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Description

[0001] The presentinvention relates to a thermal-insu-
lation and drying panel, made of expanded material and
designed for thermal insulation of building walls requiring
wall moisture to be transported away, as well as a wall
thermal-insulation and drying system using i.e. the ther-
mal-insulation and drying panel, and a method of instal-
lation of the wall thermal-insulation and drying system.
[0002] An insulation panel is known from the patent
specification PL 204238 B1, said panel having ventilation
slots in form of open ducts, arranged at the panel side
which upon installation is contacting the wall of the ther-
mally insulated building. An upper and a lower portion of
the thermal-insulation panel according to the patent is
formed such that after installing the thermal-insulation
panels one above the other, a horizontal ventilation duct
is formed between adjacent (vertically) panels, said duct
ensuring uniform air distribution from ventilation holes
horizontally to individual vertical slots, even if some of
the vertical ventilation slots are clogged. According to
said patent, during installation of the insulation panels
the ductwork of ventilation slots are divided into shorter
sections by providing, at defined distances, a horizontal
diaphragm disabling further air flow in the vertical direc-
tion and by arranging vents extending from the outer part
of the panel to the horizontal ventilation duct.

[0003] It turns out that the panel design described in
the above-mentioned patent involves some difficulties.
The ventilation slots, which according to invention em-
bodiment of the patent PL 204238 B1, are 5mm wide,
cause unnecessarily high airflow resistance. Further-
more, the horizontal ventilation duct is contacting the ver-
tical slots of the panel located below the horizontal ven-
tilation duct only with a small area (smaller than cross-
section of the narrowest section of the ventilation slot)
and such narrow slot mouth to the horizontal ventilation
duct generates unnecessary airflow resistance (resulting
in formation of local whirl zones). Moreover, the horizon-
tal ventilation duct formed between adjacent thermal-in-
sulation panels according to said patent has a relatively
small height (of the order few dozens of mm), and there-
fore during ventinstallations frequent difficulties occurred
in accurate fitting of the installed vent in the middle of the
ventilation duct.

[0004] In view of the above difficulties a thermal-insu-
lation and drying panel was developed, generally realis-
ing the same functions as the panel described in the pat-
ent PL 204238 B1, however showing no above-men-
tioned drawbacks, that is thus ensuring airflow at signif-
icantly reduced resistance, which in turn has beneficial
effecton the wall drying process while reducing heatloss-
es. The thermal-insulation and drying panel according to
the present solution also ensures easier and more intu-
itive installation process, and as well as meets increased
requirements for thermal insulation of buildings.

[0005] The presentinvention relates to a thermal-insu-
lation and drying panel having a shape composed of two
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essentially cuboid layers: an inner layer and an outer
layer, said layers being offset with respect to each other
along two perpendicular edges and constitute an integral
element,

whereby in a transition area of outer layer into inner layer
a displacement region is present,

wherein a first side of the inner layer is designed to con-
tactan insulated wall, and the other side of the outer layer
which is not in contact with the inner layer, in an assem-
bled state is arranged to face the surroundings of the
insulated wall and is designed to be covered with a fin-
ishing material, whereby the panel sides other than the
first side and the second side constitute side walls of the
panel,

whereby in the inner layer, at the first side designed to
contact the insulated wall, ventilation slots are spaced at
regular intervals, and parallel to each other, extending
perpendicularly to longer sides of the panel,

whereby lower portions of slots are extended so that
along the run of ventilation slots within a single thermal-
insulation and drying panel ventilation slots comprise,
starting from the bottom, an extended portion of an es-
sentially constant width, a contracting portion of a varia-
ble width and a non-extended portion of an essentially
constant width,

whereby in the displacement region between the inner
layer and the outer layer, oblong splines and keys are
provided, extending along side walls of the thermal-insu-
lation and drying panel,

whereby a horizontal key is extending along an upper
edge of the outer layer, while a vertical key is extending
along a right edge of outer layer, when viewed from the
outer side of the thermal-insulation and drying panel,
whereby a horizontal spline is extending along a lower
edge of the outer layer, so that extensions of ventilation
slots pass therethrough, while a vertical spline is extend-
ing along a left edge of the outer layer, when viewed from
the outer side of the thermal-insulation and drying panel,
whereby all oblong keys and splines have slightly con-
vergent cross-section,

whereby a depth of the horizontal key in the thermal-
insulation and drying panel is greater than a length of the
horizontal spline,

whereby at surface portions of the inner layer uncovered
by the outer layer, cavities for fixing elements are provid-
ed for fixing the thermal-insulation and drying panel to
the insulated wall,

wherein the lower surface of the horizontal key is addi-
tionally deepened towards the lower edge of the thermal-
insulation and drying panel, whereby said deepening
forms a ventilation duct, extending essentially perpen-
dicularly to the ventilation slots, which contact the venti-
lation duct at least at the half height of the ventilation duct
measured from a bottom of the duct, and preferably con-
tact the ventilation duct at least at a section being 0.6
times the height of the ventilation duct.

