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(57) ABSTRACT 

The invention relates to a hollow panel being ?xed to the 
structure of a building, and reactive to thermal radiation, 
namely solar radiation, including, between a ?rst face being 
oriented towards a ?rst environment and a second face being 
oriented towards a second environment, at least one internal 
?uid-circulation channel, namely air channel, extending 
between a ?rst opening located at a ?rst end edge and a second 
opening located at a second end edge, the internal channel 
extending between at least a perforated ?rst receiver being 
exposed to thermal radiation on the side of ?rst face and at 
least a second air-tight receiver on the side of second face and 
formed by a condenser, wherein the ?rst receiver and the 
condenser are formed of a ?exible web, namely textile web. 
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METHOD AND DEVICE FOR TRIMMING 
FOR FACADE OR ROOF OF A BUILDING 

RELATED U.S. APPLICATIONS 

[0001] Not applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not applicable. 

REFERENCE TO MICROFICHE APPENDIX 

[0003] Not applicable. 

BACKGROUND OF THE INVENTION 

[0004] 1. Field of the Invention 
[0005] The invention relates to a method for cladding a 
frontage or roof of a building, according to Which at least one 
perforated ?rst receiver is arranged at a distance of a second 
receiver applied against the structure of said building or 
formed by said structure, so as to preserve betWeen said 
second receiver and said perforated ?rst receiver closest to the 
latter an air-circulation channel. 
[0006] The invention also relates to a holloW panel 
designed capable of being ?xed to the structure of a building, 
and reactive to thermal radiation, namely solar radiation, 
including, betWeen a ?rst face designed capable of being 
oriented toWards a ?rst environment and a second face 
designed capable of being oriented toWards a second environ 
ment, at least one internal ?uid-circulation channel, namely 
air channel, extending betWeen a ?rst opening located at a 
?rst end edge and a second opening located at a second end 
edge, said internal channel extending betWeen, on the one 
hand, at least a perforated ?rst receiver designed capable of 
being exposed to thermal radiation on the side of said ?rst 
face and, on the other hand, at least a second air-tight receiver 
on the side of said second face. 
[0007] The invention also relates to a condenser designed 
capable of forming said second receiver. 
[0008] The invention also relates to a device for ?xing and 
tensioning said ?rst receptor. 
[0009] The present invention falls Within the building sec 
tor, both for neW construction and for renovation. 
[0010] The invention relates in particular to the external 
paneling for, for frontage or roof, and in particular the search 
for optimiZing the energy relationship betWeen the inside and 
the outside of the building. 
[0011] 2. Description of RelatedArt Including Information 
Disclosed Under 37 CFR 1.97 and 37 CFR 1.98. 
[0012] Energy saving is the main concern of the building 
designers. The use of natural resources, such as solar energy, 
is known, essentially in the form of electric-energy producing 
photovoltaic panels, or in the form of solar panels With Water 
circulation. 
[0013] Most applications of this type relate to roof equip 
ment, and most often on the roof, Which results into the 
necessity to reinforce the framework, high costs and a poor 
esthetical appearance. 
[0014] FeW installations use vertical frontage surfaces. 
NoW, though their orientation With respect to the sun rays may 
prove less favorable than an inclined roof, the developed area 
of the frontages oriented toWards the sun is large and under 
utiliZed. 
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[0015] The aim of the invention is to cope With the draW 
backs of the state of the art by proposing to incorporate 
functionalities, namely energy functionalities, through 
implementing a method for cladding a frontage or covering a 
building permitting to replace the skin of a building or to line 
it, this method implementing reversible elements easy to be 
assembled and integrating particular energy receivers and 
collectors, so as to form an active device easily accessible for 
maintenance and capable of exerting a regulating action on 
the temperature inside a building, so as to permit an important 
energy saving. 
[001 6] The invention is aimed in particular at improving the 
thermal e?iciency of a frontage or roof cladding and at adapt 
ing same to the parameters of its environment, namely the 
seasonal and Weather parameters. This adapting should be 
achievable through an easy exchange of removable compo 
nents of a loW unit cost. 

SUMMARY OF THE INVENTION 

[0017] To this end, the invention relates to a holloW panel 
designed capable of being ?xed to the structure of a building, 
and reactive to thermal radiation, namely solar radiation, 
including, betWeen a ?rst face designed capable of being 
oriented toWards a ?rst environment and a second face 
designed capable of being oriented toWards a second environ 
ment, at least one internal ?uid-circulation channel, namely 
air channel, extending betWeen a ?rst opening located at a 
?rst end edge and a second opening located at a second end 
edge, said internal channel extending betWeen, on the one 
hand, at least a perforated ?rst receiver designed capable of 
being exposed to thermal radiation on the side of said ?rst 
face and, on the other hand, at least a second air-tight receiver 
on the side of said second face and formed by a condenser, the 
?rst receiver and the condenser being formed by a ?exible 
Web, namely textile Web. 
[0018] According to a feature of the invention, said perfo 
rated ?rst receiver is incorporated into a holloW panel 
designed capable of being incorporated into an external clad 
ding device formed by juxtaposing such panels. 
[0019] According to another feature of the invention, said 
perforated ?rst receiver is chosen ?exible, and it is tensioned 
applied in front of said frontage or cover by means of at least 
one device for ?xing and tensioning a ?exible Web incorpo 
rated into said perforated ?rst receiver, or forming same. 
[0020] The invention also relates to a holloW panel 
designed capable of being ?xed to the structure of a building, 
and reactive to thermal radiation, namely solar radiation, 
including, betWeen a ?rst face designed capable of being 
oriented toWards a ?rst environment and a second face 
designed capable of being oriented toWards a second environ 
ment, at least one internal ?uid-circulation channel, namely 
air channel, extending betWeen a ?rst opening located at a 
?rst end edge and a second opening located at a second end 
edge, said internal channel extending betWeen, on the one 
hand, at least a perforated ?rst receiver designed capable of 
being exposed to thermal radiation on the side of said ?rst 
face and, on the other hand, at least a second air-tight receiver 
on the side of said second face. 
[0021] The invention also relates to a condenser (110) 
designed capable of forming such a second receiver. 
[0022] The invention also relates to a such a device for 
?xing and tensioning such a ?exible Web. 
[0023] The invention also relates to a condenser for a panel 
reactive to thermal radiation, namely solar radiation. 
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[0024] The invention permits to change both the external 
appearance and the thermal performances of a building, for 
the staff‘s security and for an easy and cost-effective imple 
mentation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] Further features and advantages of the invention 
Will become clear from the folloWing detailed description of 
non-restrictive embodiments of the invention, When referring 
to the attached ?gures. 
[0026] FIG. 1 is a schematic, partial andperspective vieW of 
a cladding device formed of several panels according to the 
invention, shoWn separated in order to facilitate the under 
standing. 
[0027] FIG. 2 is a vieW similar to FIG. 1, seen from the side 
in the direction X. 
[0028] FIG. 3 is a schematic, partial and cross-sectional 
vieW of a set of panels according to the invention, installed 
inside a building, and of the associated air ?oWs. 
[0029] FIG. 4 is a schematic, partial and cross-sectional 
vieW of a panel according to the invention. 
[0030] FIG. 5 is a schematic and cross-sectional vieW ofa 
panel according to the invention, and the various air ?oWs in 
this panel. 
[0031] FIG. 6 is a schematic and perspective vieW of the 
structure of a panel according to the invention. 
[0032] FIG. 7 is a schematic, partial andperspective vieW of 
a cladding device formed of several panels according to the 
invention. 
[0033] FIG. 8 is a schematic and perspective vieW of a ?rst 
face, the structure of a condenser forming a second receiver in 
a preferred embodiment of the invention. 
[0034] FIG. 9 is a schematic and perspective vieW of the 
structure of FIG. 8, at the level of the face opposite the 
previous one. 
[0035] FIG. 10 is a schematic, partial and cross-sectional 
vieW ofa variant of FIG. 4. 
[0036] FIG. 11 is a schematic and perspective vieW of a 
panel according to the invention, With a mounted ?exible 
Web. 
[0037] FIG. 12 is a schematic, partial and perspective vieW 
of part of the means for tensioning a ?exible Web according to 
the invention. 
[0038] FIG. 13 is a schematic, partial and perspective vieW 
of a Zone for inserting a ?exible Web into a panel according to 
the invention. 
[0039] FIG. 14 is similar to FIG. 13, according to another 
angle. 
[0040] FIG. 15 is a schematic, partial and perspective vieW 
of a variant of this insertion Zone. 

[0041] FIG. 16 is a schematic, partial and front vieW ofthe 
insertion Zone of FIGS. 13 and 14. 

