3"A;DEVICE FOR CONTROLLI NG THE TEMPERATURE OF ROOMS I N A BUI LDI NG' This:
i-nvention relates to;a device for controlling 5 the tenperature of roons
in admilding having curtain walls conprising a netal skel eton made up of
colufms and hori zontal nenmbers to whichif acade el ements and, if required,
~window surfaces are secured so as to be substantially free of heaggg’zc‘igi?
16~ - Aroomis confortable if the roomtenperature and
environnmental tenperature, when the air is substantially stationary, are-
about 20[err]C. This tenperature of -200C has not been nai ntai ned by prior
art netal front walls or curtainwalls. As a rule, the tenperature is

consi derably 15 | ower, since nost undivided netal structural or skel eton

menbers conprise verglcal gpts and horizontal nenbers which bear front
or curtain walls and GoP FSF%Fr QWdgoﬁﬁgpﬁ%INGhg@ﬁa@ﬁ&ﬁﬁﬁAQQ§§ &F the

transm ssion of heat, and are th Ui, Q|nary sheet-nmetal walls
in the last- 20 nment i oned resp§®9. ?%g gﬁﬁ#&& nts of DIN 4103 are
usual |y not net. Consequently, if people in a roomstay near the
aforenmentioned curtain walls, they |ose considerable heat via the cold

ngtal structural ”E”bersﬁklirs' ROvntlieh reldtéd tosWdRRice) fdie oA Ying
t he uprlghts and hori zontal nenbers

. 5 the temperature of rooms in a building having curtain walls
| comprising a metal skeleton made up of columns and
horizontal members to which facade elements and if
required, window surfaces are secured so0 as to be
substantially free of heat bridges. |
io ) A room is comfortable if the room temperature and
- the environmental temperature, when the air is substantially
stationary, are about 20°C. This:temperature of 20°C has
not been maintained by prior art metal front walls or
curtain walls. As a rule, the temperature is considerably'
15 lower, since most undivided metal stfuctural or skeleton
members comprise vertical uprights and horizontal members
which bear front or curtain walls and do not provide thermal
insulation or resist the transmission of heat, and are thus
equivalent to ordinary shget—metal walls in the last-
v 20 mentioned respect. The requirements of DIN 4103 are usually
not met.
Consequéntly, if people in a room stay near the
aforementioned curtain walls, they lose considerable heat

via the cold metal structural members .during winter. In

25 summer, on the contrary, the uprights and horizontal members




- of the metal wall skeleton are heated by solar radiation and in-tarn

' qu the room and reduce the confort of persons inside the room because of
~ e Mheat transmitted fromthe heated curtain structure, nore particularly

en the metal 5 skeleton is.amodi sed or painted in dark colours, as is
common nowadays. It is not uncommon for roons to be heated to 360C or nore -
in summer. It is known to obviate this difficulty by using A
tenperature-control or "induction" air-conditi.oning plant 10 which
conpr cfeshe methlaiwatldmsikededon @oet hela tieds eyl |satliaon madd asriamedust i on
devi ce in each room The induction devices are connected to the central
t enpedat thurrcoreab| theswgomiand yvedueepsdbe wenflentep€ pausonsa inlet and

outlet is reggired for_ the heat-supplying nediumtogether with an 15 inl et
and odsdaer gihey ¥Rem - PRABYFR g Ofe dihem hedl atgﬁﬁﬁmiftg?ﬁe trem Jhevary air.
nust__be se conveye

Th ' t el d h.inducti devi ' h
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wal | e0i3gRe dr ddrd e i very different 25 fromthe average room

temperature. Typical exanples of radiation holes are glass w ndows which, -«
In sunmer, nmay It is known to obviate this difficulty by using
temperature~control or "induction" air-conditioning plant
10 which comprises a central temperature-control installation
and an induction device in each room. The'induction devices
are connected to the central temperature-control
installation via pipes, which means that an inlet and outlet
is required for the heat-supplying medium together with an
15 inlet and outlet for a heat-removing medium and a supply
pipe for primary air. These pipes must be separately
conveyed to each- induction device in each room. A
disadvantage of such induction temperaturchontrol
installations is that they are very expensive to install,
20 use up a great deal of energy during operation, and
continuously disturb the dust in the individual rooms.
Another disadvantage is that the inauction_installation has
practically no effect on the temperature of "radiation
holes", e.g..wall reéions at a temperature very different
25 from the average room temperature. Typica; examples of
radiation holes are glass windows which, in summer, may

