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A HEAT MODULE FOR A FLOORING, A HEAT MODULE DEVICE, A HEAT MODULE
ARRANGEMENT, A METHOD FOR PRODUCING A HEAT MODULE, AND USE OF
SUCH MODULE, DEVICE AND ARRANGEMENT

Introduction

The present invention relates to a heat module for a flooring, In particular an outdoor floor-

INg. The heat module comprises a stepping plate having a first side and a second side,
and at least one heat element arranged along the first side of the stepping plate. The sec-
ond side of the stepping plate Is configured to be stepped on by a person. The at least
one heat element is configured to emit heat. The heat module further comprises a water
Impermeable insulator at the first side of the stepping plate arranged so that the at least

one heat element is isolated from the surrounding environment.

The present invention further relates to a heat module device, a heat module arrange-
ment, a method for producing a heat module, and use of such module, device and ar-

rangement.

Prior art

A problem with prior art heat modules is the presence of air pockets in the module In
which condensed water Is accumulating. The accumulated water cannot be drained from
the module or alternatively iIs difficult to drain. The accumulated water increases the risk of
earth leakage between module and internal electrical components. This construction also
has lower mechanical impact resistance due to stepping plate thickness only provides the

load bearing, or mechanical girders are causing weight increase.

When prior art heat modules are made of massive rubber or polyurethane, this construc-

tion are causing high weight on module, and still water may ingress along power supply

cable to heating cable inside.
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US2004245234A1 discloses an outdoor-use heating mat system comprising at least one
heating mat. The heating mat includes a base layer, a heating element, a plurality of In-

termediate strips, a thermal conductor layer and a traffic-exposed structural layer. Forces
applied to traffic-exposed layer will be directed through intermediate strips. The thickness

of the traffic-exposed layer is preferably 1/8 inch or thicker.

Summary of the invention

The invention has for its object to remedy or to reduce at least one of the drawbacks of

the prior art, or at least provide a useful alternative to prior art.

This object is achieved through features, which are specified in the description below and
In the claims that follow. In particular, an object of the invention is to provide an improved
heat module that prevents condensed water from accumulating. A further objection of the

invention is to provide an improved heat module with low weight and thickness.

The object of the invention is provided by means of a heat module for a flooring, wherein
the heat module comprises

- a stepping plate having a first side and a second side, wherein the second side of the
stepping plate Iis configured to be stepped on by a person,

- at least one heat element arranged along the first side of the stepping plate, wherein the
at least one heat element is configured to emit heat, and

- a water impermeable insulator at the first side of the stepping plate arranged so that the
at least one heat element is i1solated from the surrounding environment,

wherein the at least one heat element is attached to the first side of the stepping plate so

that the emitted heat is directly conducted to the stepping plate.

By attaching the at least one heat element to the first side of the stepping plate, the emit-
ted heat I1s conducted directly to the stepping plate and enabling the water impermeable

Insulator to isolate the at least one heat element from the surrounding environment.

According to an embodiment of the invention, the heat module comprises a base plate
spaced apart from the stepping plate forming a spacing, wherein the at least one heat
element and the insulator are confined In said spacing. The stepping plate and the base
plate form the spacing to which the insulator is configured to be introduced for isolating

the at least one heat element from the surrounding environment.

According to an embodiment of the invention, the module comprises a connection mem-

ber configured to hold the stepping plate and the base plate together and isolate the spac-
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Ing from the surrounding environment. The connection member further has the function of

maintaining the spacing between the base plate and the stepping plate.

According to an embodiment of the invention, the stepping plate mainly comprises alumin-
ium. Aluminium has the advantage of providing relatively low weight and high thermal

conductivity.

According to an embodiment of the invention, the stepping plate has a wall thickness in an
Interwall between 0,5 and 3 mm. A low thickness Is preferably for reducing the overall

weight and cost of the heat module.

According to an embodiment of the invention, the stepping plate has been processed by a
rolling rib. Processing the stepping plate by a rolling rib has the advantage of enabling the

stepping plate to be produced with low thickness and accordingly low weight.

According to an embodiment of the invention, the base plate mainly comprises a rigid

structural material, such as a metal plate or extruded epoxy.

According to an embodiment of the invention, the at least one heat element is attached to
the stepping plate by means of one of an adhesive tape, such as aluminium tape, a glue

connection, such as heat transferring glue, and a bolt connection.

According to an embodiment of the invention, the heat module comprises at least one
further connection member for connecting the at least one heat element to the stepping
plate, wherein the at least one further connection member Is attached to the stepping
plate or coextruded with the stepping plate. The stepping plate Is for example extruded In

aluminium.

