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(54)  Wall or roof structure and building panel
(67)  The present invention relates to a wall or roof
structure and building panels (2). The wall structure com-
prises support pillars (10) and building panels (2) com-
prising a first surface sheet (4) and a second surface
sheet (6) and an insulation material layer (8) between
surface sheets (4, 6). The building panels (2) are secured
to the support pillars (10) such that the second surface
sheet (4) is arranged against a support pillar (10) for pro-

viding a support joint. The support joint is provided with
an elastic support joint sealing (16) arranged between
the support pillar (10) and the second surface sheet (4)
for providing airtight sealing, and that at least one of the
first and second surface sheets (4, 6) is provided with
restricted thermal expansion for maintaining the airtight
sealing by decreasing mechanical stress subjected to
the elastic support joint sealing (16) due to thermal ex-
pansion.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to wall or roof
structure and more particularly to a substantially airtight
wall or roof structure according to the preamble of claim
1. The presentinvention further relates to a building panel
and more particularly to an energy efficient building panel
according to the preamble of claim 9.

BACKGROUND OF THE INVENTION

[0002] Insulated building panels, having two oppositely
positioned thin metal sheets forming the side faces of the
panel and a central core insulating material provided be-
tween the metal sheets, are commonly used for con-
structing wall and roof structures. This kind of insulated
panels are usually joined together from side edges with
interlock, tongue-and-groove or butment joints. These
joints have usually one, two or possibly more respectively
interlocking female and male connector elements. Ac-
cordingly the male connector elements extend along the
first side edge of the panel, preferably along the entire
length of the first side edge, and female side edge con-
nector elements extend along the second side edge of
panel, preferably along the entire length of the second
side edge. Each panelis therefore configured to be joined
with a like adjacent second panel along the side edges
such that the male connector elements on the first side
edge of a panel interlock with the female connector ele-
ments on the second side edge of a like adjacent second
panel.

[0003] The wall or roof structure further comprises pil-
lars or the like to which the building panels are secured.
Usually the building panels are secured to the pillars such
that the building panel extends substantially between two
pillars and is secured to the pillars in the vicinity of the
end edges. Two horizontally adjacent building panels,
having end edges arranged opposite to each other, are
secured to a common pillar such that a gap is provided
between the building panels. One of the surface sheets
of the building panels is placed against the pillar for pro-
viding a support joint between the pillar and the building
panel. The gap between the horizontally adjacent build-
ing panels is filled with polyurethane foam or mineral wool
or some other sealing material for sealing the gap be-
tween the building panels.

[0004] One of the problems with the prior art wall and
roof structures is that prior art wall and roof structures as
well as building panels are unable to provide an airtight
wall or roof structure or building panel and especially an
airtight wall or roof structure or joint between building
panels which remains substantially airtight long times in
varying conditions. The prior art wall or roof structures
and also building panels and joints between building pan-
els are not formed airtight and especially they are ex-
posed to deterioration which will further weaken the seal-
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ing properties. Sealing of the wall or roof structures and
the joints between the adjacent building panels is impor-
tant for providing energy efficient buildings and also safe
structures which may prevent hazardous gases from
spreading in a case of fire.

[0005] The sealing of the prior art wall and roof struc-
tures as well joints between adjacent building panels may
be deteriorated due to thermal expansion of the surface
sheets of the building panels as the temperature condi-
tions and thermal radiation varies during seasons and
day times. The building panels tend to bend due to ther-
mal expansion as they are secured to the support pillars
and the joints between the building panels deform. The
bending and deformation causes the joints between the
building panels and the support open, spread or break
and form flaws such that gases may freely flow through
the wall or roof structures or joint between the adjacent
building panels. Therefore the energy efficiency is dete-
riorated.

BRIEF DESCRIPTION OF THE INVENTION

[0006] An object of the present invention to provide a
wall or roof structure and building panel so as to over-
come or at least alleviate the above disadvantages. The
objects of the invention are achieved with a wall or roof
structure according to the characterizing portion of claim
1. The objects of the invention are further achieved with
a building panel according to the characterizing portion
of claim 9.

[0007] The preferred embodiments of the invention are
disclosed in the dependent claims.

