wall element. The inventibn-further relates to a thermally activatable concrete
wall or concrete ceiling to which such ceiling or wall elements are fixed. Ceiling or wall elements which
have a frame with a b&&e IpI&e WRichWAtan BeBEMENTIOhEH NimEAT tNGSWR &10XDlal INSaiting or cooling
register arranged in the frame are already knowgggnatie prior art. Known from DE 20 2007 010 215 UI
for example is a wall or ceiling cladding with a heating or cooling register in the form of pipes which are
fixed to heat conducting profiles. The heat conducting profiles rest on a rear side of a cladding surface

formed by cIaddinE%nél'%‘.’%%’ A8ddiy PhfRls BPe ke §6 _'shBBorﬁﬁg %E'haﬁ_hﬁ@[‘f-shaped
cross-section. Thé@6appoitigy rafls binel the @ddding PanelstiastehedntieRopethust@rmra frame which can
be fixed to a ceilingadil wall grigna base dotmneagd bydhe iskadsking panelsofl he lhgahcoadusting profiles are

arranged in the inigtiqr of dhisframeand ahut gaginst the fladding papsisithe Rgabgorducting profiles
and the pipes fixed tﬂ_e\r/\%q/neformatgrei rg:eaftiin&og1 coolirhq“ref‘%istﬁr.l Irrll| orgera{o E’é?ﬁ“ﬂce gocgd heating
conducting contact BEWeen the pipes ard' e cla%cﬂ_ g surface, Bind8rs%re proviagd ?ransversely to the
elongate heat cont@lting §r&fRtwhichfold dtY&ast b adijdceRtheat 8bAHEStng Proffles on the
cladding panel untibesprhg teasibny aftadheat condettingvptdfiles havrcareappo®iimatgly semicircular

shoulder on their feargide in wWideh &g pings aie aERNged efBatPes Bavpeating or cooling medium
such as hot or cold water, for example, flowing through them depending on the intended application as a

heating or cooling line. The heat c ndu<lttin %rofile are usually maide of metal, for %xample, made of

aluminium. The cl58bIHg"9aRlis"EiH, 167 EZERTe, WU HiBriS8 Yfadef IR phridls 3nP45&h wall or ceiling
claddings the effidié@éyeofMteChe&edr &sidftraeshnisaidhiofttid WalIWr deitngveldddnidgs to the room is

very low. This is oa theaenbaod disota the inkglinsedintaspacge detweehdhe reaj@centeneat conducting
profiles. These intgrmegite aRareSradHkerRN fisuRting layekahighPievsht peuinitprapgissipation of the
heat flow over theﬁafag{e_f’of EH[e Wg}l oL )((:eiliqgeclsf\ddingsf c|ingotrhe foom. rpn tct]ea%therq hand, the heat or
cold transmission from the heating or coo‘FﬁHB I_|nes$fo %_em&adding panels is(%/ery me%ci%nt because the
cladding panels céiniphis® pBGHAER DndiRebisNY register in the form of pipes

which are fixed to heat conducting profiles. The heat
conducting profiles rest on a rear side of a cladding
surface formed by claddi ng panels. The cl addi ng panels
are fixed to supporting rails having a U shaped cross-
section. The supporting rails and the cladding panels
fastened thereon thus form a frame which can be fixed
to a ceiling or wall with a base forned by the cl addi ng
panels. The heat conducting profiles are arranged in
the interior of this franme and abut against the
cl addi ng panels. The heat conducting profiles and the
pipes fixed thereon form the heating or cooling
register. In order to produce good heating conducting
contact between the pipes and the cladding surface,
bi nders are provided transversely to the elongate heat
conducting profiles which hold at |east two adjacent
heat conducting profiles on the cladding panel under
spring tension.




Starting from this, it is the object of the invention to further develop a generic ceiling or wall element so
that efficient heat transmission can be ensured between the heating or cooling register and the room to
be heated or cooled. Furthermore, the ceiling or wall element should have good sound absorption. This
object is solved by a ceiling or wall element having tlZe features of claim 1. The object is further solved in
the presence of a thermal activatable concrete wall or concrete ceiling having a ceiling or wall element
with the features dfrdainm@atPre¢emed @mingdinpentsi dfetbeskasatlingor vealpetementsetan be deduced

fro_T_n claims 3 tlcln 18l élri] Gedinger waﬂlﬂl%:r_é\enbw_hménajaér@m%m@@ Q_haS/?lW@l:*Pht(Ffé] ge fixe?ttho a
ceiling or a wall, i a ing-regi ed, the. ohject formi asis of the
invention is solveg) %at%ﬂ%n%v%éﬁﬁéf?brig Q%d@%é%orﬁtgegf g(raa% |t|e f m%gre({ﬁgp%ib d between the
base of the frame Brill 8 F&5HhPSr O8Iy rettlr YR hon \Eveér BBt Coretd ¥y 8omprises a
carbon fibre non-wvéen dHoleesT deegn dilsw comprize & alasrdfiskcaehWeRldRTHaScarbon fibre
non-woven has a highérriiheronal coniduatvityl then arglass dbre sonwverempuipsahdregxpensive. The
non-woven bringsghout,ggod squndhabsorpgion phthg ceilipg,or vglh gigraent. Thig.graphite film preferably
comprises a film oaflexll%arr]].ded grarlxniée w ic%&s Rrovideaq]g\{itsh a ggrforatpnf TheX%erf?rglted graphite film
ensures good theftna coﬁtléa between t%e%eétirgg oPcoollng reglgt’er and'the %asrépplate of the ceiling or
wall element. The B bSPE&RH§ 0P WHIPeRFENSIS preferably made of a thermally conductive

material, in particular of a metal sheet or a graphite-modified panel such as a graphite-modified

plasterboard panglnThedramals perfecablyifagned asia sgssetie, where abirast dne taase is made of a