According to an embodiment of the invention, the at least one heat element comprises

electric conductive material configured to be provided with an electric current.

According to an embodiment of the invention, the at least one heat element comprises an
electric self-regulating heating cable. The self-regulating heating cable is configured to

self-regulate to a temperature or a temperature interval.

According to an embodiment of the invention, the at least one heat element comprises an

electric heating cable, a heat mat or a heating paint.

According to an embodiment of the invention, the module comprises connection means,

such as a bolt connection or a magnet connection, for connecting the module to the floor-
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INg.

According to an embodiment of the invention, the module comprises one or more legs for

holding the module elevated from the flooring.

According to an embodiment of the invention, the insulator mainly comprises a polymeric
foam, such as one of epoxy-foam and polyurethane-foam. The polymeric foam of provid-

INg support to the stepping plate.

According to an embodiment of the invention, the insulator is filling the spacing to more
than 99.5 %.

According to an embodiment of the invention, the stepping plate comprises an anti-slip

layer at the second side opposite to the first side.

The object of the invention Is further obtained by means of a heat module device compris-
INng a heat module according to any embodiment above and a power source configured to

provide electric power to the at least one heat element.

The object of the invention Is further obtained by means of a heat module arrangement
comprising a heat module device according to above and two or more heat modules hav-

INg the respective at least one heat element connected to each other.

The object of the invention Is further obtained by means of a method for producing a heat
module, the method comprises the steps of:

- arranging a stepping plate having a first side and a second side, and a base plate next to
each other and spaced apart forming a spacing,

- attaching at least one heat element along the first side of the stepping plate in the spac-
INng, and

- filling the spacing with a flowable water impermeable insulator.

The filling of the spacing Is preferably realized by means of a mixing machine.

According to an embodiment of the invention, the method comprises:
- connecting the at least one heat element to a power source for heating the insulator so
that the insulator is curing. The power supply Is arranged outside the spacing of the heat

module.

According to an embodiment of the invention, the method comprises:

- providing an anti-slip layer on the second side of the stepping plate.
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The object of the invention Is further obtained by means of use of a heat module accord-
INng to any of above embodiments, use of heat device according to any of above embodi-

ments and use of heat module arrangement according to any of above embodiments.

Brief description of drawings

In the following Is described examples of preferred embodiments illustrated in the accom-

panying drawings, wherein:

Fig. 1 discloses a heat module arrangement according to an embodiment of the
iInvention, wherein the heat module arrangement comprises two heat mod-

ules connected;

Fig. 2 discloses an embodiment of the heat module in fig. 1 in an exploded view;
Fig. 3a discloses a further embodiment of arrangement of a heat module In fig. 2;
Fig. 3b discloses a further embodiment of arrangement of a heat module In fig. 2;
Fig. 3¢ discloses a further embodiment of arrangement of a heat module In fig. 2;
Fig. 3d discloses a further embodiment of arrangement of a heat module In fig. 2;
Fig. 3e discloses a further embodiment of a heat module In fig. 2; and

Fig. 4 discloses an embodiment of a method of producing a heat module.

Detailed description

Fig. 1 discloses a heat module arrangement 1 according to an embodiment of the inven-
tion. The heat module arrangement 1 Is configured to be arranged on or In a flooring 3.
The heat module arrangement 1 comprises a heat module device comprising two or more
heat modules 5, each comprising at least one heat element 10 (visible In fig. 2), and an
electric power source 15 connected to the at least one heat element 10. The heat module
arrangement 1 further comprises a junction box 18 connecting the heat elements 10 of the
heat modules 5. In fig. 1 two heat modules 5 are shown. However, it shall be understood

that further heat modules 5 may be connected correspondingly.

In fig. 2 an embodiment of one of the heat modules 5 from fig. 1 iIs disclosed in an explod-
ed view. The heat module 5 comprises a stepping plate 20 and a base plate 22. The step-

ping plate 20 comprises a first side S1 and second side S2. The at least one heat element
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10 is attached to the first side S1 of the stepping plate 20 so that the emitted heat is di-
rectly conducted to the stepping plate 20. The second side S2 of the stepping plate 20 is

configured to be step on by a person.

The heat modules 5 further comprises a connection member 30 configured to connect the
stepping plate 20 and the base plate 22 and hold them separated from each other, there-
by forming a spacing. The connection member 30 further has the function of isolating the
spacing from the surrounding environment. In the disclosed embodiment, the connection
member 30 comprises a first portion 32a at the stepping plate 20 and a second portion
32b at the base plate 22. The first portion 32a and the second portion 32b are configured
to jointly connect the stepping plate 20 and the base plate 22.