[0008] The invention is based on the idea of providing
awall or roof structure comprising support pillars and two
or more building panels comprising a first surface sheet
and a second surface sheet and an insulation material
layer between the first and second surface sheets, the
building panels further comprising first and second end
edges, and first and second side edges provided with
connection means for joining building panels together
along the first and second side edges. The building pan-
els are secured to the support pillars such that the second
surface sheet is arranged against a support pillar for pro-
viding a support joint between the building panel and the
second surface sheet extending along the support pillar.
According to the present invention the support joint is
provided with an elastic support joint sealing arranged
between the support pillar and the second surface sheet
for providing substantially airtight sealing. In the present
invention the at least one of the first and second surface
sheets is further provided with restricted thermal expan-
sion for maintaining the airtight sealing by decreasing
mechanical stress subjected to the elastic support joint
sealing due to thermal expansion.

[0009] The invention is further based on the idea of
providing a building panel An energy efficient building
panel comprising a first surface sheet and a second sur-
face sheet forming first and second side surfaces, an
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insulation material layer between the first and second
surface sheets, first and second end edges and first and
second side edges. the first and second side edges are
provided with firstand second male side edge connectors
extending longitudinally on the first side edge and first
and second female side edge connectors extending lon-
gitudinally on the second side edge, the male side edge
connectors and female side edge connectors being ar-
ranged to be respectively joined with female and male
side edge connectors of a like adjacently positioned other
building panel for interlocking the building panels togeth-
er. According to the present invention the building panel
further comprises elastic panel seals arranged into and
extending along both the first and second female side
edge connectors for providing substantially airtight seal-
ing between the building panels along the joined side
edges. In the present invention the at least one of the
firstand second surface sheets is provided with restricted
thermal expansion for retaining the panel seals in the first
and second female side edge connectors by decreasing
deformations of the female and male side edge connec-
tors due to thermal expansion.

[0010] The present invention provides a substantially
airtight wall or roof structure which may maintain the sub-
stantially airtight sealing in long-term irrespective of the
temperature and thermal radiation variations. The elastic
sealing material in the support joint and also in the female
side edge connectors stands deformations and it also
itself has airtight properties such that the sealing material
may be substantially gas impermeable. The airtight seal-
ing of the wall or roof structure is further provided by
providing at least one of the first and second surface
sheets of the building panel with restricted thermal ex-
pansion. This means that the thermal expansion of the
surface sheet is decreased or restricted such that the
bending of the building element is diminished and also
the deformations of the male and side edge connectors
are diminished. Accordingly the present invention is
based on the cooperation of the elastic sealing material
and the restricted thermal expansion of the surface sheet.
The decreased thermal expansion of the building panel
reduces the opening, spreading or breaking and forming
of flaws in the supportjoints and the panel joints. Because
the thermal expansion and deformation is reduced, the
elastic sealing material may stand the mechanical stress-
es subjected to it due to thermal expansion as the elastic
sealing material may stretch and adapt to reduced ther-
mal expansion without opening, breaking or forming
flaws. Therefore, the wall or roof structure and building
panel of the present invention enables long-term sub-
stantially airtight sealing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In the following the invention will be described
in greater detail by means of preferred embodiments with
reference to the attached [accompanying] drawings, in
which
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Figures 1A and 1 B show schematic views of a build-
ing panel;

Figure 2 shows schematically a prior art wall struc-
ture;

Figure 3 shows schematically one embodiment of a
wall structure according to the present invention;
Figure 4 shows schematically another embodiment
of awall structure according to the presentinvention;
Figure 5 shows schematically one embodiment of a
support joint of a wall structure according to the
present invention; and

Figure 6 shows schematically one embodiment of a
side edge of a building panel according to the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0012] Figures 1A and 1 B show schematically side
and end views, respectively, of a building panel or sand-
wich element 2. The building panel 2 comprise first and
second oppositely positioned first and second surface
sheets 4, 6 forming first and second side faces of the
building panel. The surface sheets 4, 6 may be formed
made of relatively thin metal sheets. The first surface
sheet forms the inner surface of the building panel 2 and
the second surface sheet 6 forms the outer surface of
the building panel 2. Between the firstand second surface
sheets 4, 6 is provided a central core insulating material
8, or an insulation material layer 8, that may be attached
to the surface sheets 4, 8 for example by gluing or some
other way. The insulating material 8 may be any possible
material that provides sufficient insulation and structural
rigidity for the building panel 2. The building panel 2 com-
prises also first and second side edges 9, 11, which are
provided with male and female side edge connectors,
respectively, for joining or interlocking adjacent building
panels 2 together along the side edges 9, 11. The building
panel 2 further comprises first and second end edge 3,
5. The end edges are normally cut edges having sub-
stantially planar end surface. However, in some embod-
iments the end edges may also be provided with male
and female side edge connectors of the same type as
the first and second side edges, if desired. Usually the
side edges 9, 11 are longer than the end edges 3, 5. In
this context building panels 2 joined together along the
side edges 9, 11 are generally said to be vertically adja-
cent building panels 2, even if that is not the case in all
roof structures or some wall structure. Likewise building
panels joined together along the end edges is said to be
horizontally adjacent.