[0042] FIG. 17 is a schematic, partial and top vieW accord 
ing to a line normal to a ?at surface of a variant of the panel 
according to the invention, With a mounted ?exible Web. 
[0043] FIG. 18 is a schematic and vertical cross-sectional 
vieW of a device for cladding a frontage in a particular 
embodiment of the invention. 
[0044] FIG. 19 is a schematic and horiZontal cross-sec 
tional vieW according to CC of a variant embodiment of FIG. 
18. 
[0045] FIG. 20 is a vieW similar to FIG. 19 of another 
variant embodiment; 
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[0046] FIG. 21 is a schematic and elevational vieW of an 
assembling of translucent panels the embodiment of FIG. 18 
includes. 
[0047] FIG. 22 is a schematic and elevational vieW of tools 
for placing the ?exible Web the embodiment of FIG. 18 
includes. 
[0048] FIG. 23 illustrates another variant of placing and 
tensioning of such a ?exible Web. 
[0049] FIGS. 24 through 27 illustrate yet another variant of 
placing and tensioning such a ?exible Web, FIG. 24 in a 
partially perspective vieW, FIG. 25 in an elevational vieW, and 
FIGS. 26 and 27 in a side vieW from the plane of the ?exible 
Web. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0050] Referring According to a method for cladding a 
frontage or covering a building, at least a perforated ?rst 
receiver 50 is arranged at a distance from a second receiver 51 
applied onto the structure of said building or formed by said 
structure, so as to preserve, betWeen said second receiver 51 
and said perforated ?rst receiver 50 closest to the latter, an 
air-circulation channel 3, Wherein such a perforated ?rst 
receiver 50 is chosen removable and including a ?exible Web 
203 or formed by such a ?exible Web 203. 
[0051] In a ?rst embodiment, as can be seen in FIGS. 1 
through 7, the perforated ?rst receiver 50 is incorporated into 
a panel 1. The invention then permits cladding the frontage or 
covering the building through the construction of an external 
cladding device 100 formed by the juxtaposition of panels 1. 
[0052] In a second embodiment, as can be seen in FIGS. 10 
through 17, the perforated ?rst receiver 50 is ?exible, and is 
tensioned applied against the front of the structure or the 
cover, or the existing cladding of the building, by means of at 
least one device 201 for securing and tensioning a ?exible 
Web 203 incorporated into the perforated ?rst receiver 50, or 
forming same. 
[0053] The second embodiment can be combined With the 
?rst one, the device 201 being arranged either so as to cover 
the surface formed by an assembling of panels 1, or to cover 
the surface of one panel 1, the cladding device 100 then 
including as many devices 201 as there are panels 1. 
[0054] In the ?rst embodiment, the panel 1 is holloW. This 
panel 1 is designed capable of being ?xed to the structure of 
a building, and is reactive to thermal radiation, in particular to 
solar radiation, facing Which it is aimed at being placed. The 
external device 100 for cladding a building, on the frontage or 
the roof, includes a set of holloW panels 1. The latter are 
preferably substantially ?at or have all an identical curvature. 
In particular, they can adopt the shape of parallelepipeds, or 
also prisms according to a cylindrical sector, With a constant 
curvature radius. These holloW panels 1 can be piled accord 
ing to a direction Z, preferably vertical direction. 
[0055] This panel 1 includes a ?rst face 2 designed capable 
of being oriented toWards a ?rst environment A, in particular 
the outer side of a building or a Warm source, and a second 
face 10 designed capable of being oriented toWards a second 
environment B, in particular the inner side of a building or a 
Zone to be heated. 

[0056] Depending on the shape of the structure of the build 
ing to be provided With such panels 1, different con?gurations 
are possible as to the geometry of this ?rst face 2. In the most 
usual embodiment, the ?rst face 2 is ?at. The ?rst face 2 can 
also have a constant curvature in at least one direction. In a 

variant, the ?rst face 2 has a ?rst constant curvature in a ?rst 



US 2011/0036539 A1 

direction, and a second constant curvature in a second direc 
tion orthogonal to said ?rst direction, Whereby this ?rst cur 
vature and this second curvature can have identical or differ 
ent values. 

[0057] In its most usual embodiment, the panel 1 has a 
parallelepipedal shape. 
[0058] The panel 1 includes, betWeen its ?rst face 2 and its 
second face 10, at least one internal ?uid-circulation channel 
3, namely air channel. This channel 3 extends betWeen a ?rst 
opening 5 located at a ?rst end edge 4 of the panel 1, and a 
second opening 7 located at a second end edge 6. Preferably, 
this ?rst opening 5 and this second opening 7 are located one 
above the other, or vice-versa. 
[0059] According to the invention, the internal channel 3 
extends betWeen, on the one hand, at least a perforated ?rst 
receiver 50 designed capable of being exposed to thermal 
radiation on the side of the ?rst face 2 and, on the other hand, 
at least a second air-tight receiver 51 on the side of said 
second face 10. 
[0060] In a particular application preferred Within the 
framework of the invention, the perforated receiving panel 50 
forms itself the ?rst face 2. 
[0061] The perforated ?rst receiver 50 is designed capable 
of transforming thermal radiation, namely of solar origin, 
through re?ection or/and transmission or/ and absorption. 
[0062] This ?rst receiver 50 stops a ?rst portion of the 
radiation of the heat source, in particular solar heat, namely 
through re?ection, and, thanks to its perforation, lets pass a 
second portion to the second receiver 51. The ?rst receiver 50 
can absorb part of the heat, and heat up, the transmission of 
energy to the second receiver 51 thus occurs in the channel 3, 
either by direct passing through or by radiation from the ?rst 
receiver 50 toWards the second receiver 51. If the latter 
re?ects part of the energy, the ?rst receiver 50 forms a barrier 
impeding the return. The essential portion of the energy 
received from the ?rst environment A thus remains in the 
channel 3. 
[0063] One understands that the notion of perforation 
should be taken in a broad meaning, the perforation permits 
the passing through of a certain quantity of air, at the same 
time as part of the thermal radiation. The perforation of the 
?rst receiver 1 can indifferently be formed by drilled holes, 
cuts, ori?ces, spaces betWeen the strands of a non-Woven 
textile cloth, spaces betWeen the Weft and de Warp threads of 
a textile cloth or a Woven, metal or plastic mesh, or the like. 
[0064] Preferably and advantageously, the ?rst receiver 50 
is removable, and can be adapted for example according to the 
Weather conditions, namely seasonal conditions, and the 
panel 1 includes recesses for its positioning and its ?xing. 
[0065] In an advantageous embodiment, the ?rst receiver 
50 includes, in its thickness, through openings that are 
designed capable of permitting the direct passing of the light 
rays up to a given incidence With respect to the normal line to 
the spot considered, and to impede same beyond said inci 
dence. One understands that, if the ?rst receiver 50 extends in 
a substantially vertical direction, for a use facing the solar 
radiation, these through openings permit the passing through 
of the solar radiation in Winter, loW above the horizon, in a 
context in Which one tries to use its energy to heat up an inner 
volume, While, on the other hand, they are a hindrance for the 
solar radiation in summer, close to the Zenith, and limit the 
penetration of the solar energy into the panel. 
[0066] In a variant embodiment, the ?rst receiver 50 
includes protruding volumes designed capable of conveying 
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the air to the channel 3. Preferably, these protruding elements 
are set back With respect to the ?rst face 2 toWards the interior 
of the panel 1, so as not to catch neither the clothes of the 
people passing by nor the elements suspended in the air such 
as dead leaves or similar. 

