"PROCESS FOR KEEPI NG DRY THE SPACE BETWEEN AN OQUTSI DE WALL OF A BUI LDI NG
AND A FACADE STRUCTURE" The invention relates to a process for “keeping -5_.
dry the space between an outside wall of a building and a facade struct ur'e,
and nmeans for carrying out the process. Particularly in the case of
ai r-conditioned buildings the pressurg jnside the building is hi gh/en
thag of the external atnosphere around Tt. In the case of 10 Iaréggh
buiﬁﬁings in particular, facade structures cannot be conpletely seak&d50
that air flows out fromthe higher pressure area in the interior to the
atnmosphere. This results in a drop in tenperature which can frequently be
so large that the relative air humdity can assune a val ue of 15 100% or
nore, thus causing the water vapour to condense. |If the outside tenperature
i s bel ow freezing point, condensate running off the facade structure is
frozen into ici ¢CIPROCESSNFOf BEERENGaDRYhTHEOSPACE pBETWEEN AN tOUTSIDRINALAL e
tends to fl ow downmwards or at the to art of 20 t he facade structure
si nce behind the IattePFtHeBHﬂPDEHGrENB AcRUGARD STRIFTRR®ET ds. The obj ect
of the invention is to achieve a process and equi pnment by which such icicle
formation on the facade structure is prevented. 25 ' Accor di ng
to the invention air at a;RLesouLGedbNFertad ' £ SRSELSS fof' keBDERS\"
' 5 dry the space between an outside wall of a building and a

K~/ - facade structure, and means for carrying out the process.
S | _ Particularly in the case of air-conditioned
buildings the pressure inside the building is higher than
that of the external atmosphere around it. In the case of
- 10 large buildings in particular, facade structures cannot be
completely sealed so that air flows out from the -higher
pressure area iﬁ the interior to the atmosphere. This

results in a drop in temperature which can frequently be so

large that the relative air humidity can assume a value of

: 15 100% or more, thus causing the water wvapour to condense.

\_/- If the outside temperature is below freezing point,
condensate running off the facade structure is frozen into
icicles forming either at the bottom part since the

o " condensate tends to flow downwards or at the top part of

5 20 the facade structure since behind the latter the air

current tends to flow upwards.

The object of the invention is to achieve a
process and equipment by which such icicle formation on the
facade structure is prevented.

25 According to the invention air at a pressure

higher than the atmospheric'air pressure is directed behind



- 2- the facade structure so that between the outside wall and the facade
structure a pressure is built up and nai ntained which is greater than the
~maxi mum yweper columm formed at the facade structure in a joint area. 5
- The poi gtgyat which there are difficulties in sealing off the-facade

' e particularly the joigta_getmeen panel s since gaps have to be
0 al l ow for thermal expainsion. Air punped in behind the facagg
_structure=can then escape through these gaps to the outside 10 of the~
“building. The pressure of the air in the space between the outside wall and
the facade styHiCtgHadeISdtARtEitid |6 oy HédhedMatne\sit8ad wAPPI B8qr oof
Sstructure the rain water collecting in the sealing joints thereof cannot -
penetrate thriheglfdorie stridmrecal ipt@ssuid lis baiiltd vphantb mairftadadd
structure, but is.blown out by the air inside. The air pressure to be
gener at ed i s whishefis egxeatemni than byhe hpavénuen wekemcofinmh Carmedr mt
between the sealing profile and the top of the panel. The air used to
pressurize sdhe frgade stxycturgr dnepafPENgr a¥R3kn from t he surroundi ng
at nosphere and dir nd t Thuys the facade

ct ed ,behi e facade structure,. '
structure is pres POINRS AF &F q*?dﬁﬁﬁﬁ sa’r’ifequjétﬁefc"l‘F%eé Il&/\éeaé-ﬂ%’gl- ute

hum dity aslé??’éﬁetg%€@£€“§¥%&%éuf§ g&e particularly the joints -
between panels since gaps have to be left there to allow -
~ for thermal expansion. Air pumped in behind the facade -’

structure can then escape through these gaps to the outside
iOI of the building. The pressure of_the'air in the space
between the outside wall and the facade structure must be
sufficiently high that even on a sloping roof structure the
rain water collecting in the sealing joints»thereof cannot -
penetrate through leaks in the sealing.profilé behind the
15 facade structure, but is blown out by the air inside. The
air pressure to be generated is therefore.determined by the

water column which can form between the sealing pfofile and

the top of the_panel.
The air used to pressurize said space is
Zbl preferably drawn in from the surrounding atmosphere and
directed behind the faéade structure. Thus the facade -
structure is pressurized using air from outside which has a . o

lower absolute humidity as long as the outside air is at

lowef temperature than the air inside the building. If

25 | thefe are leaks in the outside walls of the building the
| penetration of air presents no problems since in general
the air temperature is higher inside:the building and the

entry of colder outside air reduces the relative humidity.