[0013] Figure 2 shows schematically a prior art wall
structure comprising support pillars 10 and two or more
building panels 2 secured to the support pillars 10 for
forming the wall structure. The support pillars 10 may be
any kind of longitudinal supports. For example the sup-
port pillars 10 may be steel pillars having closed profile,
C-profile or I-profile or some other kind of profile. Alter-
native the support pillars 10 may be made of some other
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material such as wood. In a wall structure the support
pillars 10 may extend substantially vertically. However,
in some embodiments the support pillars may also extend
in an angle to the vertical direction and in roof structure
the support pillars 10 may extends even horizontally. It
should be noted that the wall or roof structure may also
comprise some other support elements (not shown).
[0014] The building panels 2 are secured to the support
pillars 10 such that the building panels 2 extend between
two support pillars 10. The building panels 2 are secured
to the support pillars 10 from the end edges 3, 5 or in the
vicinity of the end edges 3, 5. As shown in figure 2, the
horizontally adjacent building panels 2 may be secured
to a common, or same, support pillar 10 such that the
first end face of one building panel 2 is substantially op-
posite to the second end edge 5 of another building panel
2. The building panels 2 may further be secured to the
support pillars 10 such that the first surface sheet 4 is
arranged against a support pillar 10 for providing a sup-
port joint between the support pillar 10 and the first sur-
face sheet 4 extending along the support pillar 10. There
is gap 15 formed between the end edges 3, 5 of the hor-
izontally adjacentbuilding panels 2. This gap 15is usually
filled with conventional sealing material 12 such as min-
eral wool or polyurethane.

[0015] Figure 2 shows a normal situation what hap-
pens when the temperature variations are high due to
thermalradiation for example from the sun. The sun heats
the outer second surface sheet 6 causing thermal expan-
sion of the second surface sheet 6. As the building panel
6 is secured to the support pillars 10 the building panel
2 is not allowed to expand freely. Therefore the thermal
expansion causes the building panel 2 to bend as shown
with the dotted line 7. The temperature variations of the
surface sheets 4, 6 may be significant and thus the ther-
mal expansion causes deformations and displacements
to the support joint between the support pillars 10 and
the building panels 2 and also to the gap 15 and further
to the panel joint of vertically adjacent building panels
joined along the side edges 9, 11 with the connector el-
ements. The deformations and the displacements cause
mechanical stress due to thermal expansion to the sup-
port joint, gap 15 and the panel joints to open, spread
and break such that the flaws or cracks are formed to the
joints and sealing materials through which gasses may
flow through the wall or roof structure from one side to
the other. The building panel 2 may have a width X for
example 6 meters and the bending of the building panel
2 in Y direction, perpendicularly to the width direction,
may be as much as 6 cm or even more due to thermal
expansion of the outer surface sheet 6.

[0016] Figure 3 shows one embodiment of a wall or
roof structure of the present invention. In this embodi-
ment at least one of the surface sheets 4, 6 of the building
panel 2 is provided with restricted or reduced thermal
expansion. In this case the outer second surface sheet
6 provided with a reflective outer surface or outer surface
coating 14 for reflecting thermal radiation. In other words
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the second surface sheet 6 is manufactured such that it
reflects thermal radiation or it is coated with a reflective
coating for reflecting thermal radiation. The outer surface
sheet may be polished or manufactured from a highly
reflective material. The reflective coating 14 may be a
painting provided with reflective pigments reflecting ther-
mal radiation. In one embodiment the second surface
sheet 6 or the reflective coating is arranged to reflect
thermal radiation in the infrared region. The reflective
coating 14 may be coating having Solar Reflective Index
(SRI, ATME E 1980-1) considerably higher than a con-
ventional coating or surface sheet colour. Thermal radi-
ation in the infrared region or near infrared red region
(NIR) at wave lengths 700 - 2500 nm is most significant
for reflecting thermal radiation of the sun. In a reflective
painting the thermal radiation is implemented by replac-
ing colour pigments and/or filler pigments with reflective
pigments, infrared reflective pigments or other reflective
constituents. The reflective or infrared reflective pig-
ments comprise for example cadmium stannate (Cd,
Sn0y), TiO,, Cry,04, Fe,04, ZnS, Sb,05, ZrO, and ZnO.
[0017] The reflective surface or reflective coating 14
of the building panel 2 reflects the thermal radiation and
thus the surface temperature of the second surface sheet
6 does not absorb as much heat. Therefore the temper-
ature of the second surface sheet 6 does notrise as much
as in the conventional building panels 2 having no reflec-
tive surface or reflective coating. As the temperature of
the second surface sheet 6 is lower due to the reflective
surface or coating 14, the building element does not un-
dergo such a great thermal expansion. Thus the bending
and deformation of the building panel 2, support joint,
panel joint and gap 15 due to thermal expansion is de-
creased. However, it should be noted that the thermal
expansion of the building panel 2 may not be totally pre-
vented, but some thermal expansion still occurs. In ad-
dition it should be noted that the reflective surface or re-
flective coating 14 may also be provided to the inner first
surface sheet 4 or to both the first and second surface
sheets 4, 6. Furthermore, the reflective coating 14 or re-
flective surface layer is provided to the outer surface of
the building panel 2 on the surface sheets 4, 6.

