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A FRAMED ELEMENT AND ITS USE

Field of the invention

The present invention relates to a framed element and its use according to
the preambles of the independent claims presented below.

Background of the invention

Current wet unit floor modules comprise typically glass fibre floors with
different kinds of surface patterns integrated or fixed on top of that. The floor
surface is constructed over a supporting framework which defines the outer
edges of the element and so the shape of the floor module. Typically, the
framework of the wet unit floor modules is manufactured from stainless steel
or galvanised mild steel. Piping, such as water pipes and drainage pipes, are
assembled under the floor structure and in some cases ventilation air duct is
also assembled under the floor structure. Typically piping and air ducts are
supported by brackets to the floor surface or the supporting framework.
Optionally, the elements may comprise insulation layer under the floor
surface. Mineral wool is typically used as an insulation material. The
construction may also comprise separate back-up leakage tray assembled to
the framework.

These kinds of floor modules are quite heavy and also risky for water
leakages and moisture damages. The size of the floor modules is limited due
to the required rigidity of the module. Most of the materials used in the
elements are not recyclable after renovation. Especially, the water resistance
of the module construction is not good after breakage of the floor surface
layer or in the case of water leakage, e.g. the insulation material is wetted
and so the construction may be become mouldy.

The patent publication US2011/0197532A1 discloses one kind of a
waterproof heat insulation construction which comprises a frame containing a
plurality of housing compartments, a heat insulation powder arranged in the
compartments and a cover layer.
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Summary of the Invention

It is an object of the present invention to reduce or even eliminate the above-
mentioned problems appearing in prior art.

The object of the invention is to provide a lightweight, durable and corrosion
resistant element construction.

Further, it is an object of the present invention to provide a water resistant
element construction, which eliminates the wetting of the element’s structures
in the case of water leakage or moisture damage.

Especially, an object of the present invention is to provide an element for use
as a floor element in wet unit modules or as a floor for wet areas or the like.

In order to achieve among others the objects presented above, the invention
is characterized by what is presented in the characterizing parts of the
enclosed independent claims.

Some preferred embodiments of the invention will be described in the other
claims.

The embodiments and advantages mentioned in this text relate, where
applicable, both to the element and the uses according to the invention, even
though it is not always specifically mentioned.

A typical framed element according to the invention comprises

- an insulating core layer made of foamed glass or a combination of
lightweight aggregates and fire retardant resin,

- an upper surface layer arranged on the insulating core layer, and

- a frame structure comprising frame profiles which have been arranged to
form at least part of the outer edges of the element and elongated support
profiles in the length and/or width direction of the element and which support
profiles have been attached at their ends to the frame profiles and arranged
at least partly inside the core layer.
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The framed element according to the invention is a construction element
which is suitable for use in floor, wall or roof constructions. Especially, it is
useful as a construction element in wet unit modules or other constructions
where water resistance and rigid insulated structure is needed. Preferably,
the framed element according to the invention is used as a floor element in
wet unit modules or the like. A wet unit refers in the present description to
any sanitary cabin, such as toilet, bathroom, washroom or the like. The
element provides a ready-made floor construction for use in the wet unit
modules. Especially, an element according to the invention may be used as a
floor element in the sanitary units of the ship cabins, since the properties of
element fulfil required regulations for marine constructions, such as IMO
Solas. A framed element according to the invention may also be used as a
floor for wet areas or the like, such as kitchens, cold rooms or spa areas.

The present invention is based on a ready-made element construction, which
comprises an insulating core layer and a frame structure arranged at least
partly inside the insulating core layer. The insulating core layer is made of
foamed glass or a combination of lightweight aggregates and fire retardant
resin. This combination of the insulating core layer and the frame structure
provides a durable element construction, which is corrosion and moisture
resistant and lightweight. In addition, the element construction of the
invention has good insulation properties. It is also possible to provide
integrated channels for piping and air channels. A lightweight prefabricated
element construction according to the invention is also easy to handle.

The framed element according to the invention further comprises an elastic
sealing compound arranged at least partly between the insulating core layer
and the upper surface layer of the element. In some embodiments, an elastic
sealing compound is also arranged between the insulating core material and
the frame structure. By using an elastic sealing compound for attaching
insulating core layer to the frame structure and/or an upper surface layer to
the insulating core layer, the durability of the element is further improved. The
frame structure improves the durability of the element since the insulating
core layer materials used in the element are fragile materials and when the
insulating core layer is supported with the frame construction and attached to
it by using an elastic sealing compound, the durable element construction
with good insulation properties is achieved.
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A non-combustible insulating core layer of the element is made of foamed
glass or a combination of lightweight aggregates and fire retardant resin.

