
A HEATING MODULE AND METHOD OF MANUFACTURING THEREOF 

TECHNICAL FIELD 

[0001] The present disclosure relates generally to a heating arrangement; and more 

specifically, to a heating module for heating a floor area and a method for manufacturing 

such heating module. 

BACKGROUND 

[0002] In cold regions, various kinds of heating arrangements are used. For example, a 

heating arrangement is used for heating a floor area, such as a floor or stairs of buildings 

and transportation means, which are exposed to very cold and icy weather conditions. 

Generally, such heating arrangement includes heating cables arranged in the form of 

loops and encapsulated with protective layers for being placed under floor area. In use, 

the heating arrangement is electrically coupled to an electrical power source for allowing 

electricity to pass though the heating cables for warming the floor area. 

[0003] Typically, for implementing such heating arrangement, heating cables are 

embedded in a floor area. For example, in case of buildings, the heating cables are 

embedded in a material (for example concrete) below final finished floor. Thereafter, the 

heating cables (embedded in the concrete) are covered with a protective layer to form 

the final finished floor. Therefore, installing such heating arrangement is a complex and 

costly procedure. Also, maintenance (or repairing) of such heating arrangement is 

equally complex and costly procedure. For example, to replace a damaged (or broken) 

heating cable, the floor area needs to be broken and made again. Similarly, if such 

heating arrangements are used with other floor areas, such as in decks of ships, docks 

or train platforms, the process of installing and maintaining such heating arrangements 

remain same. 

[0004] Document GB 1085535 discloses a vehicle floor comprising a profiled sheet in 

which electric heating elements are embedded in cement, an aluminium sheet and 

plastics covering together with an aluminium sheet, glass wool layer and a further sheet. 

The profiled sheet with the embedded heating elements forms the supporting floor of the 

vehicle. Document GB 2061079 presents a heating apparatus for heating roadways, 
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sports grounds or the like comprising a heating element in the form of electrically 

conducting wires enclosed between two cover sheets of a water-permeable, non-

degradable material. The material may be fibrous, comprising composite fibres of 

polypropylene and polyethylene, and the cover sheets may be adhesively bonded to 

each other or flame- bonded to opposed faces of a matrix shoot. Such matrix sheet is of 

a water-permeable and deformable material such as polyurethane foam. Document WO 

85/01632 presents a heating pad, particularly for vehicle seats, having an electrically 

insulated heating wire laid in loops between a first covering layer and an intermediate 

layer united therewith, the opposite side of the intermediate layer being joined to a 

second covering layer. The intermediate layer has a thickness which is at least twice as 

great as the diameter of the wire and is of a soft and elastic material, suitably foamed 

plastics, such as to enable the wire to be impressed in said layer with the aid of the first 

covering layer, while retaining a smooth surface on the first layer. The heating wire has 

a hard insulation, and can be elastically moved to one side by a sharp object which 

penetrates into the heating pad. The pad can be used to advantage in vehicle seats, 

where it can be sewn directly onto the inside of the seat covering. In a method of 

producing such a heating pad, a lower part included in the pad is placed on support 

means equipped with pins, after which the heating wire is laid out in a pattern determined 

by the pins. A covering layer is then applied. Document US 2009/026192 presents 

electric radiant heating element positioning mats. Such a mat includes a base and a 

plurality of studs that together may position an electric radiant heating element within a 

floor or wall, and may protect the electric radiant heating element as the floor or wall are 

constructed. The base extends in at least two directions that define a plane. Two or more 

of the plurality of studs has a cylindrical body that includes a surface that extends from 

a respective portion of the base in a third direction that does not lie within the plane and 

that is at an angle relative to the respective base portion. Document JP S59225229 

discloses manufacturing of a floor heating panel, in which a pipe fitting groove is formed 

in advance in the upper surface of a heat insulating base material of foaming styrol and 

is enlarged in its width and depth in respect to the diameter of pipe. A heat exchanger 

pipe is fitted to the groove, both upper and lower surfaces of the heat insulating base 

material are provided with a metallic heat radiating plate and a back plate overlapped 

thereon, and an entire assembly is heated and pressurized by a hot press machine. 