[0018] As shown in figure 3, the support joint, between
a building panel 2 and a support pillar 10, is further pro-
vided with an elastic support joint sealing 16 arranged
between the support pillar 10 and the first surface sheet
4 for providing substantially airtight sealing. The elastic
sealing 16 is arranged between the inner first surface
sheet 4 such that it seals the building panel 2 and the
support pillar 10 together in substantially airtight manner.
The elastic sealing 16 extends along longitudinally the
support pillar 10 for sealing the whole support joint be-
tween the support pillar 10 and the building panel 2, and
especially between the support pillar 10 and the first sur-
face sheet 4. As shown in figure 3, the adjacent building
panels 2 are secured to a common support pillar 10 with
supportjoints such that the firstend edge 3 of one building
panel 2 is opposite to the second end edge 5 of another
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adjacent building panel 2. In this embodiment the elastic
support joint sealing 16 is provided between the common
support pillar 10 and both the adjacent building panels
2. Alternatively there could be a separate elastic support
joint sealing 16 between the horizontally adjacent build-
ing panels 2 secured to a common support pillar 10. In
the embodiment of figure 3, the elastic support joint seal-
ing 16 is further provided to extend between the end edg-
es 3, 5 of the horizontally adjacent building panels 2 se-
cured to a common support pillar 10. In other words the
elastic support joint sealing 16 extends to the gap 15
between the horizontally adjacent building panels 2. Al-
ternative the gap 15 may be provided with a separate
elastic or non-elastic gap sealing or in an elastic support
joint sealing 16 of only one building panel 2 may extend
to the gap 15.

[0019] The term elastic in connection with the sealing
16 refers in this context to characteristics of the sealing
material meaning sealing material having physical prop-
erty which allows the sealing material to stretch and de-
form without breaking or cracking or forming flaws. The
term elastic also means that the sealing material of seal-
ing 16 may substantially or at least partly return to its
original shape after the stress cause by the deformation
due to thermal expansion is no longer applied to the seal-
ing 16. The elastic support joint sealing 16 may be made
from expanding sealing material, elastic polyurethane
foam, or other elastic sealing material capable of provid-
ing substantially airtight sealing. The elastic support joint
sealing 16 may itself be substantially gas impermeable
such that airtight sealing is provided. The material of the
elastic sealing 16 is chosen such that it may stand, pref-
erably repeatedly, the restricted or reduced thermal ex-
pansion and deformations of the building panel 2. Thus
at least one of the first and second surface sheets 4, 6
is provided with restricted thermal expansion for main-
taining the airtight sealing by decreasing mechanical
stress subjected to the elastic support joint sealing 16
due to thermal expansion. Accordingly in the present in-
vention a long term airtight wall or roof structure is
achieved with the combination of the elastic sealing 16
and the building panel 2 with restricted or reduced ther-
mal expansion.