[0006] Preferably, at the upper surface of the panel
positioning elements are provided in form of first posi-
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tioning tongues and/or second positioning grooves, while
at the lower surface of the panel corresponding position-
ing elements are provided in form of first positioning
grooves and/or second positioning tongues, respective-
ly.

[0007] Preferably, the upper portion of each ventilation
slot connected to the ventilation duct is arcwise, whereby
preferably the arc radius is 35 mm.

[0008] Preferably, the upper ends of the ventilation
slots have rounded side edges, forming roundings,
whereby preferably the roundings of side edges of upper
ends of ventilation slots have a radius ranging from 5 mm
to 20 mm, preferably equal to 10 mm.

[0009] Preferably, the side of the outer layer, designed
to be covered with a finishing material, is covered with
an additional layer of material, preferably selected from
a group comprising: plaster, ceramic tiles, paint, mineral-
based coating or plastic coating.

[0010] Preferably, onthe outermost surface of the ther-
mal-insulation and drying panel, designed to be covered
with a finishing material, a marking is provided, extending
in parallel with the ventilation duct and defining half of
the height of the ventilation duct.

[0011] Preferably, in their non-extended portion the
ventilation slots have width ranging from 5 mmto 10 mm,
preferably equal 7 mm, and in the extended portion are
15 mm wide, whereby centres of adjacent ventilation
slots are spaced apart by a distance ranging from 35 mm
to 100 mm, preferably equal 50 mm.

[0012] Preferably, the total thickness of the panel rang-
es from 60 mm to 300 mm, in particular from 120 mm to
300 mm, such as 120 mm, 180 mm or 220 mm.

[0013] Preferably, the thermal-insulation and drying
panel is made of a lightweight material having good ther-
mal-insulation properties, preferably of expanded mate-
rial, in particular expanded polystyrene or polyurethane.
[0014] The presentinvention relates also to a wall ther-
mal-insulation and drying system, comprising:

the thermal-insulation and drying panels according
to the invention,

fastening means, preferably wall fasteners and/or an
adhesive for fixing of panels to a wall,

vents, to be arranged in the thermal-insulation and
drying panels, whereby length of the vents corre-
sponds to the length measured between the venti-
lation duct and the outer surface of the thermal-in-
sulation and drying panel which is designed to be
covered with finishing material,

ventilation grilles, suitable for covering of outer holes
of the vents,

a foil for separating individual vertical air ducts, each
time defined by the vents, the ventilation slots and
the ventilation ducts, whereby the foil is designed to
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be arranged between the horizontal spline and the
horizontal key of predetermined and adjacent ther-
mal-insulation and drying panels,

start trays for placing therein a first row, starting from
the bottom, of the thermal-insulation and drying pan-
els or truncated portions of the thermal-insulation
and drying panels,

start panels for being placed in the start trays under
the thermal-insulation and drying panels or the trun-
cated portions of the thermal-insulation and drying
panels.
[0015] Preferably, the system further comprises:
corner elements for being placed at corners and/or
side ends of the wall thermal-insulation and drying
system, said corner elements are square in cross-
section, whereby a side width of this square cross-
section is equal to total thickness of the thermal-in-
sulation and drying panels, and/or

a facade form defined by the designer.

[0016] Further, the presentinvention relates to a meth-
od of installation of a wall thermal-insulation and drying
system, comprising the following steps:

a) installing a start tray on a wall using fastening
means, preferably wall fasteners and/or adhesive for
attaching the panels to the wall;

b) inserting a start panel into the start tray,

c) placing the thermal-insulation and drying panel or
the truncated portion of the thermal-insulation and
drying panel on the start panel inserted into the start
tray,

d) fixing the thermal-insulation and drying panels or
the truncated portions of the thermal-insulation and
drying panels to the wall using fastening means,

e) arranging vents in the thermal-insulation and dry-
ing panels so that they extend from the outer surface
of the thermal-insulation and drying panels to the
horizontal ventilation ducts in the thermal-insulation
and drying panels,

whereby adjacent horizontal rows of the thermal-insula-
tion and drying panels are fixed with a horizontal offset
to each other,

whereby between predetermined horizontal rows of the
thermal-insulation and drying panels, the horizontal key
in the upper portion of the thermal-insulation and drying
panel is covered with foil to define vertical air ducts, pref-
erably spaced at regular intervals equal to the height of
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a storey,

wherein the thermal-insulation and drying panels accord-
ing to the invention are used.

[0017] Preferably, edges of the thermal-insulation and
drying panels fixed to the walls are secured with cuboid
corner elements having a square base with a side length
equal to the thickness of the thermal-insulation and dry-
ing panels.

[0018] Preferably, the step e) is followed by a step f):
f) covering exhausts of vents (20) with ventilation grilles
(21).

[0019] Preferably, after installing all the thermal-insu-
lation and drying panels, outer surface thereof, designed
to be covered with finishing material, is covered, except
from the ventilation grilles, with an additional layer of ma-
terial, in particular selected from a group comprising plas-
ter, plastic, paint and ceramic tiles.