punched metal shﬁg%ﬁ)r rgfatalc%]eoet P Oé/ﬁ(g(?‘q ¥\§§ho‘|"‘| pquf%r@ltiqrheTh%qncrypg grémq p@rforation in the
; . ul

base combined with the non-woven fabric resting on the base in the Interior of the framé ensures good

sound absorption CTREHoRARoben Hlic A0MHe pdifbthate @ YrapiteSfilhPdiPod i tH¥Eon preferably
comprises a comptite wHieh cdrtbe phedudetf by GRBrRic?ings Skeda chRipERae cagarticularly
expediently be magti ttoema cadzan filwedart-ivayepeod & gsaphitedimn maderafedipaneed graphite. The
production of expangded graghite (sprcalleghexpaadedgraghitejsknownginter glia fomAJS 3,404,061-A.
In order to produce eﬁpoalrnrtrzl1egi %r hgﬁ %apg]jte intercala |or}1?%r\pvp8unds Ph%raglpritfe salts such as, for

example, graphite%;'/ rogen su rPsn eor graphitet Hﬁra & are heated M a shotk mannér, The volume of the
graphite particles & thbRoyViRt

ea8td 6§'d tdt9ordratiuigool-#0ddnd e the®Mhe Bhe the bulk
density decreased frevaltibsrof Ran20 gilh®#hbexpandedardphiteiisus sbtained consisteof worm- or

concertina-shapet eggregates. fewmplgtely mepangedngraphieds egmraeied underdhe directional action
of pressure, the laygL planes.af th_gegfg_ggge are paferaily g ngef é’ewi%@“ Hbg]e direction of

action of the pres?ure, where the individual aggregates become entangled. In this way, self-supporting
surface structures h 58 lfceg(%rn?ple, webs, plates or moulded bodies can be produced from expanded
graphite. Thin films (having thicknesses in the range of 50 pm to 3 mm) can be produced by pressing or
rolling webs of exganded ggapghitem\Wihes calendesng laefilmbpfeexpasidedigrap e thuoproduced with a
(t:)arbon fibre nor?-wg,vqrﬁrthﬁéf}arggo?bégs g;f &é‘?p\@gfcw%?ﬂ i%fe_a@? ard ghge;sgﬁ@ﬁ@ rc])gg,he tg);rapfhtl)te film
ecome entangle t firm and non-detac e composjte is form etw, the carbon fibre
non-woven and thqeﬁggrtap%%tﬁlfﬁ}n?ﬁer oer% io?n ro:%qgén gsrglpﬁljﬁe fi rﬁ iﬁgre%%%%riteséflesﬁgﬁ\fyggnd thereby

facilitates the han8fffy S1&AEIfMG. Sinc€ GRAPHIR i€ SPritIE mABHal [here i€ UMiskhdi&he film will tear or
break when handlireptied filers of erp&ddedfgraphite "Thi, risk ltan beirkdngeddignifantly by the

perforation of the graptiia filshoul d have good sound absor pti on.

This object is solved by a ceiling or wall elenent
having the features of claim 1. The object is further
solved in the presence of a thermal activatable
concrete wall or concrete ceiling having a ceiling or
wall element with the features of claim 2. Preferred
enbodi mrents of these ceiling or wall elenents can be
deduced fromclains 3 to 18.



The heating or cooling register can comprises heating or cooling lines fixed to heat conducting profiles. In
order to ensure good thermal contact between the heating or cooling register and the base of the frame,
the base is in thermal contact with the heat conducting profiles via the composite comprising the
non-woven fabric and the perforated graphite film.-TiRe heating or cooling register can also comprise a
lightweight panel of expanded graphite in which heating or cooling lines are embedded. In this exemplary
embodiment the sunfaae o¢ithe ggagitewadHtwelghtganewWs piefdrablyainfthamaahedritaet with the

perforated graphitgden amer i epHre MEcnakagea: §08d dremmalcoptackbaiyeen the,heating or

cooling lines andewi:i tazhseaof ﬁ%—.%lfri?ﬁ%s %rmf%]%%ﬂf? Hgvs W@ﬁi \gg élpe _liggoddpg%g%duqiﬁgcomposite

comprising the perforated ite film and the non-woven fabric. The heat'(or cold) carried in the heating

| ra [
or cooling lines ca%@ﬂﬁs&iﬂf@d\ge&@ﬁa@ﬁﬂ? Rt dritoriily G0t B éﬁtir%_oédff‘aﬂ:_e' &f the ceiling or
wall element in thé hédmannefichake ey bcwan@lamest isabesrd. Thephirfacd bf the graphite
lightweight panel apposiieshegsaphitet filoeis preferabis n thermaheorftaeheveaits entie principal surface

with the surface of,tha wa{| ordhe cailing iwhichythg egiling-gravall glemgliis fixed,Asa result of this

thermal contact, the QFQF cpming érorpitgee egticr;g r coc%lilngr IiGnens cqr\}\g\? rﬁleq%ed e%{_tially via the
graphite Iightweigﬁ{ panelato the“Wak or & ing SO thatthe' mass of the'Watlor celﬁ\ﬁg cah be used as a

thermal accumulatdr fdradefyzRi ré1RBBE cthedt. SH-8afed ddiicfetdO8re\R¥RAtior 8fstems are known
from the prior art foatherir cdnditieningrafroonvehavinigasoncrate céilipgsror cantcesteaialls. In these

systems pipes cagyiRgdieating 9r ¢oplinganediasyermevateddn. kelpnonhan thecongrete ceiling or the
concrete wall. By %9&@9# eheatiﬂ%or %%Wi-%%ﬂrgydPitH§§onQBeot8tmaﬁ%§Ethesf)%iHHg or the walls and
ver t re i i