According to an embodiment of the invention, the stepping plate 20 comprises an anti-slip

layer at the second side S2.

The heat modules 5 In fig. 1 further comprises a water impermeable insulator 40 arranged
so that the at least one heat element 10 is isolated from the surrounding environment. The
insulator 40 Is for example an epoxy-foam or a polyurethane-foam. According to an em-
bodiment, the insulator 40 is arranged filling said spacing to more than 99.5 %. In addition
to isolating the heat element 10 from the surrounding environment, and directing the heat
to the stepping plate 20, in certain embodiments where the insulator is epoxy-foam or pol-

yurethane-foam, also adds significant structural strength to the heat modules 5.

The stepping plate 20 comprises for example aluminium and has a wall thickness In an

Interwall between 0,5 and 3 mm. Preferably, the stepping plate 20 has been processed by
a rolling rib. By preparing the stepping plate 20 by means of such a rolling rib, it becomes
possible to provide the stepping plate 20 with a very low thickness, considerably reducing

the weight of the heat module 5.

The at least one heat element 10 Is preferably attached to the stepping plate 20 by means
of one of an adhesive tape, such as aluminium tape, a glue connection, such as heat
transferring glue, and a bolt connection. Alternatively, the heat modules 5 comprises at
least one further connection member 42 for connecting the at least one heat element 10 to
the stepping plate 20. The at least one further connection member 42 is attached to the

stepping plate 20 or coextruded with the stepping plate 20. See fig. 3e.

The base plate 22 mainly comprises a rigid structural material, such as a metal plate or

extruded epoxy.
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The at least one heat element 10 preferably comprises an electric self-regulating heating
cable. The electric self-regulating heating cable enables the temperature to be regulated
to a predetermined temperature or a predetermined temperature interval. Alternatively, the
at least one heat element 10 comprises an electric heating cable, a heat mat or a heating

paint.

According to an embodiment, the heat module 5 comprises connection means 44, such as
a bolt connection or a magnet connection, for connecting the heat module 5 to the flooring
3. Alternatively, the heat module 5 comprises one or more legs 50 for holding the heat

module 5 elevated from the flooring 3.

In fig. 3a-e are different embodiments of the heat module 5 or arrangements of the heat
module 5 disclosed. In fig. 3a is the heat module 5 configured for mounting on top of a
flooring 3 or a deck by connection means 44, such as by magnets, bolts or brackets. In
fig. 3b the heat module 5 is configured to be arranged elevated from the flooring 3 by
means of two legs 50. In fig. 3¢ is the heat module 5 configured to be arranged connected
to side bearing beams 55, thereby forming self-bearing steps of a staircase. In fig. 3d is
the heat module 5 configured to be mounted on top of a step 60 of a staircase. In fig. 3e Is

an embodiment of the stepping plate 20 and the further connection member 42 disclosed.

Fig. 4 discloses a flow diagram of one embodiment of a method for producing a heat
module 5 according to the invention. In a step 110, the method comprises arranging a
stepping plate 20 having a first side S1 and a second side S2, and a base plate 22 next to
each other and spaced apart forming a spacing. In a step 120, the method comprises at-
taching the at least one heat element 10 along the first side S1 of the stepping plate 20 in
the spacing. Thereby, the emitted heat from the at least one heat element 10 is configured
to be conducted directly to the stepping plate 20. In a step 130, the method comprises
filling the spacing with a flowable water impermeable insulator 40, such as such as one of

epoxy-foam and polyurethane-foam.

The method preferably also comprises
- connecting the at least one heat element 10 to a power source 15 for heating the insula-

tor 40 so that the insulator 40 1s curing.

In a further alternative step, the method comprises:

- providing an anti-slip layer on the second side S2 of the stepping plate 20.

It should be noted that the above-mentioned embodiments illustrate rather than limit the
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iInvention, and that those skilled in the art will be able to design many alternative embodi-
ments without departing from the scope of the appended claims. In the claims, any refer-
ence signs placed between parentheses shall not be construed as limiting the claim. Use
of the verb "comprise"” and its conjugations does not exclude the presence of elements or
steps other than those stated in a claim. The article "a" or "an" preceding an element does
not exclude the presence of a plurality of such elements. The mere fact that certain
measures are recited in mutually different dependent claims does not indicate that a com-

bination of these measures cannot be used to advantage.