additionally heat the metal wall construction through solar



addi tionally heat the nmetal wall construction through sol ar 13- :
radiation. It is also known to control the tenperature of the outer roons
of a_nylldlng by using a device conprising incorporated facade conponents,
havi ng" a skel eton made up of 5 hollow cojuoms and hol | ow hori zontal menber
for facade el ements and wi ndow surfaces connected in a predetern ned manner
so~t hat flow can occur fromone to another and a heat - transmtting fluidis
conveyed inside the skeleton between an inlet and .an outlet. In this
manner, cold orad@atwanm parts of the nmetal skeleton of a roomwall can be
satlsfactorlly tenperature-controlled, so that the roominterior becones
confortabl e. However, th&tl &St akeat knawn tengenaraletbenteaperasnsena ghe
di sadvantage in that the nmetal skeleton itself nust conpprise a flow path
for the 15 heSPFEFaFOAMS i %Y feditihd 1%0‘?%ePsaP§a(ﬁ/a¢ﬁ‘é’g%e| SOFRAES18Pnce
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. manner so that flow can occur from one to another and a
| heat-transmitting fluid is conveyed inside the skeleton
between an inlet and an outlet. In this manner, cold or
10 warm parts of the.metal skeleton of a room wall can be
satisfactorily temperature-controlled, so that the room
interior becomes comfortable. However, the last-mentioned
temperature-control means has a disadvantage in that the
metal skeleton itself must comprise a flow path for the
15 heat-transmitting medium. Another disadvantage is that,
since the inside hollow in the metal skeleton has a
- relatively large cross—-section, a correspondingly large
amount of heat-transmitting medium is required in
circulation, and this slows down the rate at which
20 adjustments to the room temperature can be made.
An object of the invention is to provide a device
v for controlling the temperature of rooms in a buiiding
| having cﬁrtain walls, which permits rapid and simple control
of the room temperature and which can be installed
25 relatively inexpensively.
To this end the invention provides a device for
controlling the temperature of rooms in a building ‘having

curtain walls




curtain walls, which permts rapid and sinple control of the room
peat ure and which can be installed 25 relatively inexpensively. To

nd the invention provides a device for controlling the tenperature of
in a building having curtg n walls - 4 - conprising a neta

skel eton nmade up of columms and horizontal nenbers to which facade el ements -
and, if required, w ndow surfaces are secured So as to be substantially -

free of heat Bbridges, in which _the devi %nprl es a te erature
cont r oFORBEAS LRI ch |T%etcﬁ]sp§§§&e&f’nth‘§a %né%P ofP%y he net al
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menber § béi ng 1Nt e connect ed wit e assocl at ed pi peli ne sections
and nagdgmehiakdNaniddfpeature control Aledfl¥aRhagRO4S WaBPdsed tdt a device

in accordance with the invention is indirect heat transm ssion fromthe hot
si de okhkhenhe@Mmdro rdcd|sidd def Skhd hRdtal fskébeto®nand contains a 2

pipeline system which is co-ordinated with the columns t
and/or horizontal members and in which a heat-transmitting
fluid flows, and wherein heat-transmitting members which are

10 co-extensive with associated sections of the pipeline system
are also in direct conductive heat-exchange relationship
therewith, said heat-transmitting members being integrally
connected with the associated pipeline sections and made of
aluminium.

15 An advantageous result with a device in accordance
with the invention is indirect heat transmission from the
hot side of the room to a cold side so that, if the room
grows cold for example, the transfer of heat from a facade
structure to a cooling structure can be used for heating

20 purposes by cdnveying the fluid in the temperature control
means from the sunny side to the shady side of the room. As
the temperature-control means is aligned with the skeleton .
structure and is disposed.at the skeleton heat can be
transmitted by thermal conduction.