[0020] The invention will now be presented in greater
detail in a preferred embodiment with reference to the
accompanying drawings, in which:

Fig. 1 shows a schematic view of the thermal-insu-
lation and drying panel from the side of surface to
be covered with a finishing material,

Fig. 2 shows a schematic view of two cross-sections
ofthe thermal-insulation and drying panel, along with
horizontal and vertical planes, respectively, parallel
to the surface to be covered with a finishing material,

Fig. 3 shows a schematic view of two cross-sections
ofthe thermal-insulation and drying panel, along with
vertical planes, perpendicular to the surface to be
covered with a finishing material,

Fig. 4 shows a schematic view of cross-section of
the truncated portion of the thermal-insulation and
drying panel which can be installed as the highest
element of the wall thermal-insulation and drying
system,

Fig. 5 shows a schematic view of a joint between two
panels, with visible vent and separating foil,

Fig. 6 shows a schematic view of a cross-section of
the truncated portion of thermal-insulation and dry-
ing panel inserted into a start tray as the lowest el-
ement of the wall thermal-insulation and drying sys-
tem,

Fig. 7 shows a schematic side view of the thermal-
insulation and drying panel,

Fig. 8 shows a schematic view of a cross-section of
the wall thermal-insulation and drying system, along
with a vertical plane, said system being installed at
a building wall,
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Fig. 9 shows a schematic view of a building wall ther-
mally insulated with the wall thermal-insulation and
drying system having visible markings on the ther-
mal-insulation and drying panels, defining half of the
height of horizontal ventilation ducts,

Fig. 10 shows a schematic view of exemplary mount-
ing regions of corner elements in the wall thermal-
insulation and drying system according to the inven-
tion,

Fig. 11 shows a schematic view of a cross-section
of the thermal-insulation and drying panel along the
vertical plane perpendicular to the surface to be cov-
ered with a finishing material, with marked arcwise
end of an upper portion of ventilation slots and a
marked vent, and

Fig. 12 shows a schematic view of a cross-section
of the thermal-insulation and drying panel along the
vertical plane perpendicular to the surface to be cov-
ered with a finishing material, passing through one
of ventilation slots, with a visible arcwise end of an
upper portion of a ventilation slot.

Preferred embodiment of the invention

[0021] Exemplary thermal-insulation and drying panel
1 according to the invention is a shape composed of a
cuboid inner layer 3 which, once installed on the insulated
building, is in contact with the building wall, and a cuboid
outer layer 2 which, once installed on the insulated build-
ing is to be covered with a finishing material.

[0022] The outer 2 andinner 3 layers are offsetto each
other along both perpendicular edges and form an inte-
gral entity (the thermal-insulation and drying panel 1). At
the inner layer 3, which is not covered by the outer layer
2, cavities 14 for fastening elements are provided, in par-
ticular oval, round or oblong in shape.

[0023] The thermal-insulation and drying panel 1 is de-
signed to be fixed on the insulated wall in a horizontal
position (with a longer edge of the panel 1 in a horizontal
orientation).

[0024] Inthe inner layer 3, from a first side 4 designed
to be in contact with the building wall, parallel ventilation
slots 6 are provided, said slots being spaced at regular
intervals and extending perpendicularly to longer sides
of the thermal-insulation and drying panel 1. A lower por-
tion of each slot 6 has an extension (an extended portion
7 of ventilation slots), and an upper portion of each slot
6 is a non-extended portion 9, whereby a contracting por-
tion 8 is provided between them.

[0025] Inadisplacementregion between the inner lay-
er 3 and the outer layer 2, oblong splines: a horizontal
spline 12 and a vertical spline 13, and keys: a horizontal
key 10 and a vertical key 11, are provided, extending
along side walls of the thermal-insulation and drying pan-
el 1.
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[0026] The horizontal key 10 is provided along the en-
tire length of an upper edge of the outer layer 2, and the
vertical key 11 is provided along a right edge of the outer
layer 2 (when viewed from the outer layer 2 side of the
thermal-insulation and drying panel 1).