a time-delayed deli of the stored heating or cooling energy, an energy-efficient ajr conditioning of the
rooms can be ach?a?e%. B £8F eﬁ&‘ﬁp?ee,g t'fighfa c%'lig%l‘u‘?mtr 'exipr‘?plg,r %ﬁéll) %s cooled and

passed through tHd pifeire hedr¥tecrRrddwated ddiling &f wak RaneRby dharRillrR) or the wall is
slowly cooled. Theveboling engsgysitared imiheé cencraiefasiling onwalfican peeri beaethsed into the

room during the dayérr},ﬁa{@cqlaq i tBpVREY syaynet MRS, tosHewl lojariBe soemetemperature in

the room. heating or cooling register and the base plate of the
ceiling or wall elenent. The base of the ceiling or
wall element s preferably made of a thermally
conductive nmaterial, in particular of a nmetal sheet or
a graphite-nodified panel such as a graphite-nodified
pl ast erboard panel. The frane is preferably fornmed as a
cassette, where at |east the base is made of a punched
netal sheet or netal sheet provided with a perforation.
The punching or the perforation in the base conbined
with the non-woven fabric resting on the base in the
interior of the frame ensures good sound absorption.

The non-woven fabric and the perforated graphite film
di sposed thereon preferably conprises a conposite which
can be produced by calendering. Such a conposite can
particularly expediently be nmade from a carbon fibre
non-woven and a graphite film made of expanded
graphite. The production of expanded graphite (so-
call ed expanded graphite) is known inter alia from US
3,404,061-A. In order to produce expanded graphite,
graphite intercal ati on compounds or graphite salts such



For the cladding of such thermally activatable concrete ceilings or walls, the invention provides a ceiling
or wall element comprising a frame with a base which can be fixed to the wall or the ceiling, where a
non-woven fabric and a perforated graphite film are provided between the base of the frame and the wall
or the ceiling. In this exemplary embodiment a lightwight panel of expanded graphite is preferably
additionally provided between the graphite film and the wall. In this exemplary embodiment of the
invention the nonweyvel ensexesrgbed spumphabsorpyidnagehe odilpitaoewaill edeay@mtt €ood thermal

contact between theithgfreally achvaipdle wall-ors¢ribng fRAHEE. bageaof e liamss isteesured by means

of the perforated %gé)gq{ﬁ}fgm owg g@[gytei Iégi‘{twg a}r}% 'pé%)l 8d

wall or ceiling sur es efficient heatt ransmission betwee

ceiling and the ro6%%he 1eritiohd8 exPrhird i§etiARrdihERef B nfid

\ﬁe?%lg%lgr%thte film and the

e thermally activatable wall or
s S8 h¥lary embodiments

with reference to theca@asigpanying dielviggs. Rf the2drawirdfs: @hventiohhgith exfpaniéeid which a heating
or cooling registergsarranged; FtigutshPashewscoashematiofviewrahanaltemativetemhodiment of a

ceiling or wall eb@ﬁﬁbé@“ﬁi@%@aﬁr@s'nV?'?t'Oé‘oWBh & e andadieatige grinaoling gegister arranged

therein; Figure 3: showsa%
acte

rec
ceiling or wall.

on o

tic C view o(La celglng%lwall ?Iemen alg:r;lréged on a thermally activatable

| ayer planes of the graphite are preferably arranged
perpendicular to the direction of action of the
pressure, where the individual aggregates becone
ent angl ed. In this way, sel f-supporting surface

structures such as, for exanple, webs,

pl ates or

noul ded bodi es can be produced from expanded graphite.
Thin films (having thicknesses in the range of 50 umto
3 M) can be produced by pressing or rolling webs of
expanded graphite. \Wen calendering a film of expanded
graphite thus produced with a carbon fibre non-woven,
the carbon fibres of the non-woven surface and the
surface of the graphite film beconme entangled so that a
firmand non-detachabl e conposite is formed between the
carbon fibre non-woven and the graphite film

Perforation of the graphite film increases its
flexibility and thereby facilitates the handling of the

film Since graphite is a brittle material,

there is a

risk that the film will tear or break when handling

thin filnms of expanded graphite. This

risk can be

reduced significantly by the perforation of the

graphite film

The heating or cooling register can conprises heating
or cooling lines fixed to heat conducting profiles. In

order to ensure good thermal contact

heating or cooling register and the base of

bet ween the

the frame,

the base is in thermal contact with the heat conducting



In the exemplary embodiments of the invention described hereinafter, the use of ceiling or wall elements
according to the invention for fixing to a ceiling 5 extending in the horizontal plane is shown. We therefore
talk of ceiling elements in each case. The ceiling or wall elements according to the invention can however
also be used in a corresponding manner for fixing-to@ vertical wall. In the exemplary embodiments shown
in the drawings the same or corresponding parts are provided with the same reference numbers. Insofar
as thermally activatatile ceacreteaceilings cowalls iare meatipnedj tigs i$ limdersteotbasconcrete ceilings

or walls in which gipes ia¢e &3idl fohEheBRFSRAE & afreatia er £pping medium. These pipes are used for
the thermal activation of the ceiling or the wall. Figure 1 shows a first exemplary embodiment of a ceiling

element 10 accordil?é; to the invention for fixing to a ceiling, where the ceiling element 10 has a frame 2

which can be fixed 8 a BERNG THE #SA0L Db nigiled £ hade?brbd by SPHREL Pfaté?2a and side walls
2b disposed thereloinddyt fopim@lt ineagrelly afitrereapdss ptHtanti. t& fikimgiarsde beas fdv@ned on the upper

edge of the side walls 2Apbyiwigichimaass the eframen? dasde fixed to e cedingnpl pasticular can be
screwed thereon. Jhsfiamene is praferally: fosmed,in a%seétﬁﬁmqeewiqhi f@qm%malls 2b arranged
circumferentially argHgg the base rpé?teerz%'l The frrz]ameF %eis pre er%blx rggge o\M.n%%tal, n garticular from a
metal sheet. The BASE plat('aia i prowd%d With 8 per JIakiBR! ThE NEIES b thd perforation in the base

plate 2a ensure tHRE'sbohalweve AR fetrate ifto WEFrarhe D aRBiddrfbeRidfEAShere. A heating or
cooling register 9 & aaang€édadd thereaszelte-sioaped fraret2nvde the texemplaay entgbodiment shown in