[0067] These protruding elements form an air sleeve, and 
can be namely in the form of a tubular bend, of a spherical 
dome or the like. This sleeve includes an opening, Which can 
be oriented toWards the ?oor, in order to avoid ?lling the panel 
With rain Water. It can also be oriented otherWise, namely so 
as to avoid the introduction of dust. Preferably, the panel 1, 
or/and the structure 100, includes means for collecting and 
evacuating rain Water and eventual condensates. 
[0068] Preferably, the ?rst receiver 50 is formed of a ten 
sioned ?exible Web 203, namely textile Web. This con?gura 
tion offers the advantage of an extremely loW Weight and a 
very easy exchange. Preferably, the recesses the panel 1 
includes for its positioning and its ?xing are accessible in situ, 
Without requiring the complete removal of the panel 1. 
[0069] Advantageously, the ?rst receiver 50, or/ and the 
second receiver 51, includes, on at least one of its faces, a 
coating by means of a silkscreen process, printing or the like. 
This coating can namely be chosen re?ecting, for determined 
Wavelengths, according to the season or/ and the Weather con 
ditions. 
[0070] For applications of decontamination of the air cir 
culating through the channel 3 of the panel 1, the ?rst receiver 
50 or the second receiver 51 can receive a coating including 
nano-scale titanium oxide TiO2, or another catalyst also 
designed capable of enhancing the transformation of the so 
called COV volatile organic compounds into inoffensive ele 
ments, or also of CO into CO2, or of NO into N02. 
[0071] Besides the technical functions speci?c to the ?rst 
receiver 50 set forth above, this receiver can receive a particu 
lar decoration, Which is particularly easy When it is formed of 
a Woven and/ or printed and or silkscreen printed textile Web. 
In addition to the possibility of varying at a loW cost the 
appearance of the building Wall comes the possibility of inte 
grating into same visual safety messages, or also advertising 
messages. The application of camou?age decorations for 
military applications or for implantations in protected areas is 
very easy, the more that the panel 1 according to the invention 
does not require any external panes, even though it is possible 
to install some at the level of the ?rst face 2. 
[0072] In a ?rst variant embodiment, the ?rst perforated 
receiving means 50 is intercalated betWeen the channel 3 and 
the ?rst face 2. 
[0073] In another variant embodiment, the ?rst perforated 
receiving means 50 is applied onto the ?rst face 2 outside the 
panel 1. 
[0074] In another variant embodiment, the ?rst receiver 50 
is translucent. It can also be formed of a plate, and namely of 
a translucent plate. It can be formed of a translucent and 
perforated ?exible ?lm. 
[0075] In yet another variant embodiment, the ?rst receiver 
50 includes at least one surface treated by sand bloWing or 
chemical attack. This treatment by sand bloWing or chemical 
attack can be applied irrespective of the con?guration of the 
?rst receiver, even textile receiver, and results into increasing 
the exchange surface. 
[0076] This channel 3 is designed capable of communicat 
ing, at the level of the ?rst opening 5 or/and the second 
opening 7, With an internal channel 3 of another holloW panel 
1 of the same type, or also With means for communicating 
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between the airstream formed by the channel 3 and the vol 
ume of a part, Which may be formed of de?ectors or the like. 
It is thus possible to build, based on panels 1, a partition With 
a vertical component including a continuous channel over its 
full height, in particular for the air circulation. Such a piling 
results, as a consequence of the increase of the height of the 
Wall, into increasing the convective effect. 
[0077] The panel 1 can be carried out in various variants; in 
particular, the channel 3 can be designed capable of commu 
nicating, on the one hand, With the ?rst environment A 
through at least a ?rst communication external opening 8 
or/and, on the other hand, With the second environment B 
through at least a ?rst internal communication opening 9. 

[0078] In an advantageous embodiment of the invention, 
the holloW panels 1 can also be juxtaposed to each other in a 
direction X perpendicular to the vertical direction Z and the 
tangent to the ?rst faces 2 of the panels 1. 

[0079] This tangential, or lateral, juxtaposition permits, by 
increasing the Width of the Wall, to increase the ?oW rate of 
the ?uid, namely air, circulating inside the panels. 
[0080] In another embodiment of the invention, the panels 
1 can also be juxtaposed, in another directionY perpendicular 
to both the vertical direction Z and the direction X, With other 
panels 1 of the same type or With second insulation panels 
101. In this case, the insulation panels 101 can each include at 
least one through opening 11, Which is designed capable of 
being juxtaposed to a ?rst internal communication opening 9 
of a panel 1 if the latter includes some. Of course, an insulat 
ing panel 101 can include as many openings, in the extension 
of the latter, as the panel 1 to Which it is adjacent, as can be 
seen in FIGS. 1 and 2. 

[0081] One understands that the juxtaposition of insulating 
panels, over the thickness of an external building Wall, per 
mits to increase the thermal inertia of this Wall. 

[0082] Preferably, the channel 3 includes at a ?rst end edge 
4 a ?rst so-called external communication opening 8 toWards 
the ?rst environment A and a ?rst so-called internal commu 
nication opening 9 toWards the second environment B. Like 
Wise, it includes at the second end edge 6 a second so-called 
external communication opening 13 toWards the ?rst envi 
ronment A and a second so-called internal communication 
opening 14 toWards the second environment B. 

[0083] In an advantageous variant for a home-automation 
treatment, at least one of the internal 9 or/and 14, or/and 
external openings 8 or/and 13, the channel 3 includes is 
designed capable of being closed, namely by closing means 
controlled by driving means. 
[0084] Any panel 1 can include all or part, even no side 
openings, but should include the channel 3. 

[0085] A panel 1, or a piling of such panels 1, including 
such loWer and upper openings toWards the ?rst environment 
A and the second environment B can advantageously be used, 
as can be seen in FIG. 5, depending on the openings one uses, 
depending on the Weather, hour conditions, and the tempera 
ture differentials betWeen the ?rst so-called external environ 
mentA and the second so-called internal environment B. The 
occultation of the openings 9 and 14 promotes an extemal 
external ?oW 40. The occultation of the openings 9 and 13 
promotes an external-internal ?oW 41. The occultation of the 
openings 8 and 13 promotes an intemal-intemal ?oW 42. The 
occultation of the openings 8 and 14 promotes an intemal 
external ?oW 40. 
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[0086] One thus understands that it is thus possible, 
depending on the circumstances, to regulate the temperature 
of an internal environment B. 

[0087] The piling of the panels 1 permits to form a column 
of a large height, compared to that of each panel, Which 
permits to ensure a certain draught, thus an air reneWal at a 
large ?oW rate inside the internal environment B. One aim of 
the invention is to permit to obtain a large temperature differ 
ential betWeen the air ?oWing in at the loWer portion of the 
piling of panels 1, and the air ?oWing out at the upper portion 
of this piling. 
[0088] Preferably, on at least one panel 1 reactive to solar 
radiation is integrated into a cladding device 100, Which can 
then be used as an energy regulator for the environment B 
internal to the building. 
[0089] As can be seen in FIG. 3, in a particular arrange 
ment, at least one panel 1 includes at least one skeW opening 
15 betWeen the channel 3 and the second face 10, preferably 
arranged ascending obliquely toWards the internal environ 
ment B, and Which is so dimensioned as to permit the passing 
through of a portion smaller than a certain portion of the ?oW 
rate of the ?uid circulating in the channel 3, in particular 
smaller than 25%. This opening 15 permits to generate an 
ascending air stream 44 in the environment B, ?oWing along 
side the Wall formed by the piling or/and the juxtaposition of 
panels 1, 1A, 1B, 1C, at the level of a second face 10 these 
panels include. This ascending air stream 44 draWs the air 
located in the vicinity of the ?oor 48, and creates a destrati 
?cation ?oW 45. In the upper portion of the room, a substan 
tially horiZontal partition 46 can be provided betWeen the 
volume of the environment B and the area of out?oW, through 
the upper internal opening 14C of the panel 1C located in the 
upper position, of an air ?oW 49 circulating in the channel 3 
common to the panels 1, 1A, 1B, 1C. This partition 46 brings 
the ?oW 45 and the ?oW 49 back at the level of a mouthpiece 
47 Where their junction occurs, and Which tends to send back 
to the ?oor 48 a ?oW 90. 

[0090] One understands that, as can be seen in FIGS. 1 and 
2, in the event one or several insulation panels 101 are 
applied, on the side of the second internal environment B, 
against a panel 1, they also include oblique openings 15A in 
the extension of such an oblique opening 15. Of course, this 
oblique opening 15 can have a double function, namely serve 
as a second opening 14. 

[0091] Preferably, the holloW panel 1 includes, at its ?rst 
end edge 4, respectively at its second end edge 6, a ?rst strip 
16, respectively a second strip 17, including ?rst bearing and 
guiding means 18, respectively second bearing and guiding 
means 19, designed capable of permitting its assembling 
through piling With another holloW panel 1 of the same type. 
This strip 16, respectively 17, includes a bearing and tightness 
surface 20, respectively 21, for tightly juxtaposing the ?rst 
opening 5, respectively the second opening 7, of the panel 1, 
With the second opening 7, respectively the ?rst opening 5, of 
an adjacent panel 1, as can be seen in FIG. 3, at the junction 
betWeen the second opening 7A of the panel 1A, and the ?rst 
opening 5B of the panel 1B. 
[0092] The ?rst bearing and guiding means 18 and the 
second ones 19 can advantageously be made either of a pro?le 
complementary to each other or of a pro?le identical to each 
other. In the latter case, this pro?le is designed capable of 
cooperating With a complementary pro?le a Wall rail ?xed to 
the structure of a building, to Which the panel 1 is ?xed, 
includes. The positioning, bearing and guiding are then car 
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ried out by such a Wall rail. In the case of juxtaposition of 
panels 1, these are mounted on both sides of such Wall rails. 
Advantageously, the ?xing of the panels to such a connecting 
part incorporates a function of locking in position. One can 
also imagine the case in Which this Wall rail includes different 
pro?les on both sides in order to distinguish for example 
loWer supports and upper supports and to form a positioning 
guide for the mounting of panels, Whereby the latter must then 
include a loWer pro?le different from an upper pro?le, as 
regards the ?rst and second bearing and guiding means 18 and 
19. However, in order to rationaliZe the components and to 
loWer the costs, these pro?les are preferably identical to each 
other. 