Foamed glass is a porous glass foam material. The foamed glass or foam
glass may also be called as cellular glass. Its advantages as a building
material include its lightweight with high compression stress strength and its
good thermal and acoustic insulating properties. In addition, it is moisture-
resistant material and so the element comprising foamed glass may also
improve lifetime of the elements since they do not spoil in the case of water
leakage. Foamed glass is also non-combustible material and so also the fire
resistance properties of the element are improved when foamed glass is
used as a material of the insulating core layer.

According to another embodiment of the invention, the insulating core layer is
formed of a combination of lightweight aggregates and a fire retardant resin.
This kind of combination provides a lightweight, moisture resistant and
inexpensive material for use in the element construction. Lightweight
aggregates are mixed with fire retardant resin for forming a flame retarding
insulating core layer. Lightweight aggregates refer in the present application
to the aggregates or particles that weighs less than the usual rock
aggregates. According to an embodiment of the invention lightweight
aggregates are selected from the group comprising expanded clay
aggregates, aggregates made of concrete, mortar, plaster, vermiculite or
perlite, and any combination of them. Expanded clay aggregates are known,
for example, as the name of Leca. The particle size and shape of the
lightweight aggregates may vary. Typically, the particle size is varied
between 4 - 10 mm. The fire retardant resin may be any fire resistant resin or
glue by which lightweight aggregates may be attached to each other for
forming uniform insulating core layer. In marine applications, the fire
retardant resin to be used is selected so that it complies with the required
European and/or International regulations for marine constructions and
standards for fire protection. The combination of lightweight aggregates and
fire retardant resin may be poured directly into the frame structure of the
element. The elastic sealing compound is applied on the surface of insulating
core layer made of a combination of lightweight aggregates and a fire
retardant resin, i.e. between the insulating core layer and the upper surface



10

15

20

25

30

35

layer, in order for improving durability of the element. Alternatively, a
combination of lightweight aggregates and fire retardant resin may be poured
firstly in pre-fabricated elements or boards, which may be arranged into the
frame structure of the element for forming an integrated insulation layer. The
elastic sealing compound is applied on the surface of the pre-fabricated
elements in order that the upper surface layer can be attached to the element
structure.

According to an embodiment of the invention, the insulating core layer is
formed of board or boards made of foamed glass or a combination of
lightweight aggregates and fire retardant resin. The insulating core layer may
comprise one or more boards, which are arranged into the frame structure of
the element for forming an integrated insulation layer. Typically, the insulating
core layer comprises a plurality of the boards. The boards are dimensioned
so that they fit between the elongated support profiles and frame profiles of
the element. The elongated support profiles of the frame structure are in the
joints between the boards. The insulating core layer is formed by arranging
boards tightly against each other so that the whole area of the element
comprises a substantially uniform layer of the insulating core layer material.
Typically, the boards are attached to the frame structure by an elastic sealing
compound and further, an upper surface layer of the element is attached on
the insulating core layer by an elastic sealing compound. According to the
invention, an elastic sealing compound is arranged at least partly between
the core layer and the upper surface layer of the element. Preferably, a
sealing compound is arranged between the insulating core layer and the
upper surface layer of the element so that the sealing compound forms a
substantially uniform layer between the insulating core layer and the upper
surface layer of the element. According to a preferred embodiment of the
invention, an elastic sealing compound covers substantially all surfaces of
the boards, i.e. also the joints between the boards comprise an elastic
sealing compound. Thus, the durability of the element construction is further
improved. Especially, by means of the elastic sealing compound, the effect of
the shearing stress can be eliminated. The element construction according to
an embodiment of the invention is fully moisture resistant when the insulating
core layer is made of foamed glass and covered with an elastic sealing
compound.
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According to an embodiment of the invention, an elastic sealing compound
may be latex, silicon or polyurea based compound or mass. A suitable
sealing compound is selected on the basis of the desired properties of the
element.