[0020] The elastic sealing material may be a sealing
material having elastic performance up to 35 % move-
ment accommodation or even up to 45 % movement ac-
commodation ensuring integrity of the seal in event of
movement. Thus the term elastic in connection with the
sealing means that the sealing or sealing material may
tolerate movements without breaking or otherwise com-
promising the tightness of the seal due to movements
in the joint. Thus the elastic performance of the sealing
material enhances to maintain the airtight sealing. Fur-
thermore, the airtight formulation of the elastic sealing
material may fulfil EN 1026 0.1m3/h @10 Pa, for example
in a case of elastic polyurethane foam or expandable
sealing band. Thermal conductivity of expandable elastic
sealing material may be less than 0,08 W/m-K, or less
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than 0,05 W/m.K, for example 0,048 W/m-K. Further-
more, the thermal conductivity of elastic polyurethane
foam may be less 50 mW/m-K, or less than 40 mW/m-K,
for example 36 mW/m-K. The elastic sealing may be for
example elastic polyurethane foam, such as sold under
trade name FM330 by Tremco illbruck. The elastic ex-
pandable sealing material may be elastic sealing band,
such as sold under trade name Compriband Trio by
Tremcoillbruck. These sealing materials may be used in
supportjoint sealing 16, orin other sealings of the building
panels, such as between the panels.

[0021] Figure 4 shows an alternative embodiment of a
roof or wall structure according to the present invention.
In this embodiment the thermal expansion of the building
panel 2 is restricted or reduced by profiling at least one
of the surface sheets 4, 6. Thus at least one of the first
and second surface sheets 4, 6 may be a profiled thin
sheet comprising one or more longitudinal grooves
and/or protrusions 18, as shown in figure 4. In the em-
bodiment of figure 4 the one or more longitudinal grooves
and/or protrusions 18 extend substantially parallel to the
first and second end edges 3, 5 of the building panel 2
for dividing the building panel 2 to successive bending
zones in the direction of the first and second side edges
9, 11. In this embodiment the successive longitudinal
grooves and/or protrusions 18 from bending lines such
that the bending of the building panel 2 due to thermal
expansion occurs substantially as local bending in the
mentioned bending zones which reduces the overall
bending of the whole building panel 2 and therefore re-
duces or restricts the thermal expansion along the build-
ing panel 2. Thus the reduced overall thermal expansion
and deformation reduces the mechanical stress subject-
ed to the elastic support joint sealing 6. In an alternative
embodiment the one or more longitudinal grooves and/or
protrusions 18 extend substantially parallel, or in angle,
to the first and second side edges 9, 11 of the building
panel 2 for stiffening the building panel 2 in the direction
of the first and second side edges 9, 11. In this embod-
iment grooves and/or protrusions 18 form stiffeners
which prevent the building panel 2 from bending in the
manner shown in figure 2.

[0022] Figure 5 shows a detailed view of one support
joint according to the present invention. Two building
panels 2 are secured to a common support pillar 10 with
bolt 26, screws or the like in the vicinity of the end edges
3, 5. The horizontally adjacent building panels 2 are ar-
ranged such that the firstend edge 3 of one building panel
2 is opposite the second end edge 5 of another building
panel 2 and a gap 15 is provided between them. The
elastic support joint sealing 16 is arranged between the
first surface sheet 4 of the building panels 2 and the sup-
port pillar 10 such that the elastic support joint sealing
16 extends partly into the gap 15. The gap 15 is covered
with a cover plate 24 extending along the gap 15 in the
direction of the support pillar 10. The cover plate 24 forms
a washer for the securing bolts 26. The gap 15 is also
provided with a gap sealing 20 arranged between the
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cover plate 24 and the elastic support joint sealing 16.
The gap sealing 16fills the gap 15 and provides additional
sealing to the support joint. The gap sealing 20 may be
made of any conventional sealing material such as poly-
urethane foam or mineral wool. One or more additional
separate support seals 22 provided between the support
pillar 10 and the first surface sheet 4. The additional sup-
port seals 22 may be made from expandable sealing ma-
terial or sealing strip or the like and they are separate to
each building panel 2. The additional support seals 22
ensure airtight sealing of the support joint