[0093] In an advantageous embodiment, the ?rst strip 16, 
respectively the second strip 17, includes a ?rst bearing sur 
face 22, respectively a second bearing surface 23, Which is 
designed capable of cooperating With hoop means 80 for 
closing or/and ?xing the panel 1, in particular for closing 
or/and ?xing a peripheral structure 55 forming a structure 
frame of the panel 1, to Which the ?rst face 2 and the second 
face 10 are ?xed. Indeed, such a panel 1 can include several 
removable elements, namely the ?rst receiver 50. 
[0094] It is then interesting, in a particular version includ 
ing extractable panels 1, to be able, after an at least partial 
extraction of the panel 1 from the assembly it is part of, to 
remove an element and to replace it by another one. 

[0095] This permits, indeed, a change of utiliZation of the 
panel 1 during its life. In order to facilitate this intervention, 
Which is preferably performed in situ, the panel 1 includes a 
removable structure, including the ?rst strip 16 and the sec 
ond strip 17, as Well as eventual side strips referred to as ?rst 
53 and second 54 cross strips, on side faces 33 and 34, on both 
sides of the second face 10 and of the ?rst face 2, Which 
preferably form the largest surfaces of the panel 1. The con 
nection of these strips and these cross strips is advantageously 
carried out by means of one or several straps 80 tensioned at 
the periphery of the panel 1. The bearing surfaces 22 and 23 
are preferably grooves designed capable of receiving the strap 
or straps 80, either directly or through elastic materials. 
Means for tensioning the strap, namely by means of an eccen 
tric, are advantageously integrated directly into the panel 1, at 
the level of one of its strips or of its eventual side cross strips. 

[0096] In the usual case in Which the panel 1 includes, 
serving as a support for the ?rst face 2 and the second face 10, 
a four-side peripheral structure 55, the ?rst strip 16 and the 
second strip 17 are united, at the level of their ends, by a ?rst 
53 and a second 54 side cross strip, connecting at ?rst ends 
and at second ends, respectively, the ?rst end edge 4 to the 
second end edge 6. A side cross strip 53, respectively 54, can 
include a ?rst side opening 35, respectively a second side 
opening 36. In a particular embodiment, each side cross strip 
53, 54 includes a side opening 35, 36. 
[0097] It should be noted that the panel 1 does not alWays 
include side cross strips. Indeed, in a common application for 
treating a frontage or a roof over a full Width, the channel 3 
can be designed capable of communicating, at the level of at 
least one side face 33, 34, substantially perpendicular to the 
?rst end edge 4 or the second end edge 6, through a side 
opening 35, With a side opening another panel 1 of the same 
type includes, for its putting into communication With an 
internal channel 3 of this other panel 1. This side opening 35 
can, as can be seen in FIG. 1, occupy the Whole of the side face 
of a panel 1. 
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[0098] In order to be able to exert an action on the ?oW of 
the ?uid, namely air, passing through the channel 3, and to 
transform, or reject, according to user’s choice, the energy of 
solar origin, the holloW panel 1 preferably includes, betWeen 
the channel 3 and a second face 10 designed capable of being 
oriented toWards the second so-called internal environment 
B, and arranged in this order starting from the channel 3, 
thermal exchange means 28, energy accumulating means 29, 
re?ecting means 30. This panel 1 is also capable of contain 
ing, betWeen the re?ecting means 30 and the second face 10, 
insulating means 31. 
[0099] The second receiver 51 is formed of all or part of 
these thermal exchange means 28, energy accumulating 
means 29, re?ecting means 30, insulating means 31. 
[0100] Preferably, the thermal exchange means 28 are 
formed of the second receiver 51, or incorporated into the 
latter. 
[0101] Advantageously, the second receiver 51 is mounted 
in a substantially vertical plane and includes, oriented 
toWards the ?rst face 2, a volume pro?le, Which is designed 
capable of maximiZing the drop shadoW from the sun in 
summer under strong incidences With respect to the normal 
line of the second receiver 51, and to minimize the drop 
shadoW from the sun in Winter under loW incidences With 
respect to the normal line of the second receiver 51. 
[0102] Preferably, this second receiver 51 is formed of a 
condenser 110. The latter can also form thermal exchange 
means 28, or/and energy accumulating means 29, or/and 
re?ecting means 30, or/and insulating means 31. In a pre 
ferred version, this condenser 110 is ?exible. 
[0103] This condenser 110 includes a ?rst face 112 
designed capable of being oriented toWards thermal radiation, 
in particular the outer side of a building or a heat source, and 
in particular the solar radiation. 
[0104] This condenser 110 is preferably air-tight. 
[0105] It is also designed capable of re?ecting part of the 
energy. 
[01 06] Preferably and advantageously, the condenser 1 1 0 is 
removable, and can be adapted for example according to the 
Weather conditions, and the panel 1 includes recesses for its 
positioning and its ?xing. 
[0107] Preferably, the condenser 110 is formed of a ten 
sioned textile Web 203, With the same coating and decoration 
possibilities as the ?rst receiver 50. This con?guration has the 
advantage of an extremely loW Weight, and a very easy 
replacement. 
[0108] For applications of decontamination of the air cir 
culating along its ?rst face 112, the condenser 110 can receive 
a coating including nano-scale titanium oxide TiO2, or 
another catalyst also designed capable of enhancing the trans 
formation of the so-called COV volatile organic compounds 
into inoffensive elements, or also of CO into CO2, or of NO 
into N02. 
[0109] In a variant embodiment, the condenser 110 is trans 
lucent. It can also be formed of a plate, and namely of a 
translucent plate. 
[0110] In yet another variant embodiment, the condenser 
110 includes at least one surface treated by sand bloWing or 
chemical attack. This treatment by sand bloWing or chemical 
attack can be applied irrespective of the con?guration of the 
condenser 110, even textile condenser, and results into 
increasing the exchange surface. 
[0111] In order to be able to exert an action on the ?oW of 
the ?uid, namely air, alongside the ?rst face 112 of the con 
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denser 110, and to transform, or reject, according to user’s 
choice, the energy of solar origin, the condenser 110 can 
include, betWeen its ?rst face 112 and a second face 112A 
opposite the latter, and arranged in this order starting from the 
?rst face 112, thermal exchange means 28, energy accumu 
lating means 29, re?ecting means 30. This condenser 110 is 
also capable of containing, betWeen the re?ecting means 30 
and the second face 112A, insulating means 31. 
[0112] The condenser 110 is formed of all or part of these 
thermal exchange means 28, energy accumulating means 29, 
re?ecting means 30, insulating means 31. 
[0113] Advantageously, the condenser 110 is mounted in a 
substantially vertical plane and includes, oriented toWards the 
?rst face 112, a volume pro?le 113, Which is designed capable 
of maximizing the drop shadoW from the sun in summer 
under strong incidences With respect to the normal line of the 
condenser 110, and to minimiZe the drop shadoW from the sun 
in Winter under loW incidences With respect to the normal line 
of said second receiver. 
[0114] Preferably, this volume pro?le 113 includes stag 
gered juxtaposition of volumes 32 in the shape of half Water 
drops the bulbous portion of Which is arranged on the side of 
the ?oor, as can be seen in FIG. 8. 

[0115] In a cheap variant embodiment, the condenser 110 is 
?exible, and can namely be formed of a volume-shaped tex 
tile. This con?guration is interesting if the channel 3 or the 
panel 1 is a large-siZe one, the condenser 110 can be prepared 
in the form of a reel-Wound meters-long Web, and unWound 
according to the use; this avoids the manufacturing of large 
siZe rigid condensers, Which are more expensive or/and more 
dif?cult to be made. 
[0116] Preferably, the energy accumulating means 29 
include a honeycomb structure 37 designed capable of con 
taining an accumulating or/and phase-changing material, as 
can be seen in FIG. 9. 

[0117] In an alternative, the condenser 110 is made in the 
form of a deformed plate that includes, on its face facing the 
second face 112A and opposite the ?rst face 112, these energy 
accumulating means 29. This con?guration permits a reduc 
tion of the number of components and permits an important 
Weight reduction, in particular When the condenser 110 is 
made out of plastic. 
[0118] Besides the classical thermal aspect, the invention 
can also ensure cooling functions. 
[0119] The thermal-energy regulation can also be comple 
mented With a hygrometry regulation betWeen different envi 
ronments A and B. The condenser 110 can then namely be 
equipped With Water circulations, namely through running, 
or/ and With communications betWeen Water tanks and dryers 
or humidi?ers, as the case may be. 
[0120] If a very rigid con?guration is looked for, the second 
receiver 51 is provided, on its face oriented toWards the ?rst 
face 2, With volumes in the shape of half Water droplets 32 
and, on its opposite face, With honeycombs 37, so that the 
meshes of these respective pro?les on the opposite faces are 
staggered With respect to each other. 
[0121] In a con?guration in Which all the panels include 
such insulating means 31, each of the elements the cladding 
device 1 according to the invention is comprised of can be 
considered as being insulating. 
[0122] In a most common application, the ?rst end edge 4 is 
parallel to and opposite the second end edge 6. Likewise, in a 
preferred application, the panel 1 has the shape of a rectan 
gular prism, namely of a parallelepiped. 
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[0123] In a variant embodiment, a panel can be fully open 
on a full side, i.e. of its ?rst face 2 or its second face 10, the 
channel 3 is then in full communication With the atmosphere 
of one of its environments A or B. 