[0027] The horizontal spline 12 extends along a lower
edge of the outer layer 2, with extended portions 7 of the
ventilation slots 6 extending across the spline, thereby
dividing the edge of the horizontal spline 12 into shorter
sections, and the vertical spline 13 extends along a left
edge of the outer layer 2 (when viewed from outer layer
2 side of the thermal-insulation and drying panel 1).
[0028] All the splines 12, 13 and keys 10, 11 provided
in the thermal-insulation and drying panel 1 have slightly
convergent cross-section. In the embodiment shown in
fig. 1 and 7 the keys 10, 11 and the splines 12, 13 with
trapezoid cross-section are provided, however it is clear
that other cross-sections of the splines 12, 13 and the
keys 10, 11 are possible. It is possible to use the splines
12, 13 and the keys 10, 11 having cross-section of trian-
gular, parabolic, semi-circular or mixed shape - e.g. half-
trapezium and half-parabolic, etc. The main aim of mod-
ification of the cross-section is to facilitate the assembly
of adjacent thermal-insulation and drying panels 1 to-
gether - even slightly convergent keys/splines facilitate
sliding over and locking of one panel above the other.
[0029] On the upper edge of the outer layer 2 first po-
sitioning tongues 16 are provided, and on the lower edge
of the outer layer 2 corresponding first positioning
grooves 17 are provided. The first positioning tongues
16 and the corresponding first positioning grooves 17 are
arranged at regular intervals, corresponding to the inter-
vals between the ventilation slots 6. In the embodiment
shown in fig. 1, 2, 6 and 7 the first positioning tongues
16 and the first positioning grooves 17 are arranged es-
sentially between the slots, atregular intervals from each
side from the adjacent slots 6, but it is not the only pos-
sible and preferred configuration. As required, it is pos-
sible to provide the first positioning tongues 16 and the
first positioning grooves 17 at regular intervals, but offset
to the ventilation slots 6 or simply present directly in the
same areas as the ventilation slots 6 (when viewed per-
pendicularly to the outer surface of the thermal-insulation
and drying panel 1). Although, in the embodiment shown
in fig. 1, 2, 6 and 7 the first positioning tongues 16 and
the first positioning grooves 17 each time have square
cross-section and straight side walls, it is possible to use
the first positioning tongues 16 and the first positioning
grooves 17 having other shapes, e.g. oval, truncated pyr-
amid, hemisphere, etc. Further, it is possible to use the
first positioning tongues 16 and the first positioning
grooves 17 having transverse dimensions greater than
the width of cross section of the ventilation slots 6. More-
over, for the thermal-insulation and drying panels 1 of
large thickness (in particular with thicker outer layer 2,
suitable for thermal insulation of buildings in a harsh cli-
mate, e.g. in northern Europe), it is possible and prefer-
able to provide a few rows of the first positioning tongues
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16 and the first positioning grooves 17 to ensure stable
fixing of adjacent thermal-insulation and drying panels 1
together along their upper and lower edges. In such cas-
es itis particularly preferable to provide two, three or four
rows of the first positioning tongues 16 and the first po-
sitioning grooves 17.

[0030] Althoughitwas indicated thatin a preferred em-
bodiment the first positioning tongues 16 are located on
the upper edge of the outer layer 2 and the first positioning
grooves 17 are located on the lower edge of the outer
layer 2, it is clear that they can be provided in a reverse
configuration or even alternately - along the upper edge,
tongue-groove-tongue-groove, etc., and along the lower
edge - groove-tongue-groove, etc., respectively. It is es-
sential for the thermal-insulation and drying panel 1 that
the first positioning grooves 17 and the first positioning
tongues 16 have corresponding shapes and are ar-
ranged in relation to each other in such a way that during
the assembly of the thermal-insulation and drying panels
1 one above the other, they determined such mutual po-
sitioning of the panels 1 that the ventilation slots 6 of
adjacent panels 1 were positioned facing each other
maintaining the vertical continuity of the ventilation slots
6 and ensuring the free air flow along the ventilation slots
6.

[0031] Moreover, in the preferred embodiment shown
in fig. 3, 6, 7, 11 on the upper surface of the panel 1, and
more precisely - on the upper surface of the inner layer
2 of the panel 1 second positioning grooves 28 are pro-
vided, while on the lower surface of the panel 1, and more
precisely - on the lower surface of the inner layer 2 of the
panel 1 corresponding positioning tongues 27 are pro-
vided, preferably having round cross-section, arranged
every 1/6 of the panel length, allowing for mounting fur-
ther rows of panels offset to each other by 1/6 of the
assumed panel length, i.e. preferably by 25 cm. Such
solution allows rustication to be offsetby a half of its width,
provided that the length of rustication is 1/3 of the panel
length.

[0032] Depth of the horizontal key 10 in the thermal-
insulation and drying panel 1 is greater than the height
of the horizontal spline 12, so thatin assembled state on
the wall a horizontal ventilation duct 15 is formed between
adjacent panels 1. This ventilation duct 15 has a cross-
section with partially contracting sides, which after reach-
ing a certain close-up start to extend in parallel to one
another (the cross-section is therefore close to a trape-
zium with parallel bases, wherein to a shorter base edge
arectangle is joined having a shorter side being equal in
length to the shorter base of the trapezium). The venti-
lation slots 6 provided in the inner layer 3 of the thermal-
insulation and drying panel 1 (where the width of the slot
6 in the direction perpendicular to the wall surface is
greater than the width of the ventilation duct 15, meas-
ured in the same direction) penetrate the horizontal key
10 at least half of the height of the ventilation duct 15,
defined by the ventilation duct 15 side walls extending
parallel to each other, and preferably are contact the ven-
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tilation duct 15 along a section of atleast or approximately
0.6 of the height of the ventilation duct 15. Compared to
the solution known from PL 204 238 B1, wherein the con-
tact area of the ventilation slots 6 with the ventilation duct
15wasrelatively small, in the present solution this contact
area is much greater and thus the air flowing through the
ventilation slots 6 to the ventilation duct 15 faces signif-
icantly lower flow resistance. As a result of experiments
(numerical analysis) of the airflow through the slot 6 to
the ventilation duct 15ithas beenfound thatin the present
panel 1 the airflow may be greater even by 39.86% com-
pared to the panel known from the exemplary embodi-
ment of PL 204 238 B1. As a result of further research,
it has been found that preferred modification of the con-
tact area between the ventilation slots 6 and the ventila-
tion duct 15 is an arcwise form of the upper portion of the
ventilation slots 6 so as to provide an arc 26 (compare
Fig. 3 with Fig. 11 and 12). It has been established that
radius of curvature of the arc 26 preferably may be 35
mm.