A frame structure of the element according to the invention comprises frame
profiles, which form at least part of the outer edges of the element. In a
preferred embodiment of the invention, the frame profiles form a framework
of the element which circulates all outer edges of the insulating core layer. In
some embodiments one or more outer edges of the element or a part of the
outer edge(s), depending on the shape of the element, may be not covered
with the frame profile wherein the insulating core layer is in visible on the
outer edge(s) of the element. The frame profile is not essential, for example if
the outer edge of the element is against the wall or the like in the application.
The framework formed of the frame profiles functions as a load bearing
structure of the element. A width of the frame profiles is typically same as a
thickness of the element. According to an embodiment of the invention the
frame profiles have been arranged between the upper and the lower surface
layers on the outer edge of the element and they substantially cover the outer
edges of the insulating core layer.

A frame structure of the element according to the invention further comprises
elongated support profiles in the length and/or width direction of the element.
Typically, the element comprises support profiles at least in a width direction
or a length direction of the element. When the size of the element increases,
the support profiles are typically arranged both in the width and the length
direction of the element, wherein the frame structure comprises more
supporting points. A distance between the support profiles may vary
depending on the desired construction. The support profiles have typically
been attached at their ends to the frame profiles, i.e. the support profiles are
substantially perpendicular with respect to the frame profiles. The elongated
support profiles of the frame structure are at least partly inside the insulating
core layer in the final element construction.

A height of the elongated support profiles may vary depending on the
element construction. According to an embodiment of the invention, a height
of the elongated support profiles is substantially same as a height of the
insulating core layer. According to another embodiment of the invention, a
height of the elongated support profiles of the frame structure is smaller than
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a thickness of the insulating core layer. A height direction of the profile refers
to a direction between the upper and the lower surface layers of the element,
l.e. a thickness of the insulating core layer. In an embodiment of the
invention, a minimum height of the support profiles is about 1/3 of the
thickness of the insulating core layer in order that the insulating core layer
can be bound to the element construction. By this way a desired stiffness of
the construction is also achieved and a mass of the element will not increase
too heavy.

In an embodiment of the invention, the frame structure, i.e. both the frame
profiles and the elongated support profiles, is made of stainless steel, such
as AiSi 304 or AiSi 316, or aluminium or galvanized steel, but the material of
the frame structure can also be any other suitable material which provides
desired properties for the final element construction and is suitable for this
use. For example, the frame structure may be made of corrosion resistance
composite materials. Especially, the material of the frame structure is
selected on the basis of the bending strength requirements. A shape and a
dimensioning of the elongated support profiles may vary depending on e.g.
the size of the element and the application of the element. A wall thickness of
the elongated support profile is typically about 0.5 — 5 mm.

The prefabricated construction element of the invention is a so-called
sandwich-plate element, wherein at least an upper surface layer is arranged
on the insulating core layer. In an embodiment of the invention, the element
comprises an upper surface layer and a lower surface layer, which are
arranged on the surfaces of the insulating core layer. The surface layers may
be constructed on different materials depending on the application of the
element and with selectable surface patterns. According to an embodiment of
the invention an upper surface layer of the element may comprise a glass
fibre layer. In an embodiment of the invention, an upper surface layer of the
element may comprise tiles or the like, or it may be formed of e.g. sheet
metal, sheet steel, reinforced plastic or the like. When the element is a floor
element, the upper surface layer is the upper surface of the floor element.

In an embodiment of the invention the lower surface layer of the element may
be formed of e.g. sheet metal, sheet steel, reinforced plastic or the like.
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According to an embodiment of the invention, the element may further
comprise required pipes, channels and cables, such as e.g. drainage pipes,
air ducts and floor heating pipes or cables, as an integrated part of the
element. Typically these pipes, channels or cables are an integrated part of
the insulating core layer. Also, a different kind of housings can be arranged
inside the element so that they are embedded into the insulating core layer.

According to an embodiment of the invention an element may further
comprise adjustable levelling with adjustable feet arranged on the lower
surface of the element. This enables easy levelling of the element in the
desired position, especially when the element is used as a floor element.

The dimensioning of the element may vary depending on the requirements
and application needs and there is no limit to the area of the element.
According to an embodiment of the invention length and width of the element
may be in the range of about 1000 — 30000 mm. The thickness of the
element, i.e. a distance between the surface layers, or the thickness of the
insulating core layer is typically about 30 — 300 mm.

The element construction of the invention provides a lightweight element,
which means that the weight of the element is typically in the range of about
15 — 50 kg/m?.

Most of the materials used in the elements according to the invention are
recyclable after renovation. For example, the foamed glass used as an
insulation material is fully recyclable.

Description of the drawings

The invention will be described in more detail with reference to appended
Figure 1, which shows a structure of the framed element according to an
embodiment of the invention.