Figure 1, the heatinghpy agolingeagisied & sempsises st pluralityrafifixing prefiles 14 aagged next to one
another and parallgl fo ong af‘ﬂ@.‘e&i{ which & -‘%63?9.&? AR SRERS; gnd fg% pled figm a

0
heat-conductive material, in particular a metal. Ixing profiles 11 prefera omprise aluminium
profiles. Heating dr¥ooRfg i regtiaéj(r%r@ﬁ?ﬁffe‘? dfe'sﬁdﬂla%ﬁ) atsrlﬁp&‘)”_éW@H oattﬁ'gf fixing profiles 11.
The pipes 12 can, o€ ex@aiplel Pe F@fadled Gusithvedy bNndmpodiadéiyng semictiellam@ceiving tabs on
the upper side of theniésng sgmotlesdi ks t@ihantpassisliye e fdrifastening asdchowever, rdlso feasible such

as, for example, afdng PMeARS of PG EURSOLFIMIKE. ceiling or wall el enent
in the room in which the ceiling or wall elenment is
| ocated. The surface of the graphite |ightweight panel
opposite the graphite film is preferably in thernmnal
contact over its entire principal surface with the
surface of the wall or the ceiling to which the ceiling
or wall elenent is fixed. As a result of this thernal
contact, the heat coming from the heating or cooling
lines can be released partially via the graphite
i ghtwei ght panel to the wall or ceiling so that the
mass of the wall or ceiling can be used as a thernal
accunul ator for a del ayed rel ease of heat.

So-called concrete core activation systens are known
from the prior art for the air conditioning of roons
having concrete ceilings or concrete walls. In these
systens pipes carrying heating or cooling nedia are
nounted in, below or on the concrete ceiling or the
concrete wall. By storing the heating or cooling energy
in the concrete mass of the ceiling or the walls and a
ti me-del ayed delivery of the stored heating or cooling
energy, an energy-efficient air conditioning of the



The fixing profiles 11 are disposed on a perforated graphite film in thermal contact with the graphite film 1.
Expediently, the underside of each fixing profile 11 is adhesively bonded to the graphite film 1 by means
of a thermally conducting adhesive. A non-woven fabric 3 is disposed between the perforated graphite
film 1 and the inner surface of the base plate 2a. Fhénen-woven fabric 3 can comprises a glass fibre
non-woven or preferably a carbon fibre non-woven. The non-woven 3 is adhesively bonded to the inner
surface of the basequlate 2aby beeanshofe dtermafyscontioctingxadipe sive.aT hainghtwaven fabric 3 and

the perfo_rated graghdeifig }leesp@d'(aniw GOMaRpse a m@pﬁitegn@@éi?édémmm@aroduceq by
calendering from Tﬁla{)%%rﬁ f'PEee”OB?' %VGirh?’ gng‘?tngrpeqrgorg deg@m"\?affl%lésepfipff larly suitable.
mpri [

The graphite film 1 expediently ¢ ses a thin film of expanded graphite with a perforation. A hole
fraction of 2% to %% ef@liles g%ﬂrtﬁﬂ'}’dl_iﬁ@%f thi' ddriskatdl gFé}%it&@i‘l% 1'ahd Pr@%Mts breaking or
tearing of the grapti®! fith. Fijiee XoRbWEENAREr 8Xenfdl@feémbotlinidie of ePEEiliAY ®r wall element

according to the invgntiomgwhoeh has B heatingt dreeoohieg eglistas Ocarramged trhthe feone 2. Unlike in the
exemplary embodipenhghowg indjorte Bate BepURd Of CORINGAPRISIeMAs hatm{gmed by a
lightweight panel %3 of Iex‘ﬁﬁnd[sg ra_pm']te in which heatlngtand coolln%gnes 12 are embedded. The

underside of the Iigﬂtv\S/el% t)()late i intheR Al ESEAE: With the SurtiSe bP AR perforated graphite film

1. A non-woven fabric, in particular a glass fibre or a carbon fibre non-woven is again arranged between
the perforated grapbitetfiie Tlaaddihedoade platd 2ahef timel framac2.i Asiirmthee eremplatyeembodiment of

Figure 1, the non-w@venigdrier3 argl the pereratadaiapbiie Hpvi aseedieaidy CPAYPrises a
non-detachable cgmppsiéqa gﬁgnqar%%ip{g n g \ﬁO\fernr?ﬁBd ﬁf{lm g; e&@?%dﬁﬂigc,rﬂp@ eﬁprovided with a
rma

perforation. In order tg ensure the est%c[)ssm t contact between u rEer side 15 of the

¢ the
graphite lightweigR€pdh&ief3 hAd thE stiftake 94 ﬁme%‘aiﬁ_ﬁd‘g: theGpFeAsile 158V 2 graphite
lightweight plate 1f3¢iRradhesiv€ly Boneiedf trakeaskilias apmidce 14ivith satherniiladiaive 4. - 10 -
between the base of the frame and the wall or the

ceiling. In this exenplary enbodinent a |ightweight
panel of expanded graphite is preferably additionally
provi ded between the graphite filmand the wall.