[0033] Ends of the ventilation slots 6, which in the as-
sembled state are provided in the upper portion of a given
thermal-insulation and drying panel 1, according to the
present solution have rounded side edges (roundings of
side edges 18 are present). Resistance of airflow through
the slots 6 is thereby reduced in area, in which the ven-
tilation slots 6 open to the ventilation duct 15 compared
to the panel known from PL 204 238 B1, the slots of which
are terminated conventionally, essentially having cuboid
shape.

[0034] The horizontal ventilation duct 15, in addition to
providing better airflow from one thermal-insulation and
drying panel 1 to another, located above the first one,
enables to arrange vents 20 in the thermal-insulation and
drying panel 1. The vents 20 are essential due to the
reduction of total length of vertical air ducts along the
ventilation slots 6. In such situation vents 20 operate in
pairs - the vent 20 provided in the lower area of air duct
is an inlet (enables ambient air to enter the area between
the thermal-insulation and drying panel 1 and the wall),
while the vent 20 provided in the upper area of air duct
is an outlet (enables the air to flow outside, thereby trans-
porting the moisture away from the wall). As the vents
20 are placed in some of the thermal-insulation and dry-
ing panels 1 already after fixing the thermal-insulation
and drying panels 1 to the wall, it is preferable to facilitate
installation of these vents 20, in particular so that the
vents 20 would allow the air to be effectively removed
from underneath the thermal-insulation and drying panel
1. This is achieved by placing the vent 20 axis at the level
of the horizontal ventilation duct 15 centre (and more
precisely - the centre of the ventilation duct portion with
parallel side walls) of a given thermal-insulation and dry-
ing panel 1 so that the vent 20 is connected to the hori-
zontal ventilation duct 15 atright angle, which in turn may
pose certain difficulty for untrained workers installing the
system. For this reason, in the present solution, a guid-
ance in form of a line (marking 19) located on the front
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face of the outer layer of the thermal-insulation and drying
panel 1, said front face, after installation being parallel
to the building wall, whereby this line indicates half of the
horizontal ventilation duct height. Arranging the vent at
this line minimizes the risk of failure to fit the vent into
the horizontal ventilation duct.

[0035] Although arranging the vents 20 at right angle
to the thermal-insulation and drying panel 1 is preferred,
in other embodiments it might be preferred to arrange
the vents 20 inclined downwards in the direction of the
outer side of panel, e.g. at an angle of 2° - 8° in relation
to the horizontal, e.g. at an angle of 3°, 4° or 5°. Such
slight inclination of the vents 20 allows them to realise
an additional function of gravitational drainage of con-
densate from the inside of the thermal-insulation and dry-
ing panel 1 to the environment.

[0036] During investigation of the thermal-insulation
and drying panels 1 it has been found that in order to
provide free airflow through the air duct defined by the
vent 20 acting as an inlet opening, the slots 6 and the
ventilation ducts 15, and vent 20 acting as an outlet open-
ing, the vents 20 are necessary of accordingly large ge-
ometric dimensions. It has been established that due to
heat exchange processes (cooling of building) and mois-
ture drainage (wall drying), the vent 20 should have outer
opening of bore (opening net area) between 360 mm?2
and 1500 mmz2. In case of vents 20 in form of tube sec-
tions, a diameter of such vent 20 may be e.g. 50 mm. In
view of the need to protect the thermal-insulation and
drying panel 1 against accumulation of dirt/breeding of
insects within the structure, it is preferred that the vent
20 outer opening is provided with an external grille/net
21 (preferably welded, glued or screwed to the vent 20)
-in such case the opening bore is counted as a total area
of mesh of such grille/net 21.

[0037] The thermal-insulation and drying panel 1 ac-
cording to the invention preferably is made of expanded
material, in particular expanded polystyrene or possibly
expanded polyurethane.