[0124] Preferably, the dimensions of a panel 1 for tWo 
dimensions, referred to as Width and height, X and Z accord 
ing to the example of FIG. 1, are large compared to the third 
one, referred to as thickness, according to Y in the same 
example, i.e. each at least ?ve times larger than said thickness. 
The ?oW of the ?uid, preferably air, circulating in the channel 
3, is then like a Web. 
[0125] Preferably, the panels 1 or 101 are designed With 
dimensions and a mass, namely loWer than 25 kg, permitting 
their handling by one man With the force of his arms. The 
dimensions of l500><l000><175 mm are particularly Well 
suited for the described applications and permit to maintain 
this mass limit, When the manufacture of the strips, faces and 
cross strips results from the implementation of plastic mate 
rials such as PVC, PA or the like. 
[0126] Preferably, the panels 1 according to the invention 
are juxtaposed so as to form a cladding device 100 for a 
building, on the frontage or on the roof, including at least tWo 
panels 1 With an identical curvature betWeen them, Which can 
be piled up in a vertical direction Z, the channels 3 of Which 
are communicating. These panels 1 can also be juxtaposed to 
each other in a direction X perpendicular to the vertical direc 
tion Z and tangent to the ?rst faces 2 of the panels 1, Which can 
also be juxtaposed, in another direction Y perpendicular to 
both the vertical direction Z and the direction X, With other 
panels 1 of the same type or With insulation panels 101. When 
such an insulating panel 101 is juxtaposed to an internal 
communication opening 9 or 14 of a panel 1, then it includes 
at least one through opening 11 designed capable of being 
juxtaposed With this opening. 
[0127] In brief, the invention permits to create an air vol 
ume With a convective ?oW over a full cladding surface, 
namely of a frontage or of a roof of a building, by means of 
juxtaposed or/and piled elements, namely each having a mass 
smaller than 25 kg and dimensions smaller than or equal to 
l500><l000><200 mm, facilitating and reducing the costs of 
transport and placing. 
[0128] The cladding device 100 formed of panels 1 accord 
ing to the invention thus permits to achieve at a lesser cost the 
same convective performances as an outer Wall that Would be 
built of one single piece, thus of a di?icult and expensive 
elaboration, requiring highly quali?ed staff. 
[0129] The device according to the invention is also evolu 
tionary, and permits to change, by permutation or/and 
removal or/ and addition of panels, the technical or/and 
esthetical functionalities of a frontage or a roof. 

[0130] Of course, the invention is described preferably for 
the external cover of a building, because of the naturally large 
temperature differential betWeen the ?rst external environ 
ment A and the second internal environment B. One under 
stands that the invention is applicable to the manufacture of 
any Wall, even internal to a building, betWeen tWo environ 
ments A and B With different thermal characteristics, for 
example betWeen of?ces and factory halls. 
[0131] Besides the classical thermal aspect, the invention 
can also ensure cooling functions. 

[0132] The thermal-energy regulation can also be comple 
mented With a hygrometry regulation betWeen different envi 
ronments A and B. The channel 3 can then namely be 
equipped With Water circulations, namely through running, 



US 2011/0036539 A1 

or/ and With communications between Water tanks and dryers 
or humidi?ers, as the case may be. 

[0133] The invention also relates, according to a second 
embodiment, Which may be combined With the ?rst embodi 
ment, to a device for ?xing and tensioning a ?exible Web 203. 
The latter is designed capable of forming a perforated ?rst 
receiver 50, or also designed capable of forming a second 
receiver 51, in the event the latter is chosen as being ?exible. 
This ?exible Web 203 can thus have a technical function, such 
as absorption, re?ection, ?ltering, protection, or/and a deco 
rative function With decoration bearing media or the like. In 
addition to a preferred use as a perforated ?rst receiver 50 
or/ and a second receiver 51, such a ?exible Web 203 can thus 
also be used to form thermal exchange means 28, or/and 
energy accumulating means 29, or/and re?ecting means 30, 
or/ and insulating means 31. 
[0134] The placing and replacement of such ?exible Webs 
generally requires a mechanism integrated into the panel, 
including reel holders, or/and an unWinder, and means for 
tensioning by actuating an eccentric bar or roll. Such mecha 
nisms reserve the use of these ?exible Webs for ?xed panels, 
With a high mass due to the mechanism they include. 
[0135] From WO 03/100286 or WO 2006/063991 are also 
knoWn alternative solutions Without mechanism, in Which a 
?exible Web includes elastic peripheral piped seams cooper 
ating With grooves a frame in Which the Web is mounted and 
tensioned includes, or is also caught by traditional means and 
tensioning by means of tensioning devices. HoWever, the 
mounting of the ?exible Web requires some dexterity and is 
not Well-suited for the particular conditions related to the 
equipping of frontage panels or at a high height, subjected to 
the action of the Wind or Weather conditions. In addition, the 
mounting time is long because of the dif?culty of placing. 
[0136] These solutions Without mechanism in the panel 
also require maintaining the ?exible Web at the four sides, in 
the case of equipping rectangular panels. 
[0137] The invention tries to use lightWeight, easily and 
quickly removable materials, in order to bring neW function 
alities to a frontage or to an opening of a building: an appear 
ance varying over the time, a thermal regulation of the tem 
perature in the building, this as easily for both the renovation 
of a frontage or an existing opening, through overlaying of 
applied elements and for the construction of a neW external 
cladding. 
[0138] The ?xing and tensioning of the ?exible Web 203 are 
performed resting on at least one ?rst bearing surface 204 and 
one second bearing surface 205, Which are located on both 
sides of an intermediate surface 202, namely a ?at surface, in 
the vicinity of Which the ?exible Web 203 is tensioned. Of 
course, these bearing surfaces 204 and 205, Which are 
designed as end bearing surfaces of a length of the ?exible 
Web 203 unfolded at the level of this intermediate surface 202, 
are minimal bearing surfaces: the ?exible Web 203 can also be 
supported, or at least limited in its displacement, by interme 
diate bearing surfaces, not shoWn in the ?gures, and interca 
lated betWeen the surfaces 204 and 205. 