In this exenplary enbodi nent of the invention the non-
woven ensures good sound absorption of the ceiling or
wal | el ement . Good thernal cont act bet ween the
thermally activatable wall or ceiling and the base of
the franme is ensured by neans of the perforated
graphite film and graphite |ightweight panel provided
between the graphite film and the wall or «ceiling
surface. This provides efficient heat transm ssion
between the thernmally activatable wall or ceiling and
the room

The invention is explained in detail hereinafter by
nmeans of exenplary enbodinments with reference to the
acconpanyi ng drawi ngs. In the draw ngs:

Figure 1: shows a schematic view of a first enbodi nment
of a ceiling or wall elenent according to the



the perforated graphite film is preferably between 200 pm and 3 mm. Figure 3 shows a ceiling element 10
fixed to a thermally activatable concrete ceiling 5. Pipes 7 through which a heating or cooling medium can
be passed for thermal activation of the ceiling 5 run in the concrete ceiling. The ceiling element 10 has a
frame 2 which, as in the two previous exemplary emBodiments, comprises a base plate 2a and at least
two side walls 2b. As in the two previous exemplary embodiments, the frame 2 is expediently
cassette-shaped with a base platee2d and feut perdgpHarahsiderwalts 2. Bhenframend i®smade of a metal
sheet and the base plate 2a hgsa|naifpratignyyhiehiensares tyalgsound waves can enter into the frame

interior and be abf_g)rr b thfr.resﬁo n-vgove&é?imc[ 3 éyir\_gi %nwth%Pasgrplag,? ggr%q p.(leeferably glued

thereon and a per graphite film 1 located thereon is again disposed in the interior of the

cassette-shaped frame 2. The HIRCHLTEA abRE 3 &hd B bERBrady griBhite ffhE8Rpediently again
comprise a carbon fibre non-wagearHong filrd dfhepanert griphiet A RyHthaightgishet 13 of expanded
graphite is disposed on the grapdute filgn drindled lainegthesigiad contant therpydth. Heordixing the ceiling
element 10 on thehermally.actiyajablg ceperai cedingi 2 ihe frame 2 js fixgd kra gpywn manner to the

surface 14 of the ceiling 5, for ef(%%)rl]? bX screwing. (I)r}] orgergg)e?nsvrle the (l?teSt ggsalbée thermal contact
between the upper side 15 of tﬁe_ raphite figﬁtvx?elght panel 1 ghdthe $ufsce § he ceiling 5, the
upper side 15 of the graphite li§RtWéidt Pand®hB:is glued to the ceiling surface 14 with a thermally
conducting adhesive 4. However, the use of an adhesive can also be omitted. In particular, the use of an

adhesive can be qrpittegeif he sHIfacg Idnpbinengianhiterlighiweighitdnal A deiestseyer the upper
edge of the side \A@%&seg 8{ {rbq frarqq] 8 Wr&g% nof yet gbqqr]tﬁg. Tgﬁn, en sc%pﬁlrlr%q]{@e frame 2 to the
the i ’ sli

ceiling surface 14, the li twel%ht papel 13 made of compressible ra'\['p ite is compressed. This
i

] ignt
ensures good thefSPESH Rt BAWEBR thEVRPEH Qe of the! didphite I?gh‘f\ﬁé%dh%/%aﬁel 13 and the

ceiling surface 14&x/egtHé RGitird Areal WherdaligRomh@lenddsasan the ceiff@8lrfacéd@4 can be
compensated by c¢drepegssirg. {Tdiekmateriaksionpasitel useshinsthéexesajlarycase. The

ceiling or wall elenments according to the invention can
however also be used in a corresponding manner for
fixing to a vertical wall. In the exenplary enbodi nents
shown in the drawi ngs the sanme or corresponding parts
are provided with the sane reference nunbers.

Insofar as thermally activatable concrete ceilings or
walls are nmentioned, this is understood as concrete
ceilings or walls in which pipes are laid for the
passage of a heating or cooling nedium These pipes are
used for the thermal activation of the ceiling or the
wal | .

Figure 1 shows a first exenplary enbodinment of a
ceiling elenent 10 according to the invention for
fixing to a ceiling, where the ceiling elenent 10 has a
frame 2 which can be fixed to a ceiling 5.

The franme 2 conprises a base formed by a base plate 2a
and side walls 2b disposed thereon or forned integrally
with the base plate 2a. A fixing flange 2c is formed on
t he upper edge of the side walls 2b by which neans the



embodiments of Figures 1 to 3 consisting of a non-woven fabric 3 and a graphite film 1 joined to the
non-woven fabric 3 can be fixed directly to a ceiling 5 or a wall without a supporting frame as ceiling or
wall element 10. In this case, the material composite is adhesively bonded to the ceiling 5 or the wall by
means of a thermally conducting adhesive, where-th& thermally good conducting graphite film 1 is
preferably adhesively bonded to the surface of the ceiling 5 or the wall over the entire area in order to
make a good heat-cameuingacouEingi ovext the enliee sarfaceaf the cpdingi @uval. Ths arrangement

ensurei (?]n thell_ml@eh%'&dl@v@@i% h@?b@ﬁchame Pehngen the ropay @'ﬁ@&'ﬁ? cedingeer Wall t\JNhere%y the
mass of the ceiling or ed far,ex e as:a,Go te ceiling e used as a
thermal accumula%or ;%ghé\%ﬁ?c% tk%sen(’géi)gr]egﬁ%gt cirr?%e géageg%?apﬁmeg-%elggewc? ur’?%;%r?]rr:er again into the
room. On the othet HrtITtRE HYH-Ro\VénFaBHES bfhePRgteldidinpbsite BRstifédobd sound

absorption so that therdedfid abWwaln@denadit I®ictmed fropfttid Aidtariaf c@mpasieican serves as a
sound-absorbing a¢eigstic elament. bak2- Likedhe material compepsiteiused in higuies hto 3, consisting

of the non-woven %@rﬁ%ﬁﬁqq}ﬁ_grqp@tq]@nég cgpn_@q:,tgd{;g,th%,rm-w,qv?p,fafq@ 3 4bg graphite film 1 is
preferably perfora qda fandzexpedlent‘lsy ?ﬁ% @ %%rlljcr)]rg\tlon with a hole fra?tlroar{ of mare tgﬁg 5% per unit area.