Under this condition of thermal pressurizing operation, the surface of the heat insulating 

base material is melted by the heat transmitted to the heat insulating base material 

through the metallic heat radiating plate and the back plate, and both the upper and lower 
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plates are integrally assembled with the heat insulating base material under melted 

condition. A secondary foaming is continued toward the clearance portions at both sides 

in particular in the pipe fitting groove, and the pipe is kept buried in the heat insulating 

base material and fully fixed. 

 

[0005] Therefore, in light of the foregoing discussion, there exists a need to overcome 

the aforementioned drawbacks of the conventional heating arrangement. 

 

SUMMARY 

 

[0006] The present disclosure seeks to provide a method for manufacturing a heating 

module. 

 

[0007] The present disclosure further seeks to provide a heating module for heating a 

floor area. 

 

[0008] The present disclosure further seeks to provide a heating arrangement for 

heating a floor area. 

 

[0009] In one aspect, an embodiment of the present disclosure provides a method for 

manufacturing a heating module, the method comprising: 

- arranging a first conductive layer on a first surface of an intermediate 

insulating layer; 

- making a channel on a second surface of the intermediate insulating layer; 

- arranging a heating cable in the channel; 

- filling the channel with a conductive filling material to cover the heating 

cable arranged in the channel; and 

- attaching a second conductive layer to the second surface of the 

intermediate insulating layer with a conductive adhesive coating. 

 

[0010] In another aspect, an embodiment of the present disclosure provides a heating 

module for heating a floor area, the heating module comprising: 

- a first conductive layer; 

- a second conductive layer positioned opposite to the first conductive layer; 
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- an intermediate insulating layer positioned between the first and the 

second conductive layers, the intermediate insulating layer comprising 

- a channel on a surface of the intermediate insulating layer, positioned 

adjacent to the second conductive layer, 

- a heating cable received in the channel, and 

- a conductive filling material filling the channel and covering the 

heating cable; and 

- a conductive adhesive coating between the second conductive layer and the 

surface of the intermediate insulating layer. 

 

[0011] In yet another aspect, an embodiment of the present disclosure provides a 

heating arrangement for heating a floor area, the heating arrangement comprising: 

- a plurality of heating modules, each of the plurality of heating module 

comprising 

- a first conductive layer, 

- a second conductive layer positioned opposite to the first 

conductive layer, 

- an intermediate insulating layer positioned between the first and 

the second conductive layers, the intermediate insulating layer 

comprising 

- a channel on a surface of the intermediate insulating layer, 

positioned adjacent to the second conductive layer, 

- a heating cable received in the channel, and 

- a conductive filling material filling the channel and covering 

the heating cable, and 

- a conductive adhesive coating between the second conductive 

layer and the surface of the intermediate insulating layer; and 

- an electrical cable electrically coupled to at least one of the heating 

modules for providing electrical power from a power source to the heating 

modules, wherein sealing layers of the heating modules are adapted to 

be rested on the floor area. 

 

[0012] Embodiments of the present disclosure substantially eliminate or at least partially 

address the aforementioned problems in the prior art, and enables easy installation and 

repair of a heating arrangement. 
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[0013] Additional aspects, advantages, features and objects of the present disclosure 

would be made apparent from the drawings and the detailed description of the illustrative 

embodiments construed in conjunction with the appended claims that follow. 

[0014] It will be appreciated that features of the present disclosure are susceptible to 

being combined in various combinations without departing from the scope of the present 

disclosure as defined by the appended claims. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

 

[0015] The summary above, as well as the following detailed description of illustrative 

embodiments, is better understood when read in conjunction with the appended 

drawings. For the purpose of illustrating the present disclosure, exemplary constructions 

of the disclosure are shown in the drawings. However, the present disclosure is not 

limited to specific methods and instrumentalities disclosed herein. Moreover, those in the 

art will understand that the drawings are not to scale. Wherever possible, like elements 

have been indicated by identical numbers. 

 

[0016] Embodiments of the present disclosure will now be described, by way of example 

only, with reference to the following diagrams wherein: 

FIG. 1 is a schematic illustration of an environment in which a heating arrangement of 

the present disclosure may be practiced, in accordance with an 

embodiment of the present disclosure; 

FIGS. 2 and 3 are perspective views of a heating module of the heating arrangement of 

FIG. 1, in accordance with an embodiment of the present disclosure; 

FIG. 4 is a top view of the heating module, in accordance with an embodiment of the 

present disclosure; 

FIGS. 5 and 6 are sectional views of the heating module along axes A-A and B-B of FIG. 