[0038] Insomeembodiments, after arranging the ther-
mal-insulation and drying panels 1 in the assembled po-
sition at the wall(s) it is preferred to additionally use two
types of protective substances - sealing and anti-fungal.
Sealing substances, such as, e.g. foams, can be used,
e.g. to fill voids between the panels 1 or fill in the gaps
resulting from mechanical damage (accidental chipping
off) of portions of the thermal-insulation and drying panels
1. In this regard it is necessary to take care not to fill in
the ventilation slots 6, etc. with such sealing substance
as this could limit the drying function of the system for
thermal insulation and drying of walls. Anti-fungal sub-
stances, e.g. in form of sprayed aerosol, can be used
after installation of the wall thermal-insulation and drying
system, e.g. by delivering such aerosol into the area of
the ventilation slots 6 through the vents 20. Although such
anti-fungal substances are a preferable addition, they are
not required for proper functioning of the wall thermal-
insulation and drying system incorporating the thermal-
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insulation and drying panels 1 according to the invention.
[0039] In a preferred embodiment, the wall thermal-
insulation and drying system includes:

thermal-insulation and drying panels 1 according to
the invention,

fastening means, preferably wall fasteners and/or an
adhesive for fixing of panels to a wall,

vents 20, to be arranged in the thermal-insulation
and drying panels 1, whereby length of the vents 20
corresponds to the length measured between the
ventilation duct 15 and the outer surface of the ther-
mal-insulation and drying panel 1 which is designed
to be covered with finishing material,

ventilation grilles 21, suitable for covering of outer
holes of the vents 20,

a foil 22 for defining individual vertical air ducts, each
time defined by the vents 20, the ventilation slots 6
and the ventilation ducts 15, whereby the foil is de-
signed to be arranged between the horizontal spline
12 and the horizontal key 10 of predetermined and
adjacent thermal-insulation and drying panels 1,

start trays 23 for placing therein a first row, starting
from the bottom, of the thermal-insulation and drying
panels 1 or truncated portions of the thermal-insula-
tion and drying panels 1,

start panels 24 for being placed in the start trays 23
under the thermal-insulation and drying panels 1 or
the truncated portions of the thermal-insulation and
drying panels 1.

[0040] In preferred embodiment, the installation of the
wall thermal-insulation and drying system comprises the
following steps:

a) installing a start tray 23 on a wall using fastening
means,

b) inserting a start panel 24 into the start tray 23,

c) placing the thermal-insulation and drying panel 1
or the truncated portion of the thermal-insulation and
drying panel 1 on the start panel 24 inserted into the
start tray 23,

d) fixing the thermal-insulation and drying panels 1
or the truncated portions of the thermal-insulation
and drying panels 1 to the wall using fastening
means,

e) arranging vents 20 in the thermal-insulation and
drying panels 1 so that they extend from the outer
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surface of the thermal-insulation and drying panels
1 to the horizontal ventilation ducts 15in the thermal-
insulation and drying panels 1,

whereby adjacent horizontal rows of the thermal-insula-
tion and drying panels 1 are fixed with a horizontal offset
to each other,

whereby between predetermined horizontal rows of the
thermal-insulation and drying panels 1, the horizontal key
10 in the upper portion of the thermal-insulation and dry-
ing panel 1 is covered with foil 22 to define vertical air
ducts.

[0041] In yet other embodiment of the invention, when
installing the thermal-insulation and drying panels 1 ac-
cording to the invention corner elements 25 are also used
by being arranged in such areas like wall corners, while
in contact areas of the thermal-insulation and drying pan-
els 1 with windows/doors, or for finishings in the building
roof area, etc. truncated/prefabricated elements from sol-
id expanded polystyrene are preferably used. Said corner
elements 25 preferably are shaped as prisms of different
bases - square, rectangular, trapezoid or triangular, or
as a quarter round, whereby said elements can be sol-
id/monolithic or can comprise hollow spaces (e.g. extend-
ing along the entire height of the corner element 25).
Preferably, the corner elements 25 have geometric di-
mensions adjusted to the thermal-insulation and drying
panels 1 beingused, i.e. width and thickness of the corner
elements 25 is close to or preferably the same as thick-
ness of the thermal-insulation and drying panels 1, and
respectively height of the corner elements 25 is close to
or preferably the same as the height of the thermal-insu-
lation and drying panels 1.

[0042] Due to various possibilities of fixing the ventila-
tion grilles 21 to the vents 20 when installing the wall
thermal-insulation and drying system, an optional and
preferable stepis to cover the vents 20 with the ventilation
grilles 21 - unless the grilles 21 are pre-integrated (e.g.
glued) with the vents 20. In such case the grilles 21 are
mounted on the vents 20 preferably by screwing threaded
connections or using snap-fit connections. It is also im-
portant that, during possible further step of covering the
outer surface of already assembled thermal-insulation
and drying panels 1 (and corner elements 25 - if present)
with a layer of finishing material, e.g. plaster, the vents
20/the ventilation grilles 21 remain unobstructed, and
therefore airflow is not disabled.