25 Preferably the heat-transmitting members are of
closed box-like hollow section, for examplé being

rectangular with external dimensions of the order of



-groms'bold for exanple, the transfer of heat froma facade structure to a, /

cooling structure can be used for heating 20. purposes by conveying the
fluidin the tenperature control means frgmthe sunny side to the shady
side of the room As the tenperature-contPol neans is aligned with the
"skelketon structure and is disposed at- the skel eton heat can be transnitted
by~ her nal conduction. 25 Preferably the heat-transmtting
menbers are of t0P@swd6Bormli kEhkoplipeldinet isectibns erenprefexriabldy disposed
rectangul ar with external dinmensions of the order of 100 x 60 mm The
pi pel i ne secti ofsthie pembersbhavdingp@nah wet hohlawnbexs sentiian ssehas to
hol | ow box sectjon so_as to | eave free | ateral recesses Wi thin the

heat -t ransni t t i FeAVienbEPe . 1&teral cE@S888SHuy be provi ded on both sides of
the pipelines, or the latter may be arranged to one side within the
box-section nenbers so as to leave a single lateral recess therein. 5

The tenperature control neans may be directly secured to the skel eton
structure, the outer side of a box-section nenber renote fromthe pipeline
preferably being secured to an adj acent skel eton nenber. - The heat from
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i'ne, which in accor dance Mﬁth the invention is integral 10 wth the

piAe
h@transm’tting menber, is thus transmtted directly by, thernal
c uction fromthe pipeline to the co-ordi nated skel eton nenber during

operation of the tenperature-control nmeans. Thé use of a pipeline, which
preferably has an internal diareber of 22 nm integral with 15 a hollow _ _
box-section heat-transm tting nenber,. provides a rapid thermal response S
with a relatively small quantity of the heat-transmtting fluid in

circulgaid dt'ﬁetﬁsla@et gﬁE{niEit@ﬁ?dhéﬂge%rs. %éﬂ‘eréé‘é%%ét:h’é tlﬁé?””o-'

means 1s aligned 2 relative to The skeleton wthin the roo e latter is

i nsul ai sy {dedn dheporhesiqks! 8EORheS Dipalinelder & St 1dEE@@SRay N t her nal
radi ation fromthe skel eton nmenbers tothe side, i.e. in a plane parallel

to t hebavaddrawged S Ushe Vs Ldatwitisin thovbekessction mxmab@te, speapl e who
sit by a 25 tenperature-controlled part of the skeleton near a wi ndow in
wi nt ertexiEaveces ihebs alateéral reckss i tmereispite of the cold wi ndow
surfaces, so that confort is maintained or even i ncreased near the wall.
ThBs increased cbirgotemperaturer contrakcuesnsn maymee, diamectdyl arly when
solar radiation acts at_an angle on the skel eton nenbers through the

wi ndovEeCUrRA t ke fdthetke lptemap§Euchurencithentowker &§Ads (fdiati on :

tooet NELe W ALe 108 MERes ALASEE PYoR°RE o158 1458 % referably being

secured to an adjacent skeleton member. - The heat from the
pipeline, which in accordance with the invention is integral
10 . with the heat-transmitting member, is thus transmitted
directly by thermal con@uction from the pipeline to the
co~-ordinated skeleton member during operation of the
temperature-control means. The use of a pipeline, which
preferably has an internél diameter of 22 mm, integral with
15 a hollow box~section heat-transmitting member, provides a
rapid thermal reéponse with a relatively small quantity of
the heat-transmitting fluid in cifculation due to the small
pipe diameter.
As the temperature control means is alignéd
20 relative to the skeleton within the room the latter is
insulated from the outer skeleton, so that there is an
increase in thermal radiation from the skeleton members to »
~ the side, i.e. in a plane parallel to the.wall which usually
- contains window areas. For example, people who sit by a
25 temperature-contrqlled part of the skeleton near a window in
winter experience pleasant heat radiation in spite of the

cold window surfaces, so that comfort is maintained or even



the wi ndow. It has been found that, as a result of the rapid renoval of <Z}£)
heat by the heat-transmtting fluid in the pipeline systemof the -
t enperature-control means of the invention, there are substantially no
effets of radiation 10 on that side of the means facing towards the room
interior. This practically elimnates TnHesired side effects of radiation
ommsth room tenperature. The invention will now be further described with
reference to the acconpanyi ng drawi ngs which illustrate, by 15 way of

exanpl e, severihtcteaped ahene- thet wallar r Shgesnemicreasedt ddomfdrt tire winter
‘invention. In the drawings: Figure 1 is a detail view of a tenperature
control neans abs@aceooruracdnyisumner, i pachicoharly woenz@alsdr seadiabion

t hrough the wall of a building; 20 Figure 2 shows how this

t enper at ur e- cAR¥9| a¥eAR PEIdPspUselhar shrlekheremberspihraued Hhel
Figure 3 is viewsimlar to that of Figure 1 but illustyatjng an
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colum 3- rapid removal of heat by the heat-transmitting fluid in the

H
pipeline system of the temperature-control means of the
invention, there are substantially no effects of radiation’

10 on that side of the means facing towards the room intefior.
This _practically eliminates undesired side effects of
radiation on th room.température.