WO 2021/09139%4 PCT/NO2020/050268

Claims

1. A heat module (5) for a flooring (3), the heat module (5) comprises
- a stepping plate (20) having a first side (S1) and a second side (S2), wherein the
second side (S2) of the stepping plate (20) is configured to be stepped on by a
5 person,

- at least one heat element (10) arranged along the first side (S1) of the stepping
plate (20), wherein the at least one heat element (10) Is configured to emit heat,
and
- a water impermeable insulator (40) at the first side (S1) of the stepping plate (20)

10 arranged so that the at least one heat element (10) is isolated from the surround-
INng environment,
characterised 1 n thatthe atleast one heat element (10) Is at-
tached to the first side (S1) of the stepping plate (20) so that the emitted heat is di-
rectly conducted to the stepping plate (20).

15 2. The heat module (5) according to claim 1, wherein the heat module (5) comprises
a base plate (22) spaced apart from the stepping plate (20) forming a spacing,
wherein the at |least one heat element (10) and the insulator (40) are confined In

said spacing.

3. The heat module (5) according to any of claims 1 and 2, wherein the heat module
20 (5) comprises a connection member (30) configured to hold the stepping plate
(20) and the base plate (22) and isolate the spacing from the surrounding envi-

ronment.

4 The heat module (5) according to any of the previous claims, wherein the step-

ping plate (20) mainly comprises aluminium.

25 5. The heat module (5) according to any of the previous claims, wherein the step-

ping plate (20) has a wall thickness in an interwall between 0,5 and 3 mm.

0. The heat module (5) according to any of the previous claims, wherein the step-

ping plate (20) has been processed by a rolling rib.

/. The heat module (5) according to any of the previous claims, wherein the base
30 plate (22) mainly comprises a rigid structural material, such as a metal plate or

extruded epoxy.
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10.

11.

12.

13.

14.

15.

16.

17.

10

The heat module (5) according to any of the previous claims, wherein the at least
one heat element (10) 1s attached to the stepping plate (20) by means of one of
an adhesive tape, such as aluminium tape, a glue connection, such as heat

transferring glue, and a bolt connection.

The heat module (5) according to any of the previous claims, wherein the heat
module (5) comprises at least one further connection member (42) for connecting
the at least one heat element (10) to the stepping plate (20), wherein the at least
one further connection member (42) is attached to the stepping plate (20) or co-

extruded with the stepping plate (20).

The heat module (5) according to any of the previous claims, wherein the at least
one heat element (10) comprises electric conductive material configured to be

provided with an electric current.

The heat module (5) according to any of the previous claims, wherein the at least

one heat element (10) comprises an electric self-regulating heating cable.

The heat module (5) according to any of the previous claims, wherein the at least
one heat element (10) comprises an electric heating cable, a heat mat or a heat-

INg paint.

The heat module (5) according to any of the previous claims, wherein the heat
module (5) comprises connection means (44), such as a bolt connection or a

magnet connection, for connecting the heat module (5) to the flooring (3).

The heat module (5) according to any of the previous claims, wherein the heat
module (5) comprises one or more legs (50) for holding the heat module (5) ele-

vated from the flooring (3).

The heat module (5) according to any of the previous claims, wherein said insula-
tor (40) mainly comprises a polymeric foam, such as one of epoxy-foam and pol-

yurethane-foam.

The heat module (5) according to any of the previous claims, wherein the insula-

tor (40) is filling said spacing to more than 99.5 %.

The heat module (5) according to any of the previous claims, wherein the step-

ping plate (20) comprises an anti-slip layer at the second side (S2).
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18. A heat module device comprising a heat module (5) according to any of claim 1-
17 and a power source (15) configured to provide electric power to the at least

one heat element (10).

19. A heat module arrangement (1) comprising a heat module device according to
5 claim 18 and two or more heat modules (5) having the respective at least one

heat element (10) connected to each other.

20. A method for producing a heat module (5), wherein the method comprises the
steps of:
- arranging a stepping plate (20) having a first side (S1) and a second side (S2),
10 and a base plate (22) next to each other and spaced apart forming a spacing,
- attaching at least one heat element (10) along the first side (S1) of the stepping
plate (20) in the spacing, and

- filling the spacing with a flowable water impermeable insulator (40).

21. The method according to claim 20, wherein the method comprises:
15 - connecting the at least one heat element (10) to a power source for heating the

iInsulator (40) so that the insulator (40) is curing.

22. The method according to any of claims 20 and 21, wherein the method compris-

esS.

- providing an anti-slip layer on the second side (S2) of the stepping plate (20).
20 23. Use of a heat module (5) according to any of claims 1-17.
24. Use of a heat device according to claim 18.

25. Use of a heat module arrangement according to claim 19.
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