4, in accordance with an embodiment of the present disclosure; 

FIG. 7 and 8 are illustration of various steps involved in manufacturing the heating 

module, in accordance with an embodiment of the present disclosure; and 

FIG. 9 is an illustration of steps of a method for manufacturing a heating module, in 

accordance with an embodiment of the present disclosure. 
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[0017] In the accompanying drawings, an underlined number is employed to represent 

an item over which the underlined number is positioned or an item to which the 

underlined number is adjacent. A non-underlined number relates to an item identified by 

a line linking the non-underlined number to the item. When a number is non-underlined 

and accompanied by an associated arrow, the non-underlined number is used to identify 

a general item at which the arrow is pointing. 

 

DETAILED DESCRIPTION OF EMBODIMENTS 

 

[0018] The following detailed description illustrates embodiments of the present 

disclosure and ways in which they can be implemented. Although some modes of 

carrying out the present disclosure have been disclosed, those skilled in the art would 

recognize that other embodiments for carrying out or practicing the present disclosure 

are also possible. 

 

[0019] In an aspect, an embodiment of the present disclosure provides a method for 

manufacturing a heating module, the method comprising: 

- arranging a first conductive layer on a first surface of an intermediate 

insulating layer; 

- making a channel on a second surface of the intermediate insulating layer; 

- arranging a heating cable in the channel; 

- filling the channel with a conductive filling material to cover the heating 

cable arranged in the channel; and 

- attaching a second conductive layer to the second surface of the 

intermediate insulating layer with a conductive adhesive coating. 

 

[0020] In another aspect, an embodiment of the present disclosure provides a heating 

module for heating a floor area, the heating module comprising: 

- a first conductive layer; 

- a second conductive layer positioned opposite to the first conductive layer; 

- an intermediate insulating layer positioned between the first and the 

second conductive layers, the intermediate insulating layer comprising 

- a channel on a surface of the intermediate insulating layer, 

positioned adjacent to the second conductive layer, 

- a heating cable received in the channel, and 
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- a conductive filling material filling the channel and covering the 

heating cable; and 

- a conductive adhesive coating between the second conductive layer and 

the surface of the intermediate insulating layer. 

 

[0021] In yet another aspect, an embodiment of the present disclosure provides a 

heating arrangement for heating a floor area, the heating arrangement comprising: 

- a plurality of heating modules, each of the plurality of heating module 

comprising 

- a first conductive layer, 

- a second conductive layer positioned opposite to the first 

conductive layer, 

- an intermediate insulating layer positioned between the first and 

the second conductive layers, the intermediate insulating layer 

comprising 

- a channel on a surface of the intermediate insulating layer, 

positioned adjacent to the second conductive layer, 

- a heating cable received in the channel, and 

- a conductive filling material filling the channel and covering 

the heating cable, and 

- a conductive adhesive coating between the second conductive 

layer and the surface of the intermediate insulating layer; and 

- an electrical cable electrically coupled to at least one of the heating 

modules for providing electrical power from a power source to the heating 

modules, wherein sealing layers of the heating modules are adapted to 

be rested on the floor area. 

 

[0022] According to an embodiment, the heating arrangement of the present disclosure 

may be used in cold regions, for example, on floor areas of buildings and transportation 

means that are exposed to very cold and icy weather conditions. Specifically, the heating 

arrangement is adapted to heat the floor area in order to keep the floor area relatively 

dry (without ice) and non-slippery. Also, the heating arrangement may enable in keeping 

any closed area warm or provide warmth to people using such floor area. 
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[0023] In one embodiment, the term “floor area” used herein relates to any walkable (or 

accessible) area of a building, such as a floor, a corridor or steps of the building. 

Alternatively, the floor area may include any area outside a building, such as a small 

passage that connects adjacent buildings or a building to a main road. Moreover, the 

floor area may be associated with a floor, a corridor or the steps of the transportation 

mean, such a ship, a train or a truck. For example, the floor area can be steps or floor of 

a heavy duty truck, a deck of the ship, a dock, a train platform and the like. 

 

[0024] According to another embodiment, the heating arrangement of the present 

disclosure may be used by mounting them on walls or a ceiling of the buildings or the 

transportation means. 