[0139] Though, in a preferred embodiment, the intermedi 
ate surface 202 is ?at, other embodiments can of course be 
foreseen, according to Which the ?exible Web 203 is ten 
sioned according to a deformed shape, for example With 
bearing surfaces 204 and 205 extending in different direc 
tions, or/ and being tensioned resting on intermediate bearing 
surfaces de?ning, at least partially, the cover of this deformed 
surface. It is thus possible to implement the invention for any 
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construction topography, Which permits all architectural fan 
tasies, since the choice of a ?exible Web permits, as a matter 
of fact, a thorough adapting to the relief, at least as long as the 
surfaces remain involute. For particular areas including non 
involute surfaces, the ?exible Web 203 can integrate ad hoc 
shaped surfaces, for example by molding or the like. 
[0140] In particular, the device 201 according to the inven 
tion permits to tension the ?exible Web 203 as close as pos 
sible to the intermediate surface 202. One understands that 
this intermediate surface 202 can be either a plain surface, as 
can be seen in FIG. 15, or also, as can be seen in la FIG. 11, an 
opening delimited by a cut-out in a structure, in particular a 
?at structure if the intermediate surface 202 is chosen ?at. In 
the latter case, the ?exible Web 203 ful?ls a particular func 
tion of closing of the intermediate surface 202. 
[0141] The invention permits to carry out a loW-cost prepa 
ration of the ?exible Web 203 before its placing. In particular, 
this preparation is related to the previous equipment With tWo 
opposite end edges. To this end, the device 201 includes at 
least one ?rst rod 210 and at least one second rod 211, each 
designed capable of immobilizing the ?exible Web 203 at a 
?rst end edge 208, respectively at a second end edge 209. 
These rods 210 and 211 can adopt different forms. They are 
preferably made each in the form of a pro?le bar, including a 
slot or a groove for accommodating the end of the ?exible 
Web 203. The holding of the latter can occur in different Ways: 
by clamping or pinching a rod, Which is then elastic, by 
seWing, gluing, hot sealing, heat-Welding, crimping, or the 
like. The ?exible Web 203 can also be held in its recess by a 
complementary part having a simple shape such as a Wedge or 
a straight rod. All these technologies are very easy to be 
implemented, and it is possible to equip a large-Width ?exible 
Web, for example of tWo meters, Without any particular prob 
lem. In the case of a large-siZe ?exible Web 203, it can be 
provided, at each of its end edges 208, 209, With a succession 
of rods 210, respectively 211, Whereby these successive rods 
can be hingedly connected to each other, like tubular tent 
masts made of ?berglass or carbon ?bers, Which represent a 
technology particularly adapted to this case. 
[0142] Advantageously, the ?rst 210 or/and the second rod 
211 also includes, at least at one end, an extraction organ, 
such as a ring, a hook or the like, designed capable of facili 
tating the removal of the la ?exible Web 203. 
[0143] In a preferred embodiment, as can be seen in FIGS. 
11 through 17, the device 201 includes a structure comprised 
of at least a ?rst strip 212 and a second strip 214. At the level 
of the ?rst strip 212, a ?rst groove 213 extends in a substan 
tially longitudinal direction D1. LikeWise, at the level of the 
second strip 214, a second groove 215 extends in a substan 
tially longitudinal second direction D2. This ?rst groove 213 
and this second groove 215 are each designed capable of 
receiving over their full length the ?rst rod 210 or the second 
rod 211. 
[0144] Advantageously, in the event the ?exible Web 203 
has to be mounted in a determined direction, reverse or 
obverse, up or doWn, right or left, each groove can be 
designed so as to accept the cooperation With only one single 
type of rod, for example With a positioning guide such as a ?at 
surface or the like, or also With a determined dimension, 
namely diameter, for the rod and the recess designed capable 
of receiving it. 
[0145] The ?rst groove 213, respectively the second groove 
215, is also provided, at a ?rst inlet end 220, respectively at a 
second inlet end 221, With ?rst insertion means 216, respec 
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tively With second insertion means 217, by Which the rods 
bearing the ?exible Web 203 are inserted in direction D1, 
respectively in the direction D2. 

[0146] According to the invention, the ?rst insertion means 
216, or/and respectively said second insertion means 217 
include a ?rst channel 224 designed capable of receiving the 
?rst rod 210, respectively a second channel 225 designed 
capable of receiving the second rod 211, and they also include 
a ?rst ramp 218, respectively a second ramp 219, designed 
capable of serving as a bearing surface for the ?exible Web 
203 provided With the ?rst rod 210 and the second rod 211. 

[0147] A slot permits the ?exible Web 203 to come out of 
the ?rst groove 213 or the second groove 215, in order to 
by-pass the ramp 218 or 219, as the case may be. 

[0148] The ?rst ramp 218, respectively second ramp 219, 
has a cross-section increasing in the direction of insertion of 
the rod 210 or 211, betWeen the ?rst entry end 220, respec 
tively the second entry end 221, and a median Zone 222 of the 
?rst groove 213, respectively a median Zone 223 of the second 
groove 215, so as to be capable of tensioning the ?exible Web 
203 during the insertion of the ?rst rod 210 into the ?rst 
channel 224 and of the second rod 211 into the second chan 
nel 225. 

[0149] In an advantageous variant, as can be seen in FIG. 
16, the ?rst ramp 218, respectively the second ramp 219, is 
made out of elastic material, in order to exert on the ?exible 
Web 203, mounted resting on said ramp 218 or 219, a tension 
ing force. 
[0150] Preferably, the ?rst channel 224, respectively the 
second channel 225, extends until an end stop 207 designed 
capable of stopping the ?rst rod 210, respectively the second 
rod 211. 

[0151] The ?rst ramp 218, respectively the second ramp 
219, is preferably formed of a truncated sector With an axis 
parallel to the ?rst direction D1, respectively to the second 
direction D2. This shape, or also the skeW shape With increas 
ing cross-section of a variant shoWn in FIG. 15, is, in the 
preferred case of an embodiment made out of plastic, capable 
of being injected into a simple mold. 
[0152] One understands that one ramp on one side of the 
?exible Web 203 is enough to ensure its tensioning. HoWever, 
the solution in Which the ?rst groove 213 and the second 
groove 215 are each provided With a ramp 218, and 219 is 
preferred. This con?guration namely permits to use strips 212 
and 214 made out of lightWeight materials, such as plastic 
materials, While having su?icient elasticity to carry out a 
good tensioning of the ?exible Web 203, even When the latter 
is formed of a rigid material, such as a grid. 

[0153] Preferably, the ?rst channel 224, respectively the 
second channel 225, is thus made out of an elastic material 
and has a cross-section at rest smaller than that of the ?rst rod 
210, respectively of the second rod 211, so as to exert a 
clamping force on the latter. 

[0154] In a preferred embodiment, as can be seen in FIG. 
12, the ?rst channel 224, respectively the second channel 225, 
is open according to a generatrix on Which rests substantially 
radially a ?rst Wing 226, respectively a second Wing 227, 
made out of an elastic material and designed capable of serv 
ing as a bearing surface for the ?exible Web 203 and of 
exerting onto the latter a tensioning force. The pretension 
action during the insertion of the ?exible Web 203 into the 
device 201 is thus complemented With means for maintaining 
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under tension formed by the elastic Wings 226 and 227. The 
latter also permit to compensate for the dilatations of thermal 
nature or the like. 

[0155] Since, in order to simplify the placing of the ?exible 
Web 203, only tWo sides of the latter are equipped, the device 
201 can advantageously be arranged to ensure a regular ten 
sion over the Whole surface, and to avoid any Wrinkling effect. 
To this end, in a preferred embodiment, as can be seen in FIG. 
17, the ?rst channel 224, respectively the second channel 225, 
includes a curvature 230, respectively 231, bringing its 
median area closer to the intermediate surface 202 located 
betWeen said ?rst strip 212 and said second strip 214, sub 
stantially parallel to the intermediate surface 202, and namely 
in a plane parallel to this intermediate surface 202 When the 
latter is chosen ?at. Thus, in the case of placing a ?exible Web 
203 With a rectangular shape When ?at, the latter is tensioned 
by its four corners, close to the stop Zones of the rods and the 
insertion Zones of the latter. 