| ower tenperature than the air inside the building. I f 25 there are

| eaks in.the outside walls of the building the penetration of air presents
no praoblens since in general the air tenperature is higher inside the
bui'l ding and the entry of col der outside air reduces the relative hum di
-3- The process covered by the inventiop is for use particularly in
exi §ting buildings but it can also be inhcorporated in new buil dings c
erection. Use of the process makes it possible for. the tol erances at
sealing 5 profiles during erection of the facade to be less strict,

since any | eaks remai ni ng € Ctd a : ursi

facade fromw thin. It shgﬁfedﬁrrfgrc%l%% Eg%%gﬁgdbﬁﬁé; #gwteg{tgr%z]néé fs}%omscf be
kept within |inigagtieutiray tie &uxiseing Bhithengserud cidebhnd ke frcade
10 structure is still an econom c proposition, i.e. so that the air flow
t hrough the st r dsicorporatiedptirasnéwwbaildbagsbboa arbdtiom.onlUsea sfi ghe
differential pressure nust be maintained. - The use of the present
process with buiprdicegs mekes Rivpngsiblacfide theutolexanceprath thermadlsing
poi nt of view of technical conplication and also fromthat of naintenance
costs negl Pgi bl @XOFHFESe durdngh erectdrd ofr &he, fagade to be less strict,

. since any leaks remaining are in practice sealed off by

pressurizing a facade from within. It should merely be
wa ' noted that the tolerances should be kept within limits in
which the build up of the pressure behind the facade
10 structure is still an economic pfoposition, i.e. so that
the air flow through the structure is kept as low as
possiblé and thus only a slight differential pressure must
be.maintained.-
The use of the present prdcess with buildings
15  having a facade structure is both from the point of view of
technical complication and also from that of maintenance

costs negligible compared to the expenditure on the

~ air-conditioning system and other electrical equipment
which is neceséary for such a building.
20 To carry out the process, means in accordance
- ' with.the invention can empley horizontal and vertical
- _ ~ conduits mounted behind the facade structure, and fans .

mounted at the conduit inlets drawing in air from outside.
In this respect the fans can be mounted at either the

25 bottom or the top end of a vertical conduit. 1In a
preferred construction the columns and the cross members of

the structure form the conduits.



ai r-conditioning systemand other electrical equipnment which is necessary

for such a building. 20 To carry out the process, neans in

accordance with the invention can enploy horizontal and vertical conduits
~sehi nd the facade structure, and fans nounted at the conduit inlets

fgfimyair fromoutside. In this-réspect the fans can be nounted at
ei t hef \the/ 25 bottomor the top end of a vertical conduit. 1In a -
construction the colums and the cross nmenbers of the structure

formthe conduits. The invention is explained_in nore detail bel ow by
neans of several exarrpl%%erbmé?FFhﬁntbst ﬁ§P&éé6ﬁﬁaﬁ§‘| MPrer Aftdgst helavhe

d ti h h,an i d t t
a0 E S Pebienphoghvate RRORIER B a6 Bine ESoRanerrEREREN P ace
structure, Fi &,?ﬁlﬁésg sectigd [ﬁpévg ;8 fixing point for facade panels,

and 10 I's a section rough the top part of a building. The

facade structure SPP&‘“ N F§0a 1s&O0R6H S@Rrbagh! 'E‘rg ‘iﬁlcll'médloﬁaé'&ﬁé zont al
cross nenbers 12 and panel s

5 structure,

e

Fig. 2 is a section through a join between two panels

-

of an inclined facade structure,

Fs

Fig. 3 is a section through a fixing point for facade \_J

fpanels, and o ' : o
10 ' Fig. 4 is a section through the top part of a
building.