The non-woven fabric (%) ?ef%?gglry comprisés a Caridh Fibre HorLiEvenWhich Bids basn joined to the

graphite film (1) by 'cBhderfy! ©28 -BeAERPEELIAIMS-

A heating or cooling register 9 is arranged in the
cassette-shaped frame 2. In the exenplary enbodi nent
shown in Figure 1, the heating or cooling register 9
conprises a plurality of fixing profiles 11 arranged
next to one another and parallel to one another, which
are fornmed in a strip shape and fabricated from a heat -
conductive material, in particular a nmetal. The fixing
profiles 11 preferably conprise alumnium profiles.
Heating or cooling lines 12 (hereinafter designated as
pipes) are fixed to the fixing profiles 11. The pipes
12 can, for exanple, be engaged positively or non-
positively in semcircular receiving tabs on the upper
side of the fixing profiles 11. O her possibilities for
fastening are, however, also feasible such as, for
exanpl e, a fixing by nmeans of pipe clips or simlar.

The fixing profiles 11 are disposed on a perforated
graphite filmin thermal contact with the graphite film
1. Expediently, the underside of each fixing profile 11
i s adhesively bonded to the graphite film1l by neans of
a thermally conducting adhesive. A non-woven fabric 3
i s disposed between the perforated graphite film 1 and
the inner surface of the base plate 2a. The non-woven
fabric 3 can conprises a glass fibre non-woven or
preferably a carbon fibre non-woven. The non-woven 3 is
adhesively bonded to the inner surface of the base
pl ate 2a by nmeans of a thermally conducting adhesive.



1. A ceiling or wall element (10) for fixing to a ceiling (5) or a wall wherein the ceiling or wall element (10)
has a frame (2) with a base plate (2a) which can be fixed to the ceiling (5) or the wall, in which a heating
or cooling register (9) is disposed, characterised in that a non-woven fabric (3) and a perforated graphite
film (1) are disposed between the base plate (2a) of the frame (2) and the heating or cooling register (9).
2. A ceiling or wall element (10) for fixing to a ceiling (5) or a wall wherein the ceiling or wall element (10)
has a frame (2) withea base (®a)ewhichbcarc b fed tohbepszifing &5 )edr treawhilf ehdndcterised in that a

non-woven fabric {3) a@gp@_gr@mﬂite/filrrb@r}ﬁ{egﬁsp%eq @antbggqqsg,e (Zﬁhpg}h%frame ,4.\2). 3. The ceiling
or wall element (192) Sg{qlgg gct (ﬁl&h@ejd orbﬁ], igkﬂrgﬁ@éﬁequ:r@gﬁhg gE%tT]iHB%ﬂlm ,gr) s perforated. 4.

The ceiling or wall element according to clai , Charac n that the graphite film (1) comprises

or

a film made of exf¥HHPYFEbhite i‘f’af‘\_/%g DerBrAdAH. 3 Sthe YeAMY bfwdll' iBmént AScording to claim 3
or 42, characteris®@liri tigat tAel perfatiat@d beaphite film (1) has a hole fraction of more than 205% per unit
area. 6. The ceiling or wall element according to any one of the preceding claims, characterised in that

the The graphite film 1 expediently conprises a thin film
of expanded graphite wth a perforation. A hole
fraction of ?% to ?% ensures good handling of the
perforated graphite film 1 and prevents breaking or
tearing of the graphite film

Figure 2 shows another exenplary enbodinment of a
ceiling or wall elenment according to the invention
whi ch has a heating or cooling register 9 arranged in
the frane 2. Unlike in the exenplary enbodi nent shown
in Figure 1, the heating or cooling register 9 is here
formed by a |ightweight panel 13 of expanded graphite
in which heating and cooling lines 12 are enbedded. The
underside of the lightweight plate 13 is in thernal
contact with the surface of the perforated graphite
film1. A non-woven fabric, in particular a glass fibre
or a carbon fibre non-woven is again arranged between
the perforated graphite film1l and the base plate 2a of
the franme 2. As in the exenplary enbodi nent of Figure
1, the non-woven fabric 3 and the perforated graphite
film21 expediently conprises a non-detachabl e conposite
of a carbon fibre non-woven and a film of expanded
graphite provided with a perforation. In order to
ensure the best possible thermal contact between the
upper side 15 of the graphite Iightweight panel 13 and
the surface 14 of the ceiling 5, the upper side 15 of
the graphite lightweight plate 13 is adhesively bonded
to the ceiling surface 14 with a thermal adhesive 4.

In both exenplary enbodi nents the non-woven expediently
has a thickness of 50 umto 3 mm and the thickness of



- 14 - frame is made of a thermally conductive material, in particular of a metal sheet or a
graphite-modified composite element such as a plasterboard. 7.The ceiling or wall element according to
any one of the preceding claims, characterised in that the frame is configured as a cassette (2) which is
open on one side. 8.The ceiling or wall element accdfing to any one of the preceding claims,
characterised in that the perforated graphite film (1) is firmly connected to the non-woven fabric (3). 9.The
ceiling or wall elerbat aecdrolireg exlagy aplei te filmis preferably between 200

um and 3 mm

Figure 3 shows a ceiling element 10 fixed to a
thermally activatable concrete ceiling 5. Pipes 7
t hrough whi ch a heating or cooling nedium can be passed
for thermal activation of the ceiling 5 run in the
concrete ceiling. The ceiling element 10 has a frame 2
which, as in the two previous exenplary enbodinents,
conprises a base plate 2a and at |east two side walls
2b. As in the two previous exenplary enbodinments, the
frame 2 is expediently cassette-shaped with a base
pl ate 2a and four peripheral side walls 2b. The frame 2
is made of a metal sheet and the base plate 2a has a
perforation which ensures that sound waves can enter
into the frame interior and be absorbed there.