[0043] In preferred embodiments, material(s) to be
used for covering outer surfaces of already assembled
thermal-insulation and drying panels should be selected
in accordance with commonly used technologies of ex-
ternal plastering on expanded polystyrene substrates.
Group of materials which are particularly preferable to
be used, includes: plaster, ceramic tiles, paint, mineral-
based coating or plastic coating.
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Designation of references on figures: 26 - AIR arc - inlet/outlet air stream

24 - start panel

25 - corner element

[0044] 27 - second positioning tongue
1 - thermal-insulation and drying panel 5 28 - second positioning groove
2 - outer layer of the thermal-insulation and drying
panel Claims
3 - inner layer of the thermal-insulation and drying 70 A thermal-insulation and drying panel (1) having a
panel shape composed of two essentially cuboid layers:
an inner layer (2) and an outer layer (3), said layers
4 - first side of the outer layer designed to contact (2, 3) being offset with respect to each other along
the wall to be insulated two perpendicular edges and constitute an integral
15 element,
5 - second side of the outer layer to be covered with whereby in a transition area of outer layer (2) into
a finishing material inner layer (3) a displacement region is present,
wherein a first side (4) of the inner layer (3) is de-
6 - ventilation slots signed to contact an insulated wall, and the other
20 side (5) of the outer layer (2) which is not in contact
7 - extended portions of the ventilation slots with the inner layer, in an assembled state is ar-
ranged to face the surroundings of the insulated wall
8 - contracting portions of the ventilation slots and is designed to be covered with a finishing ma-
terial, whereby the panel (1) sides other than the first
9 - non-extended portions of the ventilation slots 25 side and the second side constitute side walls of the
panel (1),
10 - horizontal key whereby in the inner layer (3), at the first side (4)
designed to contact the insulated wall, ventilation
11 - vertical key slots (6) are spaced at regular intervals, and parallel
30 to each other, extending perpendicularly to longer
12 - horizontal spline sides of the panel (1),
whereby lower portions of slots (6) are extended so
13 - vertical spline that along the run of ventilation slots (6) within a sin-
gle thermal-insulation and drying panel (1) ventila-
14 - cavities for fixing elements 35 tion slots (6) comprise, starting from the bottom, an
extended portion (7) of an essentially constant width,
15 - ventilation duct a contracting portion (8) of a variable width and a
non-extended portion (9) of an essentially constant
16 - first positioning tongue width,
40 whereby in the displacement region between the in-
17 - first positioning groove ner layer (3) and the outer layer (2), oblong splines
and keys are provided, extending along side walls
18 - roundings of upper ends of the ventilation slots of the thermal-insulation and drying panel (1),
whereby a horizontal key (10) is extending along an
19 - marking defining half of the height of the venti- 45 upper edge of the outer layer (2), while a vertical key
lation duct (11) is extending along a right edge of outer layer
(2), when viewed from the outer side of the thermal-
20 - vents insulation and drying panel (1),
whereby a horizontal spline (12) is extending along
21 - ventilation grilles 50 alower edge of the outer layer (2), so that extensions
of ventilation slots (6) pass therethrough, while a ver-
22 - foil tical spline (13) is extending along a left edge of the
outer layer (2), when viewed from the outer side of
23 - start tray the thermal-insulation and drying panel (1),
55

whereby all oblong keys (10, 11) and splines (12,
13) have slightly convergent cross-section,

whereby a depth of the horizontal key (10) in the
thermal-insulation and drying panel (1) is greater
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than a length of the horizontal spline (11),

whereby at surface portions of the inner layer (3)
uncovered by the outer layer (2), cavities for fixing
elements (14) are provided for fixing the thermal-
insulation and drying panel (1) to the insulated wall,
characterised in that the lower surface of the hor-
izontal key (10) is additionally deepened towards the
lower edge of the thermal-insulation and drying panel
(1), whereby said deepening forms a ventilation duct
(15), extending essentially perpendicularly to the
ventilation slots (6), which contact the ventilation
duct (15) at least at the half height of the ventilation
duct (15) measured from a bottom of the duct (15),
and preferably contact the ventilation duct (15) at
least at a section being 0.6 times the height of the
ventilation duct (15).

The thermal-insulation and drying panel (1) accord-
ing to claim 1, characterised in that at the upper
surface of the panel (1) positioning elements are pro-
vided in form of first positioning tongues (16) and/or
second positioning grooves (28), while at the lower
surface of the panel (1) corresponding positioning
elements are provided in form of first positioning
grooves (17) and/or second positioning tongues
(27), respectively.

The thermal-insulation and drying panel (1) accord-
ing to claim 1 or 2, characterised in that the upper
portion of each ventilation slot (6) connected to the
ventilation duct (15) is arcwise, whereby preferably
the arc radius (26) is 35 mm.

The thermal-insulation and drying panel (1) accord-
ing to one of claims 1-3, characterised in that the
upper ends of the ventilation slots (6) have rounded
side edges, forming roundings (18), whereby pref-
erably the roundings (18) of side edges of upper ends
of ventilation slots have a radius ranging from 5 mm
to 20 mm, preferably equal to 10 mm.