[0023] Figure 6 shows a detailed view of the second
side edge a building panel 2 according to one embodi-
ment of the present invention. The present invention
therefore alsorelates to an energy efficient building panel
2 comprising a first surface sheet 4 and a second surface
sheet 6 forming first and second side surfaces, an insu-
lation material layer 8 between the first and second sur-
face sheets 4, 6 and first and second end edges 3, 5.
The first and second side edges 9, 11 are provided with
first and second male side edge connectors extending
longitudinally on the first side edge 9 and first and second
female side edge connectors 30, 32 extending longitudi-
nally on the second side edge 11. The male side edge
connectors and female side edge connectors 30, 32 are
arranged to be respectively joined with female 30, 32 and
male side edge connectors of a like adjacently positioned
other building panel 2 for interlocking the building panels
2 together. The female connector elements may be
formed as grooves 30 and 32 and the male side edge
connectors as tongues. In the embodiment of figure 6
the first surface sheet 4 is arranged to form the firstfemale
side edge connector 30 to the second side edge 11 and
the first male side edge connector to the first side edge
9. Correspondingly, the second surface sheet 6 is ar-
ranged to form the second female side edge connector
32 to the second side edge 11 and the second male side
edge connector to the first side edge 9. According to the
present invention the building panel 2 further comprises
elastic panel seals 34, 36 arranged into and extending
along both the first and second female side edge con-
nectors 30, 32 for providing substantially airtight sealing
between the building panels 2 along the joined side edges
9, 11. Furthermore, the building panel 2 is implemented
such that at least one of the first and second surface
sheets 4, 6 is provided with restricted thermal expansion
for retaining the panel seals 30, 32 in the first and second
female side edge connectors 30, 32 by decreasing de-
formations of the female 30, 32 and male side edge con-
nectors due to thermal expansion. The restricted or re-
duced thermal expansion may be carried out as de-
scribed above. Accordingly the building panels 2 may
form a wall or roof structure in which the connection
means of the building panel 2 comprise first and second
tongues provided to the first side edge 9 of the building
panel 2 and first and second grooves 30, 32 provided to
the second side edge 11 of the building panel 2 for joining
building panels 2 together along the first and second side
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edges 9, 11 with a tongue and groove joint, and that both
of the grooves 30, 32 are provided with panel seals 34,
36 extending along the bottom of the groove 30, 32 for
providing airtight sealing between the building panels 2
along the side edges 9, 11.

[0024] The elastic panel seal 34, 36 is provided to both
of the two female side edge connectors 30, 32 or to at
least female side edge connectors in a case where the
second side edge 11 comprises more than two side fe-
male side edge connectors 30, 32. The elastic panel
seals 34, 36 may be arranged to the bottom of the female
side edge connector 30, 32 such that they extend along
the whole side second edge 11 of the building element.
At least one of the elastic panel seals 34, 36 may be
made from expanding sealing material or other elastic
sealing material capable of providing substantially air-
tight sealing. The restricted or reduced thermal expan-
sion of the building panel 2 together with the elastic panel
seals 34, 36 in at least two female side edge connectors
enables maintaining the substantially airtight sealing be-
tween the building panels 2 joined along the side edges
irrespective of the temperature variations. The restricted
thermal expansion reduces the deformations of the male
and female connector elements and elastic properties of
the panel seals 34, 36 stand the reduced deformations
without breaking or slipping away from the female side
edge connectors. Thus a long term airtight sealing be-
tween the building panels 2 may be achieved. The panel
seals 34, 36 may be provided from the same material as
the elastic sealing material of the support joint sealing 16.
[0025] The present invention also relates to use of
elastic sealing material 16 together with a surface sheet
4, 6 having restricted thermal expansion for forming a
substantially airtight wall or roof structure in which two or
more building panels 2, comprising a first surface sheet
4 and a second surface sheet 6 and an insulation material
layer 8 between the first and second surface sheets 4,
6, are joined together and secured to support pillars 10
such thatthe airtight sealing is maintained with the elastic
sealing material 16 arranged between the building panels
2 and the pillars 10 and by reducing the mechanical stress
subjected to the elastic sealing material 16 due to thermal
expansion with the restricted thermal expansion of the
surface sheet 4, 6.

[0026] The presentinventionadditionally relates to use
of elastic sealing material 34, 36 together with a surface
sheet4, 6 havingrestricted thermal expansion for forming
a building panel 2 enabling long-term substantially air-
tight joint between the adjacent building panels 2 com-
prising a first surface sheet 4 and a second surface sheet
6, an insulation material layer 8 between the first and
second surface sheets 4, 6, first and second end edges
3, 5, first and second side edges 9, 11 provided with first
and second male side edge connectors extending longi-
tudinally on the first side edge 9 and first and second
female side edge connectors 30, 32 extending longitudi-
nally on the second side edge 11, the male side edge
connectors and female side edge connectors 30, 32 be-
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ing arranged to be respectively joined with female 30, 32
and male side edge connectors of a like adjacently po-
sitioned other building panel 2 for interlocking the building
panels 2 together, in which building panel 2 the long-term
substantially airtight sealing is enabled with the elastic
sealing material 34, 36 provided into and along the first
and second female side edge connectors 30, 32 and by
decreasing deformations of the female 30, 32 and male
side edge connectors due to thermal expansion with the
restricted thermal expansion of the surface sheet 4, 6.
[0027] It will be obvious to a person skilled in the art
that, as the technology advances, the inventive concept
can be implemented in various ways. The invention and
its embodiments are not limited to the examples de-
scribed above but may vary within the scope of the
claims.