 

[0025] The heating arrangement comprises a plurality of heating modules. Specifically, 

the heating arrangement includes a sufficient number of heating modules that can 

suitably cover the floor area (explained herein above). 

 

[0026] In one embodiment, the heating module may be configured to have a rectangular 

shape. Alternatively, the heating module may be configured to have a circular, oval or 

any polygonal shape. Therefore, the heating arrangement may include heating modules 

having similar shape or different shapes. 

 

[0027] The plurality of heating modules may be electrically coupled to each other. 

According to another embodiment, each heating module is directly coupled to a power 

source. For example, the plurality of heating modules may be coupled to each other 

using small electrical cables. Further, the plurality of heating modules can be electrically 

coupled to each other such that the heating modules may be placed adjacent to each 

other for covering the floor area. For example, a cascade of heating modules may be 

formed to cover the floor area. 

 

[0028] Further, an electrical cable is electrically coupled to at least one of the heating 

modules for providing electrical power from a power source to the heating modules. In 

an example, the electrical cable may be an elongated electrical cable having an electrical 

plug arranged at one end, and other end being electrically coupled to the at least one of 

the heating modules. The electrcical coupling may also be carried out by directly coupling 

the elecrical wire to a power socket or to In another embodiment, each heating module 
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is electically coupled to an electrical cable, or a part of the heating modules are 

electrically coupled to an electrical cable and another part of the heating modules are 

electrically coupled to each other. In an example, the power source may be residential 

electrical supply (such as 12, 24, 220 or 240 volts). Alternatively, the power source may 

be electrical supply provided by engines of the transportation mean which may run on 

petrol, diesel, steam and the like. 

 

[0029] In one embodiment, the heating module, which is coupled to the electrical cable, 

comprises a seal element for providing sealed connection between the heating module 

and the electrical cable. In an example, the seal element may be a bolt or a bushing, 

arranged on the heating module. The seal element provides a through opening, which 

can receive an end of the electrical cable therethrough for being electrically and sealingly 

(or water-tightly) coupled with a heating cable of the heating module, which is explained 

further in greater detail. 

 

[0030] Each of the heating modules of the heating arrangement comprises a first 

conductive layer. In an example, the first conductive layer may be configured to have a 

hollow rectangular frustum like structure with nominal wall height. Alternatively, the first 

conductive layer may be configured to have a hollow rectangular (or circular or oval or 

polygonal) box like structure having nominal wall height. In an embodiment, the first 

conductive layer may be made using a suitable manufacturing process, such as casting, 

moulding, forming and machining. Further, the first conductive layer may be made of a 

material selected from the group consisting of fibre reinforced plastic, aluminium, steel, 

stainless steel and combinations thereof. 

 

[0031] The heating module also comprises a second conductive layer. In an example, 

the second conductive layer may be configured to have a hollow rectangular box like 

structure with nominal wall height (such as a rectangular tray). Alternatively, the second 

conductive layer may be configured to have a hollow frustum (or circular or oval or 

polygonal) box like structure having nominal wall height. In an embodiment, the second 

conductive layer may be made using a suitable manufacturing process, such as casting, 

moulding, forming and machining. Further, the second conductive layer may be made of 

a material selected from the group consisting of aluminium, steel, stainless steel and 

combinations thereof. 
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[0032] Further, the second conductive layer is positioned opposite to the first conductive 

layer. In an example, the first conductive layer may be smaller in size as compared to a 

size of the second conductive layer, therefore when walls of the first conductive layer 

rest on a base of the second conductive layer, a cavity is formed therebetween. 

 

[0033] The heating module further comprises an intermediate insulating layer positioned 

between the first and the second conductive layers. Specifically, the intermediate 

insulating layer is configured to be received in the cavity between the first and the second 

conductive layers. For example, the intermediate insulating layer may be configured to 

have a shape of rectangular frustum like structure, conforming to the shape of the hollow 

rectangular frustum like structure of the first conductive layer. This allows the 

intermediate insulating layer to be suitably received in the cavity between the first and 

the second conductive layers. 

 

[0034] According to an embodiment, the intermediate insulating layer may be made of 

a material selected from the group consisting of polyurethane, polystyrene, polyvinyl 

chloride and combinations thereof. 

 

[0035] The intermediate insulating layer comprises a channel on a surface of the 

intermediate insulating layer, positioned adjacent to the second conductive layer. 