A non-woven fabric 3 lying on the base plate 2a and
preferably glued thereon and a perforated graphite film
1 located thereon is again disposed in the interior of
t he cassette-shaped frane 2. The non-woven fabric 3 and
the perforated graphite film 1 expediently again
conprise a carbon fibre non-woven and a film of
expanded graphite. A |ightweight panel 13 of expanded
graphite is disposed on the graphite film1l in flat and
t hermal contact therewth.

For fixing the ceiling elenent 10 on the thernmally
activatable concrete ceiling 5, the frane 2 is fixed in
a known nmanner to the surface 14 of the ceiling 5, for
exanple, by screwing. In order to ensure the best
possi bl e thermal contact between the upper side 15 of
the graphite |ightweight panel 13 and the surface 14 of
the ceiling 5, the wupper side 15 of the graphite
|'i ghtwei ght panel 13 is glued to the ceiling surface 14
with a thermally conducting adhesive 4. However, the
use of an adhesive can also be omtted. In particular,



of the preceding claims, characterised in that the non-woven fabric (3) comprises a glass fibre nonwoven
or a carbon fibre non-woven. 10. The ceiling or wall element according to claim 87, characterised in that
the non-woven fabric (3) comprises a carbon fibre non-woven which is connected to the perforated
graphite film (1) by calendering. 11. The ceiling or wall element according to claim 1, any one of the
preceding claims, characterised in that the heating or cooling register (9) comprises a fixing profile (11)
and heating or cotlirey pgesofl 2)rixeditberste. d2nThe cwiling ed wdll ¢lbenentrdcaoediby to claim 119,

characterised in that thadixgcaprafie (11)gdatrnadgmf apertrcalustiye dpaterighdp pafécular a metal. 13.
The ceiling or Walhﬁlsmerga%%co(gginlghtg gfi% 179 Icgaé%ctgps?q én ]Irg%tr]tpezo%&t'%rﬁt%%graphite

yet nmounted. Then, when screwing the frane 2 to the

ceiling surface 14, the lightweight panel 13 nade of

conpressible graphite is slightly conpressed. This

ensures good thermal contact between the upper side 15

of the graphite I|ightweight panel 13 and the ceiling

surface 14 over the entire area, where slight

unevenesses in the ceiling surface 14 can be

conpensat ed by conpressing.

The mat eri al conposite used in the exenplary
enbodi ments of Figures 1 to 3 consisting of a non-woven
fabric 3 and a graphite film1l joined to the non-woven
fabric 3 can be fixed directly to a ceiling 5 or a wall
wi t hout a supporting franme as ceiling or wall elenent
10. In this case, the material conposite is adhesively
bonded to the ceiling 5 or the wall by neans of a
thermal |y conducting adhesive, where the thernmally good
conducting graphite film 1 is preferably adhesively
bonded to the surface of the ceiling 5 or the wall over
the entire area in order to nake a good heat - conducti ng
coupling over the entire surface of the ceiling or
wal | . This arrangenment ensures on the one hand a rapid
heat exchange between the room and the ceiling or wall
whereby the mass of the ceiling or wall (which is
formed for exanple as a concrete ceiling or wall) can
be used as a thermal accunul ator from which the stored
heat can be released in a tinme-delayed manner again
into the room On the other hand, the non-woven fabric
3 of the mterial conposite ensures good sound
absorption so that the ceiling or wall elenent 10
formed from the material conposite can serves as a
sound- absor bi ng acoustic el enent.



- 15 - film (1) is in thermal contact with the fixing profile (11). 14. The ceiling or wall element according to
any one of claims 1 or 11 to 138, characterised in that the heating or cooling register (9) comprises a
lightweight panel (13) of expanded graphite in which heating or cooling pipes (12) are embedded. 15. The
ceiling or wall element according to any one of the pt@ceding claims, characterised in that the base plate
(2a) of the frame (2) is perforated. 16A ceiling or wall element (10) for fixing to a thermally activatable
concrete wall or congete tellingp(®rwiaérenoineoseitieg asedl elenfeéng ey hds a varie (2) with a base
plate (2a) which caphg Bxeehép the cetiag (@rpfv%\?ewa'k sharactegisgddn halg apprweven fabric (3) and
a perforated grapl? FHm 1) ggﬁ%e%@% & (3‘8 %ex;g?gq?% gr%phnel- IS disposed

li
between the base Iate a) of the frame Z%andt wall or ceilin
p ( g ( I's pre erablygpeforated and

expedl ently has a perforation with a hole fraction of
nore than 5% per unit area. The non-woven fabric (3)
preferably conprises a carbon fibre non-woven which has
been joined to the graphite film (1) by cal endering.



17. The ceiling or wall element (10) according to claim 2, characterised in that a lightweight panel (13) of
expanded graphite is disposed on the graphite film (1). 18. Thermally activatable concrete wall or
concrete ceiling (5) in which pipelines (7) run for the passage of a heating or cooling fluid, characterised in
that ceiling or wall elements (10) according to any o8 of claims 1 to 164 arranged adjacent to one
another are fixed on the surface (14) thereof. - 16 - 19Thermally activatable concrete wall or concrete
ceiling (5) according to claim 175, wherein theAJgdNIg QrAvMbBelements (10) contain a lightweight panel
(13) made of expanded graphite, characterised in that a thermal coupling between the surface (14) of the
wall or ceiling (5) imd thg}] @glqu IlngI elqm pt (&p gm?g(ﬁxtepé ve yI 9<Y‘?1rgth? gntge principal

twe|

surface (15) of the or eac qraphlte li tpane
wal | wherein the ceiling or wall

element (10) has a frame (2) with a base plate
(2a) which can be fixed to the ceiling (5) or the
wall, in which a heating or cooling register (9)
is disposed, characterised in that a non-woven
fabric (3) and a perforated graphite film (1) are
di sposed between the base plate (2a) of the franme
(2) and the heating or cooling register (9).