The facade structure shéwn in Fig. 1 comprises
inclined cblumns 10, horizontal cross members 12 and panels
14 between them, Between-the panels forming the:outside
15 wall.of the facade and the inside wall of the building,
which is not shown, vertical conduits 16 are mounted and

connected together by transverse conduits 18. At the

bottoh end.of the vertical conduits 16 a fan 20 is mounted, A
. drahing in outside air as shown by arrow 22 and pumping it
20 behind the panels 14 via the conduits 16 and 18. Thus a
. éféssure_is generated higher than that of the ambient ‘f
atmoéphere so that any rain or condensate water collecting -
_ . >

in_the outer part of the facade structure is biown out by

thé.air flowing out from the inside of the structure.
25 = Since the #ater can no ionger éollect Ehis prevénts the

formation of icicies_which would otherwise occur at low

temperatures.



14 between them Between the panels form ng the outside 15 wal | of the
facade and the inside wall of the building, which is not shown, vertical
conduits 16 are nounted and connected together by transverse condU|ts 18.
At the bottomend of the vertical conduits 16 a fan 20 is nounted, /{
in outside air as shown by arrow 22 andg punping it 20 behi nd t
14 Vla the conduits 16 and 18. Thus a pressure is generated high
t hat~of the anbi ent atnosphere so that any rain or .condensate water
collecting in the outer part of the facade structure is blown out by the
air flowing out fromthe Fixgi d2 sHowdearstenlanyged iAJustrSition biethet gbifian
no | onger collect this prevents the formation of icicles which would

ot herw se occurbatween teapperaelisegd and- 26 Higed? tohewsrxossmemhyed 28.
illustration of the join between_ two panels 24 and 26 fixed to a cross
member - 28. Seal$ﬂ§1b¥%fPF@§1§95aP@ prer & utedndatrwasn éﬁﬁ% dges nefpkhel s

24 and 26 and a_f he | j fil tsid
of the panel s, BEMENRA2énardl 26 ceR % B Lins, praling BERERLS: A0 11 on

Rai n. wat erg and %?%??@e gggcﬁﬁecgﬁégféelgfp@§% thgi%'ns&?@w@&eﬁﬁt§4pigge36 _

at the sealing e pressure of
' and also securing the panels in position. Rain water and

condensate can collect in particular in the areas 34 and 36

\?/ at the séaling profile 32, The pressure of the air blown
fr’- in behind the facade structure, typically via a horizontal
10 conduit 38, must therefore be sufficiently great to blow -

out the water collecting in the areas 34 and 36.

Fig. 3 shows a section through a vertical facade
with panels 40 and 42 fixed to a cross member 44. The
cross member 44 has a'drilling through it in which a bush

15 46 is fitted. The air blown from a horizontal conduit 51
into the vertical conduit 50 flows through the bush 46 to

between the edges of the panels 40 and 42 behind the

~ sealing strip 48 which also serves to fix the panels 40 and
42 into the cross member 44. If any leaks occur between
20 the panels and the sealing strip 48 or the sealing strips
. 49 provided on the cross member 44, the air pumped behind

the facade structure can pass through at these points and

£
+£f

prevent water collecting.
As can be seen from Fig. 1 a fan pressurizing the
25 - facade structure can be mounted at the bottom of the
structure. It is however also possible to mount a.fan at

the top drawing in the air from outside and delivering it



“a horiz

in behind the facade structure, typically via a horizontal. 10 condui t
38, nust therefore be sufficiently great to blow out the water collecting
in the areas 34 and 36. Fig. 3 shows a section through a vertical facade
wWith panels 40 and 42 fixed to a cross nenber 44. The cross nenber 44 has a
drillin rough it in which a bush 45% - 46 is fitted. The air blown from.
conduit 51 into the vertical conduit 50 flows through the biggh
46 to be en the edges of the panels 40 and 42 behind the sealing strip 48
- which also serves to_fix the_panels 40 and 42 into the cross_nenber 44. If
any | eaks occidewmeaggenbehind the sdraictugifd t e AR ninsERip2REORr ifhe
sealing strips, 49 provided on the cross, nenber 44, the air_punped behind
the facade st?¥¥Rréncdtay t FBHuGRORF Pﬁgsaé’ p%‘f?ﬁ’s‘f%n‘ﬂabi)e n® er
col I ecti ng. can. be segn m, Fi 1 izing th 5 facade
~ structure caﬁg‘blefﬁ’bﬁ%tgedg %?;é%esg%‘??%%%ﬁ%%ﬁ%%ﬁ u#e.gﬁtmoﬁls eodv\‘/eveﬁleal SO

possible to @é@é%%_&%gaﬁé tsggltgapafér ‘%:‘HhenQdﬁ“ P é‘iérééﬁ%&%éf dg4agd

delivering it wnwar ehind the structure. Such an insta | at'i on
is shownsin Fhfoffle |fetsPNtcOticn ONESHEEAVRELNH6OnSh1at bR ! fhBeraaliasgde