Specifically, the channel is made on a second surface, of the intermediate insulating 

layer, positioned adjacent to the second conductive layer; and a first surface of the 

intermediate insulating layer is arranged on the first conductive layer. 

 

[0036] In an embodiment, the channel may be made on the intermediate insulating layer 

by a computer numerical control (CNC) machining. Otherwise, the channel may be made 

manually using machining process such as milling and the like. Additionally, the 

intermediate insulating layer may be moulded in a manner such that the channel is 

formed on the second surface of the intermediate insulating layer. 

 

[0037] In an embodiment, the channel may be a continuous loop (for example in a 

rounded and zigzag manner) configured to cover a maximum area of the second surface 

of the intermediate insulating layer. Further, the channel may be configured to have a 

triangular shape. Otherwise, the channel may be configured to have a semicircular or a 

square shape. 
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[0038] The intermediate insulating layer also comprises a heating cable received in the 

channel. Specifically, the heating cable may include a length such that the heating cable 

may be accommodated along an entire length of the channel forming a continuous loop. 

The heating cable comprises a connector element arranged at a first end of the heating 

cable. The connector element is adapted to be connected to the electrical cable for 

receiving electrical power therethrough. As mentioned above, the seal element provides 

a sealed connection between the heating module and the electrical cable, particularly 

the seal element provides a sealed connection between the electrical connector of the 

heating cable and the end of the electrical cable. The electrical cable also includes a 

termination point at a second end thereof. The termination point may serve as a 

termination point for the heating cable or as a junction point for another heating module. 

 

[0039] The intermediate insulating layer also comprises a conductive filling material 

filling the channel and covering the heating cable. Specifically, the conductive filling 

material is usedin a sufficient quantity such that the channel is filled to a level of the 

second surface and covers the heating cable received in the channel. In an embodiment, 

the conductive filling material provides mechanical strength and conducts heat. In one 

embodiment, the conductive filling material is concrete. Alternatively, the conductive 

filling material may be a composition of two materials mixed together, for example, 

metals particles or other material having good thermal conductivity glued together. 

 

[0040] The heating module further comprises a conductive adhesive coating between 

the second conductive layer and the surface of the intermediate insulating layer. The 

conductive adhesive coating is adapted to attach (or couple) the second surface of the 

intermediate insulating layer with the second conductive layer. In one embodiment, the 

conductive adhesive coating may be made of a material selected from the group 

consisting of polyurethane adhesive, synthetic resin, vinyl polymers, polyester, vinyl 

ester and combinations thereof. 

 

[0041] According to an embodiment, the heating module further comprises a sealing 

layer arranged on a surface of the first conductive layer opposite to the intermediate 

insulating layer. Specifically, a sealing material is applied on the surface and edges of 

the first conductive layer for coupling the first and second conductive layers with the 

intermediate insulating layer therebetween. In an embodiment, the sealing layer may be 
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configured to be thicker along the edges as compared to the surface of the first 

conductive layer. In such instance, the second conductive layer remains open, i.e. not 

covered by the sealing layer. 

 

[0042] According to another embodiment, the heating module further comprises a 

sealing layer covering edges of the first conductive layer, the intermediate insulating 

layer and the second conductive layer. Specifically, when the intermediate insulating 

layer is attached with the second conductive layer with the conductive adhesive coating, 

the assembly of the second conductive layer, the intermediate insulating layer and the 

first conductive layer may be sealed using a sealing material. For example, the assembly 

of the first and second conductive layers (with the intermediate insulating layer 

therebetween) may be dipped in (or coated with) the sealing material to form the sealing 

layer around entire heating module. This makes the heating module a complete sealed 

unit, except an opening provided by the seal element for enabling electrical connection 

between the heating cable and the electrical cable. 

 

[0043] In one embodiment, the sealing material may be made of a material selected 

from the group consisting of polyurethane adhesive, synthetic resin, vinyl polymers, 

polyester, vinyl ester and combinations thereof. 

 

[0044] In use, the sealing layers of the heating modules (of the heating arrangement) 

are adapted to be rested on the floor area. This allows the second conductive layers to 

face upward and act as walkable surface. 