Detailed description of the invention

Figure 1 illustrates structural elements of a framed element 10 according to
an embodiment of the invention. The framed element 10 comprises at least
an insulating core layer 1, an upper surface layer 2 arranged on the
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insulating core layer and a frame structure 3. The insulating core layer 1 of
the element 10 showed in Figure 1 is made of a plurality of the insulating
material boards la, 1b. The boards may be foamed glass boards or
manufactured from a combination of lightweight aggregates and fire retardant
resin. The boards are arranged into the frame structure of the element for
forming an integrated insulation layer. The frame structure 3 illustrated in
Figure 1 comprises the frame profiles 3a which have been arranged to form
the outer edges of the element and the elongated support profiles 3b in the
length and width direction of the element. The elongated support profiles 3b
have been attached at their ends to the frame profiles 3a. In the final element
construction, the elongated support profiles 3b are at least partly inside the
core layer 1, i.e. between the insulating core material boards. The boards 1a,
1b and the upper surface layer 2 of the element have been attached to the
frame structure 3 by an elastic sealing compound. The elastic sealing
compound is arranged at least partly between the core layer 1 and the upper
surface layer 2 of the element, and also the joints between the boards
forming the insulating core layer comprises an elastic sealing compound.

The element showed in Figure 1 does not comprise a lower surface layer, but
it may comprise if needed.
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Claims

1. A framed element (10) comprising

- an insulating core layer (1) made of foamed glass or a combination of
lightweight aggregates and fire retardant resin,

- an upper surface layer (2) arranged on the insulating core layer, and

- a frame structure (3) comprising frame profiles (3a) which have been
arranged to form at least part of the outer edges of the element and
elongated support profiles (3b) in the length and/or width direction of the
element and which elongated support profiles (3b) have been attached at
their ends to the frame profiles (3a) and arranged at least partly inside the
core layer (1), and characterized in that the element (10) further comprises

- an elastic sealing compound applied on the surface of the insulating core
layer, wherein the elastic sealing compound forms substantially uniform layer
between the insulating core layer (1) and the upper surface layer (2) of the
element (10).

2. The element according to claim 1, characterized in that the combination
of lightweight aggregates and fire retardant resin comprising

- lightweight aggregates selected from the group comprising expanded
clay aggregates, aggregates made of concrete, mortar, plaster, vermiculite or
perlite and any combination of them, and

- fire resistant resin or glue as the fire retardant resin.

3. The element according to claims 1 or 2, wherein the elastic sealing
compound is also arranged between the insulating core layer and the frame
structure.

4. The element according to any of the preceding claims, characterized in
that the elastic sealing compound is latex, silicon or polyurea based
compound or mass.

5. The element according to any of the preceding claims, characterized in
that the insulating core layer (1) comprises one or more boards (1la, 1b)
made of foamed glass or a combination of lightweight aggregates and fire
retardant resin.
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6. The element according to claim 5, characterized in that the elastic
sealing compound has been arranged between the joints of the boards (1a,
1b) of the insulating core layer.

7. The element according to any of the preceding claims 1 to 4,
characterized in that the insulating core layer is made of a combination of
lightweight aggregates and fire retardant resin is poured directly into the
frame structure.

8. The element according to any of the preceding claims, characterized in
that a height of the elongated support profiles (3b) of the frame structure is
substantially the same as a thickness of the insulating core layer (1) or
smaller than a thickness of the insulating core layer (1).

9. The element according to claim 8, characterized in that a minimum
height of the elongated support profiles (3b) is about 1/3 of the thickness of
the insulating core layer.

10. The element according to any of the preceding claims, characterized in
that the frame structure (3) is made of stainless steel, aluminium or
galvanized steel.

11. The element according to any of the preceding claims, characterized in
that the element (10) further comprises a lower surface layer, wherein the
insulating core layer (1) has been arranged between the upper surface layer
(2) and the lower surface layer.

12. The element according to any of the preceding claims, characterized in
that the element (10) further comprises integrated drainage pipes, water
pipes, air channels and/or heating pipes or cables inside the core layer.

13. The element according to any of the preceding claims, characterized in
that the element (10) is a floor element.

14. The element according to any of the preceding claims, characterized in
that the element (10) comprises adjustable levelling with adjustable feet
arranged on the lower surface layer of the element.
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15. Use of the element (10) according to any of the preceding claims as a
construction element in wet unit modules or as a floor for wet areas.