Claims
1. Anenergy efficient wall or roof structure comprising:

- support pillars (10); and

- two or more building panels (2) comprising a
first surface sheet (4) and a second surface
sheet (6) and an insulation material layer (8) be-
tween the first and second surface sheets (4, 6),
the building panels (2) further comprising first
and second end edges (3, 5), and first and sec-
ond side edges (9, 11) provided with connection
means for joining building panels (2) together
along the first and second side edges (9, 11),
in which wall or roof structure the building panels
(2) are secured to the support pillars (10) such
that the first surface sheet (4) is arranged
against a support pillar (10) for providing a sup-
port joint between the building panel (2) and the
support pillar (10),

characterized in that the support joint is pro-
vided with an elastic support joint sealing (16)
arranged between the support pillar (10) and the
first surface sheet (4) for providing substantially
airtight sealing, and that at least one of the first
and second surface sheets (4, 6) is provided with
restricted thermal expansion for maintaining the
airtight sealing by decreasing mechanical stress
subjected to the elastic support joint sealing (16)
due to thermal expansion.

2. A wall or roof structure according to claim 1, char-
acterized in that:

- at least one of the first and second surface
sheets (4, 6) is provided with a reflective outer
surface or outer surface coating (14) for reflect-
ing thermal radiation; or

- at least one of the first and second surface
sheets (4, 6) is provided with a painting provided
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with reflective pigments reflecting thermal radi-
ation in the infrared region for providing a reflec-
tive thermal coating (14)..

3. A wall or roof structure according to claim 1 or 2,
characterized in that:

- at least one of the first and second surface
sheets (4, 6) is a profiled thin sheet comprising
one or more longitudinal grooves and/or protru-
sions (18); or

- at least one of the first and second surface
sheets (4, 6) is a profiled thin sheet comprising
one or more longitudinal grooves and/or protru-
sions (18), the one or more longitudinal grooves
and/or protrusions (18) extending substantially
parallel to the first and second side edges (9,
11) of the building panel (2) for stiffening the
building panel (2) in the direction of the first and
second side edges (9, 11); or

at least one of the first and second surface
sheets (4, 6) is a profiled thin sheet comprising
one or more longitudinal grooves and/or protru-
sions (18), the one or more longitudinal grooves
and/or protrusions (18) extending substantially
parallel to the first and second end edges (3, 5)
of the building panel (2) for dividing the building
panel (2) to successive bending zones in the
direction of the first and second side edges (9,
11).

4. Awallorroofstructure according to any one of claims
1 to 3, characterized in that that adjacent building
panels (2) are secured to a common support pillar
(10) with support joints such that the first end edge
(3) of one building panel (2) is opposite to the second
end edge (5) of another adjacent building panel (2).

5. A wall or roof structure according to claim 4, char-
acterized in that:

- the elastic support joint sealing (16) is provided
between the common support pillar (10) and
both the adjacent building panels (2); or

- the elastic support joint sealing (16) is provided
to extend between the end edges (3, 5) of the
adjacent building panels (2).

6. Awallorroofstructure according to any one of claims
1to 5, characterized in that that the elastic support
joint sealing (16) is made from expanding sealing
material, elastic polyurethane foam, or other elastic
sealing material capable of providing substantially
airtight sealing.

7. Awallorroofstructure according to any one of claims
1 to 6, characterized in that one or more support
seals (22) is provided between the support pillar (10)
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and the first surface sheet (4).

Awall orroof structure according to any one of claims
1 to 7, characterized in that the connection means
comprise first and second tongues provided to the
first side edge (9) of the building panel (2) and first
and second grooves (30, 32) provided to the second
side edge (11) of the building panel (2) for joining
building panels (2) together along the first and sec-
ond side edges (9, 11) with a tongue and groove
joint, and that both of the grooves (30, 32) are pro-
vided with panel seals (34, 36) extending along the
bottom of the groove (30, 32) for providing airtight
sealing between the building panels (2) along the
side edges (9, 11).