 

[0045] In an embodiment, the second conductive layer of the heating module is 

configured in a manner such that the walls of the second conductive layer stay away 

from a surface of the floor area, when the heating module is rested on the floor area. For 

example, the second conductive layer of the heating module may be configured to have 

a distance of about 2 mm-10 mm from the surface of the floor area. This allows the 

second conductive layer of the heating module to stay away from a metallic deck of the 

ship for avoiding any electrical pairing therebetween and corrosion thereof. 

 

[0046] Further, the electrical cable may be electrically coupled to the power source for 

providing electrical energy to the heating cable, which in turn converts the electrical 

energy into heat energy. Accordingly, the second conductive layers (facing upward) 
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dissipate heat from at least top thereof. Additionally, the second conductive layers may 

dissipate heat from sides (for example walls) thereof. Moreover, the sealing layers, 

resting on the floor area, may also dissipate heat therefrom. This allows the heating 

arrangement of the present disclosure to heat the floor area in order to keep the floor 

area relatively dry and non-slippery, or to keep any closed area warm or to provide 

warmth to people using such floor area. 

 

[0047] In another aspect, the heating module of the present disclosure may be 

manufactured using a method having following steps. For example, the method for 

manufacturing the heating module may begin with modifying an insulating material to 

form the intermediate insulating layer. For example, the insulating material (such as foam, 

cellulose, fibres and the like) may be provided a shape, such as a rectangular frustum 

like structure having a first surface and a second surface opposite to the first surface, 

with the help of tools such as cutter or saw. Thereafter, the intermediate insulating layer 

may be placed on surface, such as table or desk, with the first surface therefore facing 

upward. 

 

[0048] Further, the first conductive layer may be applied (or placed) on the first surface 

of the intermediate insulating layer, and thereafter vacuum laminated. Alternatively, 

manual lamination or another lamination technique may be applied for arranging the first 

conductive layer on the first surface of the intermediate insulating layer. Thereafter, the 

assembly of the first conductive layer and intermediate insulating layer may be turned 

around, such that the second surface of the intermediate insulating layer face upward. 

 

[0049] Further, the channel may be made into the second surface of the intermediate 

insulating layer. For example, the channel may be made using CNC machining or manual 

machining, such as milling and the like. Thereafter, the heating cable may be placed in 

the channel for being accommodated therein. Furthermore, the conductive filling material 

may be poured into the channel to encapsulate the heating cable and to fill the channel. 

 

[0050] The second surface of the intermediate insulating layer is attached with the 

second conductive layer using a conductive adhesive coating. Specifically, the first 

conductive layer along with intermediate insulating layer is turned around and placed on 

the second conductive layer with the conductive adhesive coating between the second 
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surface of the intermediate insulating layer and the second conductive layer. This 

attaches the intermediate insulating layer and the second conductive layer. 

 

[0051] Thereafter, the sealing layer made of the sealing material is arranged on the 

surface of the first conductive layer opposite to the intermediate insulating layer. 

Specifically, the sealing material is applied on the surface and edges of the first 

conductive layer for coupling the first and second conductive layers with the intermediate 

insulating layer therebetween. Alternatively, the sealing layer may be configured to cover 

edges of the first conductive layer, the intermediate insulating layer and the second 

conductive layer. Specifically, the assembly of the first and second conductive layers, 

with the intermediate insulating layer therebetween, may be dipped into the sealing 

material and allowed to harden to form the sealing layer around the entire heating module. 

 

[0052] The method may further comprise sealing edges of the layers together with a 

sealing material, to form a sealing layer covering edges of the first conductive layer, the 

intermediate insulating layer and the second conductive layer. If any further layers are 

used, these would then also be covered by the sealing layer. The method may yet further 

comprise arranging a sealing layer made of a sealing material on a surface of the first 

conductive layer opposite to the intermediate insulating layer. This step forms a sealing 

layer arranged on the surface of the first conductive layer that is opposite to the 

intermediate insulating layer. 

 

[0053] The present disclosure provides a heating module, a heating arrangement having 

a plurality such heating modules and a method of manufacturing such heating module. 