The thermal-insulation and drying panel (1) accord-
ing to one of claims 1-4, characterised in that the
side of the outer layer (2), designed to be covered
with afinishing material, is covered with an additional
layer of material, preferably selected from a group
comprising: plaster, ceramic tiles, paint, mineral-
based coating or plastic coating.

The thermal-insulation and drying panel (1) accord-
ing to one of claims 1-5, characterised in that on
the outermost surface of the thermal-insulation and
drying panel (1), designed to be covered with a fin-
ishing material, a marking (19) is provided, extending
in parallel with the ventilation duct (15) and defining
half of the height of the ventilation duct (15).

The thermal-insulation and drying panel (1) accord-
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10.

1.

ing to one of claims 1-6, characterised in that in
their non-extended portion the ventilation slots (6)
have width ranging from 5 mm to 10 mm, preferably
equal 7 mm, and in the extended portion are 15 mm
wide, whereby centres of adjacent ventilation slots
are spaced apart by a distance ranging from 35 mm
to 100 mm, preferably equal 50 mm.

The thermal-insulation and drying panel (1) accord-
ing to one of claims 1-7, characterised in that the
total thickness of the panel (1) ranges from 60 mm
to 300 mm, in particular from 120 mm to 300 mm,
such as 120 mm, 180 mm or 220 mm.

The thermal-insulation and drying panel (1) accord-
ing to one of claims 1-8, characterised in that it is
made of a lightweight material having good thermal-
insulation properties, preferably of expanded mate-
rial, in particular expanded polystyrene or poly-
urethane.

A wall thermal-insulation and drying system, com-
prising:

the thermal-insulation and drying panels (1) de-
fined in any of the claims 1-9,

fastening means, preferably wall fasteners
and/or an adhesive for fixing of panels to a wall,
vents (20), to be arranged in the thermal-insu-
lation and drying panels (1), whereby length of
the vents (20) corresponds to the length meas-
ured between the ventilation duct (15) and the
outer surface of the thermal-insulation and dry-
ing panel (1) which is designed to be covered
with finishing material,

ventilation grilles (21), suitable for covering of
outer holes of the vents (20),

a foil (22) for separating individual vertical air
ducts, each time defined by the vents (20), the
ventilation slots (6) and the ventilation ducts
(15), whereby the foil is designed to be arranged
between the horizontal spline (12) and the hor-
izontal key (10) of predetermined and adjacent
thermal-insulation and drying panels (1),

start trays (23) for placing therein a first row,
starting from the bottom, of the thermal-insula-
tion and drying panels (1) or truncated portions
of the thermal-insulation and drying panels (1),
start panels (24) for being placed in the start
trays (23) under the thermal-insulation and dry-
ing panels (1) or the truncated portions of the
thermal-insulation and drying panels (1).

The system according to claim 10, characterised in
that it further comprises:

corner elements (25) for being placed at corners
and/or side ends of the wall thermal-insulation and
drying system, said corner elements (25) are square
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in cross-section, whereby a side width of this square
cross-section is equal to total thickness of the ther-
mal-insulation and drying panels (1).

A method of installation of a wall thermal-insulation
and drying system, comprising the following steps:

a) installing a start tray (23) on a wall using fas-
tening means, preferably wall fasteners and/or
adhesive for attaching the panels to the wall;
b) inserting a start panel (24) into the start tray
(23),

c) placing the thermal-insulation and drying pan-
el (1) or the truncated portion of the thermal-
insulation and drying panel (1) on the start panel
(24) inserted into the start tray (23),

d) fixing the thermal-insulation and drying pan-
els (1) or the truncated portions of the thermal-
insulation and drying panels (1) to the wall using
fastening means,

e) arranging vents (20) in the thermal-insulation
and drying panels (1) so that they extend from
the outer surface of the thermal-insulation and
drying panels (1) to the horizontal ventilation
ducts (15) in the thermal-insulation and drying
panels (1),

whereby adjacent horizontal rows of the thermal-in-
sulation and drying panels (1) are fixed with a hori-
zontal offset to each other,

whereby between predetermined horizontal rows of
the thermal-insulation and drying panels (1), the hor-
izontal key (10) in the upper portion of the thermal-
insulation and drying panel (1) is covered with foil
(22) to define vertical air ducts, preferably spaced at
regular intervals equal to the height of a storey,
characterised in that the thermal-insulation and
drying panels (1) as defined in any of the claims 1-9
are used.

The method according to claim 12, characterised
in that edges of the thermal-insulation and drying
panels (1) fixed to the walls are secured with cuboid
corner elements (25) having a square base with a
side length equal to the thickness of the thermal-
insulation and drying panels (1).

The method according to claim 12 or 13, character-
ised in that the step e) is followed by a step f):

f) covering exhausts of vents (20) with ventilation
grilles (21).

The method according to one of claims 12-14, char-
acterised in that after installing all the thermal-in-
sulation and drying panels (1), outer surface thereof,
designed to be covered with finishing material, is
covered, except from the ventilation grilles (21), with
an additional layer of material, in particular selected
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10

from a group comprising plaster, plastic, paint and
ceramic tiles.
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