2. A ceiling or wall elenment (10) for fixing to a
ceiling (5 or a wall wherein the ceiling or wall
element (10) has a frame (2) with a base (2a)
whi ch can be fixed to the ceiling (5) or the wall,
characterised in that a non-woven fabric (3) and a
graphite film (1) are disposed on the base (2a) of
the frame (2).

3. The ceiling or wall elenent (10) according to
claim 1l or 2, characterised in that the graphite
film(1l) is perforated.

4. The ceiling or wall elenent according to claim1
or 2, characterised in that the graphite film (1)
conprises a film nmade of expanded graphite having
a perforation.

5. The ceiling or wall elenent according to claim 3
or 42, characterised in that the perforated
graphite film (1) has a hole fraction of nore than
205% per unit area.

6. The ceiling or wall elenent according to any one
of the preceding clains, characterised in that the



20. Use of a composite material consisting of a nonwoven material (3) and a graphite film (1) connected
to the non-woven material (3) as or in a ceiling or wall element (10) for fixing to a ceiling (5) or a wall. 21.
The use according to claim 19, characterised in that the graphite film (1) is perforated. 22. The use
according to claim 19 or 20, characterised in that thé 4raphite film (1) comprises a film of expanded
graphite with a perforation. 23. The use according to claim 19 or 20, characterised in that the perforated
graphite film (1) h&s anfeole $ractaie ofoinore thar2@Rbiper coitdureti 24. Thee esealccording to any one of

claims 19 to 22, charactggsed & that the nonmaoyendabBEE (3} camprisgria elassdiregipn-woven or a
carbon fibre non-woven.c%%'gig$ {Jgeegc Qipgsggc@'n)égng Vﬁlc%i{rg 68 a{P (523, characterised in that the
' ic

non-woven fabric (3) comprises a carbon fibre non-woven Is connected to the graphite film (1) by

calendering.
7. The ceiling or wall elenment according to any one

of the preceding clains, characterised in that the
frame is configured as a cassette (2) which is
open on one side.

8. The ceiling or wall elenent according to any one
of the preceding clains, characterised in that the
perforated graphite film (1) is firmy connected
to the non-woven fabric (3).

9. The ceiling or wall elenent according to any one
of the preceding clains, characterised in that the
non-woven fabric (3) conprises a glass fibre non-
woven or a carbon fibre non-woven.

10. The ceiling or wall element according to claim 87,
characterised in that the non-wwven fabric (3)
conprises a carbon fibre non-woven which is
connected to the perforated graphite film (1) by
cal enderi ng.

11. The ceiling or wall elenent according to claim1,
any one of the preceding clains, characterised in
that the heating or cooling register (9) conprises
a fixing profile (11) and heating or cooling pipes
(12) fixed thereto.

12. The ceiling or wall elenment according to claim
119, characterised in that the fixing profile (11)
is mde of a heat-conductive material, in
particular a netal.

13. The ceiling or wall elenment according to claim
120, characterised in that the perforated graphite



- 15 -

film (1) is in thermal contact with the fixing
profile (11).

14. The ceiling or wall elenent according to any one
of claims 1 or 11 to 138, characterised in that
the heating or cooling register (9) conprises a
l'i ghtwei ght panel (13) of expanded graphite in
whi ch heating or cooling pipes (12) are enbedded.

15. The ceiling or wall elenent according to any one
of the preceding clains, characterised in that the
base plate (2a) of the frame (2) is perforated.

16. A ceiling or wall elenent (10) for fixing to a
thermally activatable concrete wall or concrete
ceiling (5 wherein the ceiling or wall elenent
(10) has a franme (2) with a base plate (2a) which
can be fixed to the ceiling (5 or the wall,
characterised in that a non-woven fabric (3) and a
perforated graphite film (1) as well as a
l'i ghtwei ght panel (13) of expanded graphite is
di sposed between the base plate (2a) of the franme
(2) and the wall or ceiling (5) (9).

17. The ceiling or wall elenent (10) according to
claim 2, characterised in that a |ightwei ght panel
(13) of expanded graphite is disposed on the
graphite film(1).

18. Thermally activatable concrete wall or concrete

ceiling (5) in which pipelines (7) run for the passage

of a heating or cooling fluid, characterised in that

ceiling or wall elements (10) according to any one of

claims 1 to 164

arranged adjacent to one another are fixed on the
surface (14) thereof.



19.

20.

21.

22.

23.

24.

25.

- 16 -

Thermal |y activatable concrete wall or concrete
ceiling (5) according to claim 175, wherein the
ceiling or wal | el ement s (10) contain a

i ghtwei ght panel (13) made of expanded graphite,
characterised in that a thermal coupling between
the surface (14) of the wall or ceiling (5 and
the wall or ceiling element (10) is forned
extensively over the entire principal surface (15)
of the or each graphite |ightweight panel (13).

Use of a conposite material consisting of a non-
woven material (3) and a graphite film (1)
connected to the non-woven material (3) as or in a
ceiling or wall elenment (10) for fixing to a
ceiling (5) or a wall.

The use according to claim 19, characterised in
that the graphite film (1) is perforated.

The use according to claim 19 or 20, characterised
in that the graphite film (1) conmprises a film of
expanded graphite with a perforation.

The use according to claim 19 or 20, characterised
in that the perforated graphite film (1) has a
hol e fraction of nore than 20% per unit area.

The use according to any one of clains 19 to 22,
characterised in that the non-wwven fabric (3)
conprises a glass fibre non-woven or a carbon
fi bre non-woven.

The use according to any one of clains 19 to 23,
characterised in that the non-wven fabric (3)
conprises a carbon fibre non-woven which is
connected to the graphite film (1) by cal endering.