The heating arrangement may be used for keeping a floor area relatively dry and non-

slippery. Also, the heating arrangement may enable in keeping any closed area warm or 

provide warmth to people using such floor area. Further, the heating arrangement of the 

present disclosure is modular in nature and thus provides uniform heating along the floor 

area. Furthermore, the heating arrangement is easy to install and repair in case of any 

damage. Moreover, during repairing it is easier to find a faulty area of the heating 

arrangement because of its modular nature. Additionally, the heating modules of the 

present disclosure are easy to manufacture and may be suitability used in severe (or 

rough) conditions. 
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DETAILED DESCRIPTION OF THE DRAWINGS 

 

[0054] Referring to FIG. 1, illustrated is a schematic illustration of an environment in 

which a heating arrangement 100 of the present disclosure may be practiced, in 

accordance with an embodiment of the present disclosure. As shown, the heating 

arrangement 100 is arranged on a floor area, such as a deck 102 of a ship. The heating 

arrangement 100 accordingly enables in heating the deck 102. The heating arrangement 

100 comprises a plurality of heating modules, such as heating modules 110, 112 and 

114, electrically coupled to each other. Further, the heating modules 110, 112, 114 are 

arranged in a manner (for example in a series to form a cascade) such that a required 

floor area, such as a walkable area of the deck 102, is covered. Alternatively, the heating 

arrangement 100 may include large number of heating modules to cover the entire deck 

102. 

 

[0055] The heating arrangement 100 further comprises an electrical cable 120 

electrically coupled to at least one of the heating modules for providing electrical power 

from a power source to the heating modules 110, 112, 114. As shown, the electrical 

cable 120 is electrically coupled to the heating module 112 at one end, and at another 

end includes a plug 122 inserted in a socket of a switch board 124 for receiving electrical 

power for heating the heating modules 110, 112, 114. The electrical power supply is 

provided by engines of the ship which may run on diesel, steam and the like. 

 

[0056] FIG. 1 is merely an example, which should not unduly limit the scope of the 

present disclosure. A person skilled in the art will recognize many variations, alternatives, 

and modifications of embodiments of the present disclosure. For example, the heating 

arrangement 100 can be used in conjunction with residential and commercial buildings 

for heating a floor and stairs thereof. 

 

[0057] Referring now to FIGS. 2-3, illustrated are perspective views of a heating module 

200 (such as the heating module 112 of the heating arrangement 100 of FIG. 1), in 

accordance with an embodiment of the present disclosure. For example, FIG. 2 

illustrates a top perspective view of the heating module 200 and FIG. 3 illustrates a 

bottom perspective view of the heating module 200. As shown in FIG. 2, the heating 

module 200 comprises a surface 202. The surface 202 is formed to have good frictional 

grip for providing non-slippery surface, for example, for walking thereon. Further, the 
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heating module 202 further comprises an electrical cable 204 coupled to the heating 

module 200 at one end and at another end includes a plug 206. 

 

[0058] As shown in FIG. 3, the heating module 200 further comprises a seal element 

302 for providing sealed connection between a heating cable (not shown) arranged 

inside the heating module 200 and the electrical cable 204. Specifically, the seal element 

302 provides an opening through which an end of the electrical cable 204 is received 

and electrically coupled to a connector element of the heating cable, which will be 

explained in greater detail herein later. The seal element 302 accordingly provides a 

water proof coupling between the electrical cable 204 and the heating cable arranged 

inside the heating module 200. 

 

[0059] The heating module 200 also comprises cut-out sections, such as cut-out 

sections 310, 312, 314 and 316, made peripherally on the heating module 200. The cut-

out sections 310-316 are made to allow electrical cables to pass therethrough for 

allowing the heating module 200 to suitably rest on a flat floor area, such as the deck 

102 shown in FIG. 1. As shown, the cut-out section 310 allows the electrical cable 204 

to pass therethrough. Similarly, the other cut-out sections 312, 314, 314 may enable 

electrical cables, that electrically couple heating modules together to form a heating 

arrangement (such as the heating arrangement 100 of FIG. 1), to pass therethrough. 

This enables the heating module 200 (or the heating arrangement 100 of FIG. 1) to 

suitably rest on the flat floor area with proper balance. 

 

[0060] Referring now to FIG. 4, illustrated is a top view of the heating module 200, in 

accordance with an embodiment of the present disclosure. Specifically, FIG. 4 depicts 

the surface 202 and internal components beneath the surface 202 of the heating module 

200. As shown, the heating module 200 comprises a heating cable 402 installed in a 

channel 404. Specifically, the channel 404 is made in a loop type shape and the heating 

cable 402 is arranged therein to cover a maximum area of the heating module 200. As 

shown, the heating cable 402 comprises a connector element 406 at one end and a 

termination point 408 at other end. The connector element 406 is electrically connected 

to the electrical cable 204 for receiving electrical energy from the power source. 