The invention will now be further described with
reference to the accompanying drawings which illustrate, by

15 way of example, several temperature-control arrangements
according to the invention. In the drawings:

Figufe 1 is a detail view of a temperature control
means in accordance with the invention, in horizontal
section through the wall of a building;

20 Figure 2 shows how this temperature~control means is

disposed at the corner of a building; and

o

Figure 3 is view similar td that of Figure 1 but
illustrating an alternative construction.
Figure 1 is a horizontal section through a portion
25 of the wall or facade of a building, showing a corresponding
portion'of a temperature-control means 1 according to the |

invention and an associated curtain wall outer skeleton
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1 1

m1 3 supports doubl e-glazed gl ass panes 5 5. The neans 1 conprises a
sl gl e pipeline constructed integrally with a heat-transmtting section
menber 51 made of alum nium this menber having a closed hollow box-Iike
on within which the pipelT runs. The 10 region of the nmenber 51

secti

which it is co-ordinéted and mhich It directly abuts. On each side the

which is furthest fromthé pipe region of the reans 1 faces and abuts the

associ ated colum 3 which is to be tenperature-controlled. Heat transfer
f r om membeal losteakunedt o The meanst ur eidfdisposednatl tben doomused for

heat i
si de

transntsigon fromthe hot to_the c$l
"~ heat -

heat -

ng purposes by conveying heating or, cooling 15 water from the sunny
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regesges at the sides of the pipeline within the box section.
recesses have the advantage of saving & considerabl e amount of materi al
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member 51 made of aluminium, this member having a closed
hollow box-like section within which the pipeline runs. The
region of the member 51 which. is furthest from the pipe
region of the means 1 faces and abuﬁs the associated column
3 which is to be temperature-controlled. Heat transfer from
the wall structure to the structure of the means 1 can be
used for heating purposes by conveying heating or cooling
water from the sunny side of the building to the shady side.
This results in indirect heat transmission from the hot to
the cold side.

The pipeline which contains the heat-transmitting
medium and is formed integrally within the box-section
heat-transmitting member 51 does not extend completely .
across the internal cross-section thereof. It is disposed
centrally to leave.two free lateral_recesses at.the sides of
the pipeline within the box section. These recesses have
the advantage of saving a considerable amount of material
without reducing the stability of the teméerature-contrdl
means 1 or the efficiency of heat transfer from the pipeline
to the associated outer skeleton member 3.

Figure 2 shows how two temperature-control
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heatstransmtting nmenbers 51, each as illustrated in Figure 1, can be
di sposed at a corner of the building and respectively associated w th wal
colums 3. In addition to being disposed on and abutting the columms 3, the

5 boX-section nmenbers 51 are interconnected at the corner by an al unmi ni um
angl e "nenber 53 in the nei ghbourhood of ghe internal pipelines. This
fesults in a heat bridge between the two so-cennected heat-transm tting
menbers 51. Figure 3 illustrates a neans 1 which is basically 10 the sane

as that of Fignegtltransspttihgt méfiBepspslii,neach @disspddestratede is degure
Wi thin the box-section nmenber 51. Thus it is disposed at -an internal corner
in the nenber b]l, daaavbag dspaosedl adtve ycordersiafyl thé atbaridldimereasd54. .
This recess provi des enough space to receive other structural or 15
securing conponespectivelysasgochatedheitnrvagdnenlymns| 3st r inedddition to
drawings, with a single pipeline section forned integrally with an

al uni ni um box-BeéRg ol RASed aFENi aRdnEREHNI 5 EhehagelumBgmdn ¥ ure in

{hat comargt NeLYsLELILE Resbastnisy s 20, LIk L Jore (OOl Ller by
et of e hobhoRSRENIE, FIAY, e 9008, PR SihRIeR df 2eater
fluid in-circuigd LpgahSpiRalshBE. 25 hiS MRS iH £ KON bPidglUbLeaEn
can be easily an )
the two so-connected heat-transmitting members 51.
Figure 3 illustrates a means 1 which is basically
10 the same as tﬁat of Figuré 1, except that the pipelihe is
disposed to one side within the box-éection member 51. Thus
it is disposed at an internal corner in the member 51,
leaving a comparatively wide singlé lateral recess 54. This
recess provides enough space to receive other structural or
15 securing components such as screws.
The arrangements illustrated in the drawings, with
a single pipeline section formed integrally with an
aluminium box-section heat-transmitting member 51, have a
common feature in that comparatively little heat-conveying