An energy efficient building panel (2) comprising:

- a first surface sheet (4) and a second surface
sheet (6) forming first and second side surfaces;
- an insulation material layer (8) between the
first and second surface sheets (4, 6);

- first and second end edges (3, 5); and

- first and second side edges (9, 11) provided
with firstand second male side edge connectors
extending longitudinally on the first side edge
(9) and first and second female side edge con-
nectors (30, 32) extending longitudinally on the
second side edge (11), the male side edge con-
nectors and female side edge connectors (30,
32) being arranged to be respectively joined with
female (30, 32) and male side edge connectors
ofalike adjacently positioned other building pan-
el (2) for interlocking the building panels (2) to-
gether,

characterized in that the building panel (2) fur-
ther comprises elastic panel seals (34, 36) ar-
ranged into and extending along both the first
and second female side edge connectors (30,
32) for providing substantially airtight sealing be-
tween the building panels (2) along the joined
side edges (9, 11), and that at least one of the
firstand second surface sheets (4, 6) is provided
with restricted thermal expansion for retaining
the panel seals (34, 36) in the first and second
female side edge connectors (30, 32) by de-
creasing deformations of the female (30, 32) and
male side edge connectors due to thermal ex-
pansion.

10. Abuilding panel (2) according to claim 9, character-

ized in that the first surface sheet (4) is arranged to
form the first female side edge connector (30) and
the first male side edge connector, and that the sec-
ond surface sheet (6) is arranged to form the second
female side edge connector (32) and the second
male side edge connector.

10

20

25

30

35

40

45

50

55

1.

12.

13.

14.

A building panel (2) according to claim 9 or 10, char-
acterized in that:

- at least one of the first and second surface
sheets (4, 6) is provided with a reflective outer
surface or outer surface coating (14) for reflect-
ing thermal radiation; or

- at least one of the first and second surface
sheets (4, 6) is provided with a painting provided
with reflective pigments reflecting thermal radi-
ation in the infrared region for providing a reflec-
tive thermal coating (14).

A building panel (2) according to any one of claims
9 to 11, characterized in that:

- at least one of the first and second surface
sheets (4, 6) is a profiled thin sheet comprising
one or more longitudinal grooves and/or protru-
sions (18); or

- at least one of the first and second surface
sheets (4, 6) is a profiled thin sheet comprising
one or more longitudinal grooves and/or protru-
sions (18), the one or more longitudinal grooves
and/or protrusions (18) extending substantially
parallel to the first and second side edges (9,
11) of the building panel (2) for stiffening the
building panel (2) in the direction of the first and
second side edges (9, 11); or

- at least one of the first and second surface
sheets (4, 6) is a profiled thin sheet comprising
one or more longitudinal grooves and/or protru-
sions (18) the one or more longitudinal grooves
and/or protrusions (18) extending substantially
parallel to the first and second end edges (3, 5)
of the building panel (2) for dividing the building
panel (2) to successive bending zones in the
direction of the first and second side edges (9,
11).

A building panel (2) according to any one of claims
9 to 12, characterized in that at least one of the
elastic panel seals (34, 36) is made from expanding
sealing material or other elastic sealing material ca-
pable of providing substantially airtight sealing.

Use of elastic sealing material (16) together with a
surface sheet (4, 6) having restricted thermal expan-
sion for forming a substantially airtight wall or roof
structure in which two or more building panels (2),
comprising a first surface sheet (4) and a second
surface sheet (6) and an insulation material layer (8)
between the first and second surface sheets (4, 6),
are joined together and secured to support pillars
(10) such that the airtight sealing is maintained with
the elastic sealing material (16) arranged between
the building panels (2) and the pillars (10) and by
reducing the mechanical stress subjected to the
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elastic sealing material (16) due to thermal expan-
sion with the restricted thermal expansion of the sur-
face sheet (4, 6).

Use of elastic sealing material (34, 36) together with
a surface sheet (4, 6) having restricted thermal ex-
pansion for forming a building panel (2) enabling
long-term substantially airtight joint between the ad-
jacent building panels (2) comprising a first surface
sheet (4) and a second surface sheet (6), an insula-
tion material layer (8) between the first and second
surface sheets (4, 6), first and second end edges (3,
5), first and second side edges (9, 11) provided with
first and second male side edge connectors extend-
ing longitudinally on the first side edge (9) and first
and second female side edge connectors (30, 32)
extending longitudinally on the second side edge
(11), the male side edge connectors and female side
edge connectors (30, 32) being arranged to be re-
spectively joined with female (30, 32) and male side
edge connectors of a like adjacently positioned other
building panel (2) for interlocking the building panels
(2) together, in which building panel (2) the long-term
substantially airtight sealing is enabled with the elas-
tic sealing material (34, 36) provided into and along
the first and second female side edge connectors
(30, 32) and by decreasing deformations of the fe-
male (30, 32) and male side edge connectors due
to thermal expansion with the restricted thermal ex-
pansion of the surface sheet (4, 6).
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