"~ structure with panels 62 is nounted. The : _

to a supporting plate 68. A fan 70 is mounted on the
supporting plate 68 and operates to force external air
between the outside wall 60 of the building and the panels \/

62. - o «

-}
R AY



panels 62 are sealed at the top via a cross nenber 64 or 5
section enclosed with insulating materi al ””l&

66 to. a support

fan 70 is nounted 'on the supporting plate 68 and operates

A

air between the outside wall 60 of the buyikding and the panels . :
CLAIM5: 1.. A process for keeping dry the space between an out ${ wal | of
a byilding and a facade structure, wherein air at a pressure hi t han

t he At nospheric air pressure is 5 di rect ed behind the facad cture

S0 that betmeﬁgF%?QFoutside wal |

built up and
formed at the facade structure in a joint area. 2.
claim11l, wherein the air which 10

structure is taken fr agpi-e : IS r 3 - I bW ut
t he process'acgérdiggsgghgﬁgiE?%,R&ﬁg?ggnagghﬁﬁg ?ﬁgcgggggggg?rggtéygggde

hori zontal andw4elto¢ab baRUHihE ah@ ED¢AbBHeaBErhakaralewhBYRifdadt hBeald

) and the facade structure a pre
Ned which is greater than the maxi mum water colum

A process according to
i's directed behind the facade

condui t

inlets drawing in air fromoutside. 4.

Means acco

reis

rding to claim 3,

wherein sai d f ppesstate higher than the atmospheric air pressure is

5
o
10
o/
15
.
20

directed behind the facade structure so that between the
outside wall and the facade structure a pressure is built
up and maintained which is greater than the maximum water

column formed at the facade structure in a joint area.

2., A process according to claim 1, wherein the air which

is directed behind the facade structure is taken from the

ambient atmosphere.

- 3. Means for carrying out the process according to claim

2, wherein behind the facade structure horizontal and
vertical conduits are mounted and fans are mounted at the

conduit inlets drawing in air from outside.

4, Means according to claim 3, wherein said fans are

mounted at the bottom ends of vertical conduits.

5. Means according to claim 3, wherein said fans are -

mounted at the top ends of vertical conduits.

6. ' Means according to any one of claims 3 to 5, wherein

the columns and cross members of the facade structure form



mount ed at the—bett+em-ends—ef—vertical conduits. 5. Means according to

claim 3, whefgel ' e nounted at the top ends of vertical .

condui ZOLGUH&an Lﬂgcording to any one of clainms 3t0 5, wherein

the c S - of the_facade structure form “ 8 - the
7.

condu A process for kéeﬁiﬁg dry the space between an-outside
wal | ofa building and a facade structure, substantially as herein g
particularly described with reference to any one of the acconpanyi ng i
drawi ngs. 8. e on3$f9§-for keeping dry the space between an outside wall
of a building and a racade structure, substantially as herein particularly
described with reference to any one of the acconpanying draw ngs. 9.

An installation conprising a facade structure and nmeans for keeping dry the
space betweef an outsi gepalclesaf fbﬁnkéébﬂﬂ%aaéth%bfﬁ dd Wbétween an
substantially as herein particularly described wth reference to any one of
t he acconpanyutgideawdlds. of a building and a facade structure,

1
3

substantially as herein particularly describéd with

5 reference to any one of the accompanying.drawings;
8. - Means for keeping dry the space between' an k,i
outside wall of a building and a facade structure, )

substantially as herein particularly described: with

reference to any one of the accompanying drawings.

10 9. An installation cémprisinq-a faéadeustructure_and
means for keeping dry the séace between an outside wall of-
a building and that structure, substantially as herein
particularly described with reference to any one of the

accompanying drawings.