20 liquid flows through the temperature-control means during

operation thereof. No flow occurs through most of the

[

hollow-section member 51, yet good and efficient heat

transfer is achieved. An advantageous result of the small

(3]

quantity of.heat transfer fluid in circulation is that the
25 temperature of a room in a building can be easily and

rapidly adjusted, so that abrupt large changes in the

environmental temperature can be very efficiently

compensated.



e y adj usted, so that'abrubt | arge changes in_the. environnental
: egBQ ature can be very efficiently conpensated. A devi ce
-\ Qr ",

ontrolling the tenperature of roonms in a buil curtain walls
sopri sing a netal skel eton made~up ©f col ums and @M@ rs to
whi ch facade 5 el enments and; if required, w ndow sutfac ed So as-..
to be substantially free of heat bridges, said device conpr|5|ng a A

tenperg%g&gﬁqontrol means which is disposed at the |nner_or roon1$|de of
the ne él eton and contains a pipeline systemwhich is co-ordinated
with the colums 10 and/or horizontal nenbers and in which a

heat - transnitting fluid fl ows, and wherein heat-transmtting nenbers which

are cojext casie ;\@eﬂfh RS R AE0 SREHIN S Spd AeL i DehE n€o§M§t§H‘ gre also
in direct con uctlve eat - exchange relatlonshlp therewth, sa

heat - t baR3@lihy rrﬁhmggoeé&r@@mgwamlgg@thb'in@orwaﬁée&h Wskélé’&@naSSOCl at ed
pi pel i ne sections and nmade of al um nium 2 A devi ce according to claim
1, whemaide tipe dibateltmassahlt hogizemtals membeXs ctoswhidioxfackaehol | ow
section with the pipeline sections disposed within themso as to 20 | eave
fr &e | aflemen tise aasise s fnirielgui xeldhs evingldve rsur fices Ante\sesmrast galiagy to

claim?2, wherein said recesses .
to be substantially free of heat bridges, said device .

8
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comprising a temperature control means which is disposed at
the inner or room side of the metal skeleton and contains a
pipeline system which is co-ordinated with the columns

10 and/or horizontal members and in which a heat-transmitting
fluid flows, and wherein heat-transmitting members which are
co-extensive with associated sections qf the pipeline system
are also in direct conductive heat-exchange relationship
therewith, said heat-transmitting membefs being integrally

15 connected with the associated pipeline sections and made of

aluminium.

2. A device according to claim i, wherein the heat-
transmitting meﬁbers are of closed box-like hollow section
with the pipeline sections disposed within them so as to

20 leave free lateral recesses within these members.

7

3. A device according to claim 2, wherein said recesses

are arranged on both sides of the pipeline sections.

4. A device according to claim 2, wherein the pipeline



are arranged on' both sides of the pipeline sectloﬁ_—__—‘—‘ﬁ‘devrce———
accdrdlng to claim2, wherein the pipeline = - , anged
to odé™side in the heat-transnitti ng nmenbers so aS tfmmrMT 3’“” L
Iaterai recess within those nmenbers. 5~ 1A device fdr €ontro |Iﬂg
nperature of roonms in a5 building, constructed and arranged
tantially as herein partlcularly described with reference to any one of

the acconpanyi ng 43 N %5re TA a.%{_a%t BReSREGe! At K@écb@fahsmmng
reproduced by photocopying t applicants original typescript. t- may

contain a few &@mtéo%ctba:[@a%fal §uh§1601h8a¢al reéaesowwh&ﬁl those
_typescript containing these anendnents may be I nspected on the prem ses of
the Patent O f inggnbers.

5. A device for controlling the temperature of rooms in a

5 building, constructed and arranged substantially as herein

o)

particularly described with reference to any one of the

accompanying drawings.
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