[0156] Likewise, the ?rst Wing 226, respectively the second 
Wing 227, advantageously includes a curvature 230A, respec 
tively 231A, bringing its median Zone closer to the interme 
diate surface 202 located betWeen said ?rst strip 212 and said 
second strip 214, substantially parallel to the intermediate 
surface 202, and into a plane parallel to that of this interme 
diate surface 202 When the latter is chosen ?at. 
[0157] In a variant embodiment, a similar effect can be 
achieved acting on the cross-section or the thickness of the 
channels 224 and 225, or/ and of the Wings 226 and 227, Which 
are thicker in the median Zone, in order to obtain a tension 
differential betWeen the median Zone and the end Zones, i.e. 
the stop Zone and the insertion Zone of each rod. Thus, the ?rst 
Wing 226, respectively the second Wing 227, has a larger 
thickness in the median Zone, so as to be capable of generating 
a tension differential betWeen the median Zone and the end 
Zones, i.e. the stop Zone and the insertion of each rod. 
[0158] Preferably, the ?rst direction D1 and the second 
direction D2 are straight lines. Preferably, the ?rst direction 
D1 and the second direction D2 are parallel. Preferably, the 
intermediate surface 202 is ?at. 
[0159] The rods 210 and 211 can, as the case may be, be 
rigid or ?exible. 
[0160] Of course, the Way of mounting can be different at 
both ends, Whereby one of them can consist of a simple slot 
into Which is inserted the ?exible Web 203, provided With stop 
means on this slot, such as a hem incorporating a rod or the 
like. 
[0161] This Way of mounting according to the invention 
permits a very simple prefabrication, at a very loW cost, of a 
?exible Web 203, and guarantees its perfect mounting onto a 
building structure, With a very easy and e?icient tensioning. 
[0162] It is thus possible, at a very loW cost, to successively 
arrange, from the outside to the inside of the building, sub 
stantially parallel to each other so as to be able to delimit 
air-circulation conduits, several ?exible Webs 203 each hav 
ing one or several particular functionalities: external appear 
ance of the building, perforated ?rst receiver 50, second 
receiver 51, condenser 110, thermal exchange means 28, 
energy accumulating means 29, re?ecting means 30, insulat 
ing means 31. 
[0163] Flexible Webs 203 and rigid structures, for example 
photovoltaic panels forming the second receiver 5 can also be 
conjugated. Photovoltaic cells are present on the market on a 
?exible support, and can be arranged on unWinders-reWinders 
in order to be unfolded on request for producing electric 
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energy. However, the present supports do not permit all cur 
vatures, and the present supports cannot be tensioned for 
adapting them to a particular deformed shape. 
[0164] In a very simple version of frontage or renovation 
cladding, on the structure of the building, or on an existing 
cladding covering it can be overlaid commercially available 
boxes or shells, for example <<MD®>> shells from <<Arce 
lorMittal®>>, forming the second receiver 51, and at a dis 
tance from the latter can be installed, so as to form an internal 
channel 3, a device 201 provided With a ?exible Web 203 
forming the perforated ?rst receiver 50, in particular in the 
form of a textile including perforations or ori?ces for the 
passing through of air or/and light. 
[0165] It is of course possible, in the ?rst as Well as in the 
second embodiment, to form several juxtaposed channels 3 
delimited by intermediate Webs. 
[0166] In a more elaborated version, the second receiver 51 
is formed of a condenser 110, in particular in its version 
including pro?les having the shape of half Water droplets 32 
on its face oriented toWards the outside of the building, and 
honeycomb pro?les 37 on its face oriented toWards the inte 
rior of the building. 
[0167] Though the invention permits, in a particular 
embodiment, the design of panels easy to be handled by one 
man, easy to be juxtaposed and ensuring the continuity of an 
internal channel 3, it also permits the design of devices for 
positioning and tensioning ?exible Webs 203, and in particu 
lar over large siZes, for example over the height of a building 
and in one single strip. Indeed, a device 201 as described 
above can be adapted indifferently for the equipment of a 
modular holloW panel 1, or for a complete frontage or opening 
of a building. 
[0168] In any case, it is important to adapt the cross-section 
S of the internal channel 3 formed betWeen the perforated ?rst 
receiver 50 and the second receiver 51 With respect to the 
surface S' formed by the perforations or/and ori?ces of the 
perforated ?rst receiver. Of course, the calculation of the load 
losses differs depending on Whether the air is, in the internal 
channel 3, in free convection or in forced convection, and also 
depends on the other equipment installed in this internal 
channel 3 and on the nature of the Walls of the latter. Good 
results are achieved With a S/S' radio betWeen 0.5 and 2, and 
preferably betWeen 0.8 and 1.2. 
[0169] Preferably, the S/S' ratio increases With the altitude 
in the particular case in Which a device sucking or extracting 
air from the channel 3 is installed in the uppermost portion of 
the latter With respect to the ?oor. One can thus act either on 
the cross-section S of the conduit Widening as it moves up or 
on the cross-section S' of the perforated ?rst receiver 50, or on 
both in combination. In the event one Wants to act on the 
cross-section S', one can chose to butt strips With different 
perforation openings, or also, in a simpler and cheaper Way, 
While keeping the same structure of the perforated receiver 
50, namely a ?exible Web 203 upWards, but hiding part of it 
varying according to the altitude, for example, simply With a 
mask in the form of a triangular non-perforated strip overlaid 
on this perforated ?rst receiver 50. 
[0170] The use of ?exible and removable Webs in the build 
ing industry has numerous advantages: reduced cost, small 
mass, and therefore reduced haZard in the event of a fall on the 
building site, very simple preparation, small volume in 
Wound-up form and, hence, cheap transport and lifting, very 
easy placing, easy removal and replacing, easy recovering 
and recycling. 
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[0171] In brief, the invention provides means for cladding a 
frontage or an opening of a building With a perforated ?rst 
receiver 50, Which is both removable and ?exible. This per 
forated ?rst receiver 50, in the form of a ?exible Web 203, is, 
in a preferred embodiment, removable for tWo reasons: the 
?exible Web 203 is tensioned betWeen tWo bearing surfaces 
204 and 205, either at the level of the Whole of a frontage or 
an opening, or at the level of a panel 1 that is an element a 
structure 100 of this frontage or this opening is comprised of. 
This ?exible Web 203 is, in all cases, easily removable from 
the recesses arranged on both sides of these bearing surfaces 
204 and 205. When it is arranged at the level of a panel 1 
forming a module, it bene?ts from the removability of the 
latter, and is therefore removable in tWo Ways: either With the 
panel module 1 itself or out of the recesses arranged on the 
latter. Thus, the perforated receiver 50 can be changed from 
the bottom or from the top of a frontage or an opening. It can 
also be ?xed to a frame formed by a panel 1 or applied against 
a panel 1, or to a frame ?xed to the frontage or the opening 
involved. 
[0172] In the version in Which such a ?exible Web 203 is 
placed over the full height, or also over the full Width, of a 
frontage or of an opening, in front of a plurality of panels 1 or 
cladding elements, it can be mounted through-going, if these 
panels or cladding elements themselves include an external 
surface that is for example translucent, glaZed or made of 
polycarbonate or the like, or if they include on their external 
face another perforated ?rst receiver 50. The ?exible Web 203 
is then tensioned in an internal channel 3 formed behind this 
external surface the panels or the cladding elements include. 
It is preferable tensioned betWeen tWo bearing surfaces 204 
and 205 arranged at the ends of the frontage or opening to be 
clad. 

[0173] Preferably, this ?rst receiver 50 formed of a ?exible 
Web has solar regulation functions, so as to optimiZe its ther 
mal performance. Thus, it can for example be chosen White 
and re?ecting in summer, and black and absorbing in Winter. 
[0174] Advantageously, if one Wants to re-use an existing 
cladding Without removing it, or use commercially available 
cladding panels or boxes Without any particular function, the 
use of another ?exible Web 203, mounted at a distance from 
the ?rst one, to form the second receiver 51, and the internal 
channel 3 separating it from the ?rst receiver 50 permits a 
very quick equipping at loW cost, Without requiring neither a 
scaffolding nor heavy handling material such as a crane: a 
simple basket is enough forplacing one or several devices 201 
for holding and tensioning as many ?exible Webs 203. The 
latter can then either be inserted from an upper end, dropped 
for their unfolding, then ?xed for their tensioning at a loWer 
end, or presented in the form of a roll 65 from the bottom of 
the frontage or the opening. In this case, this roll is pushed 
With a tool 64 permitting to present it at the level of its upper 
recess 66. This tool 64 can be either removable or remain 
integrated into the frontage, namely arranged in the side 
recesses the cladding structure includes, or inside guiding 
means 61 designed to serve as guiding means for this roll 
during its placing, as can be seen in FIG. 22. 

[0175] In a variant embodiment, as can be seen in FIG. 23, 
the ?exible Web 203 is mounted on a deformable frame 75, 
constituting an alternative device 201 for ?xing and tension 
ing a ?exible Web, designed capable of cooperating With side 
guides 61, or slides, a structure 100 of panels 1 or 69 includes, 
or Which are overlaid on the frontage or opening of the build 
ing. In a simple version of embodiment, this deformable 
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frame 75 includes tWo end reinforcements 76 each bearing 
one end of the ?exible strip. Each of these end reinforcements 
76 cooperates, at each of its ends, With a deformable side 
reinforcement 77. Preferably, this side reinforcement 77 
includes segments 78, for example of ?berglass or carbon 
glass, hinged to each other, and including, at the level of each 
joint, springy restoring means designed capable of ensuring 
and maintaining the alignment of the segments 78 betWeen 
each other, When the last segments 78 are pushed into this 
alignment position, in particular resting on the side guides 61. 
It is thus possible to insert into the guiding means 61 an upper 
end reinforcement 76, With a ?rst segment 78 on either side, 
the other segments being folded onto each other and forming 
a bundle at the level of the operator. The latter then unfolds a 
second segment 78 on each side, lays it in the guide 61 in 
alignment With the preceding one, and so on, mounts the 
complete deformable frame 75, Which adopts a rectangular 
shape When it is ready. The laying in the guide 61 of the very 
last segment 78 associated to the other loWer end reinforce 
ment 76 ensures the tensioning of the ?exible Web 203. This 
deformable frame 75 can, thanks to the use of lightWeight 
tubular materials, such as those used in ?shing equipment or 
for manufacturing antennas or masts, remain of a very small 
mass, in the range of one or a feW kilograms, even for a large 
unfolded length of the ?exible Web 203, for example a front 
age height of several ?oors. 
[0176] In another variant embodiment, the ?exible Web 203 
is formed of several segments, each tensioned over a deform 
able frame 85, designed capable of cooperating With such 
guides 61. This deformable frame 85, constituting another 
variant of the device 201 for ?xing and tensioning a ?exible 
Web, includes, as can be seen in FIGS. 24 and 25, tWo end 
reinforcements 86 each bearing one end of the ?exible strip 
203. Each of these end reinforcements 86 cooperates, at each 
of its ends, With an elastically deformable side reinforcement 
87. Thus, before insertion into the guides 61, a substantially 
rectangular structure is formed, but tWo sides of Which are 
curved under the effect of the tensioning of the ?exible Web, 
Which buttresses the side reinforcements 87, as can be seen in 
FIG. 24. When this structure is inserted into the guides 61, the 
latter are dimensioned so as to be capable of resting on these 
side reinforcements 86, in order to straighten them, Which 
increases furthermore the tensioning of the ?exible Web, as 
can be seen in FIG. 25. It is enough to slide this structure into 
the guides 61 to put it in place at the desired level. In order to 
facilitate the removal and extraction of these structures, 
namely in order to change their ?exible Web 203, each frame 
85 includes, at a ?rst end, driving means 88, Which are 
designed capable of cooperating With complementary driving 
means 89, Which a second end of another frame 85 of the same 
type is provided With, as can be seen in FIGS. 26 and 27. The 
cooperation betWeen the means 88 and 89 can occur in a 
hinged Way, for example With a ?nger or catch cooperating 
With a bore or a complementary recess, or the like. This 
cooperation of the means 88 and 89 permits to form a chain, 
Which is movable both in compression and in traction. Advan 
tageously, the means 88 and 89 also form shoes for sliding in 
the guides 61. Preferably, means 88 and 89 are installed on 
both sides of the ?exible strip 203, as can be seen in the 
?gures. 
[0177] The superposition of several ?exible Webs 203, as 
can be seen in FIG. 18, permits, on the one hand, to act on the 
siZe of the perforated surface and, on the other hand, to act on 
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the behavior of energy re?ection or absorption. It also permits 
to change the appearance of the frontage or opening. 
[0178] It is also possible to arrange, as can be seen in the 
example of FIGS. 18 through 20, externally to the perforated 
?rst receiver 50, a translucent panel 60 such as a glaZed, 
polycarbonate panel or the like. In the preferred case of a 
polycarbonate panel 60, the latter can advantageously be 
formed so as to create one or several side guiding means 61, 
such as grooves or the like, for guiding a ?exible Web 203 
constituting the perforated ?rst receiver 50. In the case of a 
translucent panel 60 recovering a box or a holloW panel 1 
according to the example of FIG. 20, the guiding occurs by 
sides 67 the panel 60 then includes to enclose the panel 1 or 
the box on Which it rests. In the preferred application of a fully 
modular cladding structure 100, incorporating holloW panels 
1 as described above, or/and also boxes of the business, 
namely boxes made out of sheet material, it is advantageous 
to design the translucent panels 60 also in a modular form. In 
a particular embodiment, these panels include a ?rst end 62 
designed capable of cooperating through encasement With a 
second end 63, opposite the ?rst end 62, of another panel 60 
of the same type. In a cheap embodiment, the panel 60 has a 
trapeZoidal shape, the bases of Which are formed by the ends 
62 and 63, as can be seen in FIG. 21. The folding of the 
polycarbonate according to straight edges is easy, for forming 
such a shape, complemented With additional folds on the 
skeW faces 68 of the trapeZe in order to form guides 61. 
Advantageously, a panel 60 is mounted so as to overlap the 
one located beloW it, in order to avoid the penetration of the 
Weather features. This encasement nevertheless permits to 
provide an air passageWay betWeen these tWo panels 60, 
Which can be advantageous in order to avoid condensation. 
[0179] The example of FIG. 18 includes holloW panels 1, 
or/andboxes of the business 69, Which include at a ?rst end 70 
bearing means 71 designed capable of cooperating With 
receiving means 73 a second end 72 of another box 69 or 
another panel 1 located above same includes. Of course, the 
surface 74 of these panels 1 or boxes 69, oriented toWards the 
?rst environment A, can constitute a second receiver 51. It is 
furthermore possible to improve the thermal behavior of this 
surface 74 by applying a selective coating, such as black 
paint, surface treatment, re-facing, or the like. FIG. 18 shoWs 
the case in Which the second receiver 51 is formed of a 
condenser 110, namely also formed of a ?exible Web 
unWound in the internal channel 3. 
[0180] In the case of large-length ?exible Webs 203, it is 
advantageous to stiffen them, for example by reinforcing 
them With busks such as ?berglass rods or the like, regularly 
spaced, for example by one meter, and arranged parallel to the 
?oor. 

1-20. (canceled) 
21. HolloW panel being ?xed to a structure of a building, 

and reactive to thermal radiation, comprising: at least one 
internal ?uid-circulation channel, namely air channel, 
betWeen a ?rst face being oriented toWards a ?rst environment 
and a second face being oriented toWards a second environ 
ment and extending betWeen a ?rst opening located at a ?rst 
end edge and a second opening located at a second end edge, 
the internal channel extending betWeen at least a perforated 
?rst receiver being exposed to thermal radiation on the side of 
said ?rst face and at least a second air-tight receiver on the 
side of said second face and formed by a condenser, Wherein 
said ?rst receiver and the condenser are comprised of a ?ex 
ible Web. 
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22. Panel according to claim 21, wherein the condenser 
comprises a thermal/ exchange means or energy accumulating 
means or a re?ecting mean or an insulating means or a com 

bination thereof. 
23. Panel according to claim 22, further comprising: an 

insulating means betWeen the re?ecting means and said sec 
ond face. 

24. Panel according to claim 21, Wherein the ?rst receiver 
or the second receiver can receive a coating comprised of 
nano-scale titanium oxide TiO2, or another catalyst capable 
of promoting the transformation of the so-called COV vola 
tile organic compounds into inoffensive elements, or also CO 
into CO2, or NO into N02. 

25. Panel according to claim 21, further comprising: at 
least one skeW opening, betWeen said channel and said second 
face, Which is so dimensioned as to permit the passing 
through of a portion smaller than the ?oW rate of the ?uid 
circulating in said channel. 

26. Panel according to claim 21, further comprising: a ?rst 
strip at a ?rst end edge, respectively, a second strip at a second 
end edge, respectively, and a ?rst bearing and guiding means, 
respectively and a second bearing and guiding means permit 
ting its assembling through piling With another holloW panel, 
and a bearing and tightness surface, respectively, for tightly 
juxtaposing the ?rst opening, respectively the second open 
ing, of said panel, With said second opening, respectively said 
?rst opening, of an adjacent panel. 

27. Panel according to claim 26, further comprising: a 
four-sided peripheral structure, serving as a bearing surface 
for said ?rst face and second face, Wherein said ?rst strip and 
said second strip are united, at the level of their ends, by a ?rst 
and a second side cross strip, and Wherein said ?rst strip, 
respectively said second strip, comprises a ?rst bearing sur 
face, respectively a second bearing surface, cooperating With 
hoop means for closing or/and ?xing said peripheral struc 
ture. 

28. Panel according to claim 21, Wherein the condenser is 
mounted in a substantially vertical plane, the condenser com 
prising: a volume pro?le, on a ?rst face being oriented 
toWards the solar radiation and maximiZing drop shadoW of 
the sun in summer under strong incidences With respect to the 
normal line of said second receiver, and of minimiZing the 
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drop shadoW of the sun in Winter under Weak incidences With 
respect to the normal line of said condenser. 

29. Panel according to claim 28, Wherein said volume 
pro?le comprises a staggered juxtaposition of volumes in the 
shape of half Water droplets the bulbous portion of Which is 
arranged on the side of the ?oor. 

30. Panel according to claim 28, further comprising: an 
energy accumulating means, on a second face opposite the 
?rst face, the energy accumulating means being comprised of 
a honeycomb structure containing an accumulating or/and 
phase-changing material. 

31. Panel according to claim 21, further comprising: a 
means for ?xing and tensioning, resting on a ?rst bearing 
surface and a second bearing surface located on both sides of 
an intermediate surface, a ?exible Web forming the ?rst 
receiver and/ or the condenser. 

32. Panel according to claim 21, Wherein the intermediate 
surface is plain. 

33. Panel according to claim 31, Wherein said means com 
prises at least one ?rst rod and at least one second rod, each 
immobiliZing said ?exible Web at a ?rst end edge, respec 
tively at a second end edge, said means comprising: a ?rst 
groove, at the level of a ?rst strip, extending in a substantially 
longitudinal ?rst direction, and a second groove at the level of 
a second strip, extending in a substantially longitudinal sec 
ond direction, said ?rst groove and second groove being each 
designed capable of receiving over full length said ?rst rod or 
said second rod. 

34. Panel according to claim 21, further comprising: a 
means for ?xing and tensioning a ?exible Web forming the 
?rst receiver and/or the condenser in the form of a deformable 
frame, being comprised of tWo end reinforcement, each rein 
forcement bearing one end of said ?exible Web, each of these 
end reinforcements cooperating, at each of its ends, With an 
elastically deformable side reinforcement cooperating With a 
bearing surface of a guide, for straightening and increasing 
the tension of said ?exible Web. 

35. Panel according to claim 21, Wherein a translucent 
panel such as a glaZed, polycarbonate panel or the like is 
arranged externally to the perforated ?rst receiver. 

* * * * * 