 

[0061] Referring now FIGS. 5 and 6, illustrated are sectional views of the heating module 

200 of FIG. 4 along axes A-A and B-B, respectively, in accordance with an embodiment 
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of the present disclosure. As shown in FIG. 5, the heating module 200 comprises a first 

conductive layer 502 and a second conductive layer 504 positioned opposite to the first 

conductive layer 502. The heating module 200 also comprises an intermediate insulating 

layer 506 positioned between the first and the second conductive layers 502 and 504. 

Specifically, the first conductive layer 502 is arranged on a first surface 510 of the 

intermediate insulating layer 506, and the second conductive layer 504 is arranged on a 

second surface 512 of the intermediate insulating layer 506. Further, the intermediate 

insulating layer 506 comprises the channel 404 (also shown in FIG. 4) on the second 

surface 512 of the intermediate insulating layer 506 positioned adjacent to the second 

conductive layer 504. The channel 404 receives the heating cable 402 (also shown in 

FIG. 4) therein. The intermediate insulating layer 506 also comprises a conductive filling 

material 520 filling the channel 404 and covering the heating cable 402. 

 

[0062] The heating module 200 also comprises a sealing layer 530 arranged on a 

surface 522 of the first conductive layer 502 opposite to the intermediate insulating layer 

506. The sealing layer 530 is adapted to cover the surface 522 and edges of the first 

conductive layer 502 to attach the first conductive layer 502 with the second conductive 

layer 504. As shown, the sealing layer 530 is configured to be thicker along the edges 

as compared to the surface 522 of the first conductive layer 502. As shown, the sealing 

layer 530 includes thicker portions 532 that cover the edges of the first conductive layer 

502. Alternatively, the heating module 200 may include a sealing layer (not shown) 

adapted to cover edges of the first conductive layer 502, the intermediate insulating layer 

506 and the second conductive layer 504 for sealing the entire heating module 200. The 

heating module 200 also comprises a conductive adhesive coating (shown in FIG. 6) 

between the second conductive layer 504 and the second surface 512 of the 

intermediate insulating layer 506. 

 

[0063] Referring now to FIG. 6, illustrated is the sectional view of the heating module 

200 along the axis B-B of FIG. 4. Specifically, FIG. 6 illustrates a portion of FIG. 5, i.e. 

an enlarged sectional view corresponding to the portion of FIG. 5. As shown, the heating 

module 200 comprises a conductive adhesive coating 602 between the second 

conductive layer 504 and the second surface 512 of the intermediate insulating layer 506. 

FIG. 6 also illustrates other components of the heating module 200, such as the heating 

cable 402, the channel 404 and the conductive filling material 520, of the intermediate 

insulating layer 506. Also, shown is the sealing layer 530 arranged on the surface 522 of 
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the first conductive layer 502 opposite to the intermediate insulating layer 506. Further, 

shown is the thicker portion 532 of the sealing layer 530 that covers edges, such as an 

edge 604 of the first conductive layer 502. 

 

[0064] Referring now to FIG. 7 and FIG. 8, illustrated are various steps involved in 

manufacturing a heating module, such as the heating module 200, in accordance with 

an embodiment of the present disclosure. Specifically, FIG. 7 illustrates steps S1 to S5 

and FIG. 8 illustrates steps S6 to S9 involved in manufacturing the heating module 200. 

 

[0065] At step S1, provided is a piece 702 of an insulating material (such as 

polyurethane foam). As shown, the piece 702 includes a rectangular (particularly cubical 

shape). 

 

[0066] At step S2, the piece 702 of the insulating material is modified to form the 

intermediate insulating layer 506. The intermediate insulating layer 506 comprises the 

first surface 510 and the second surface 512 opposite to the first surface 510. As shown, 

the intermediate insulating layer 506 is configured to have a rectangular frustum shape. 

 

[0067] At step S3, the modified piece 702 of the insulating material is arranged on a 

surface 704, such table, desk and the like, and the first conductive layer 502 is arranged 

on the first surface 510 of the intermediate insulating layer 506. For example, the first 

conductive layer 502 is placed on the first surface 510 of the intermediate insulating layer 

506, and thereafter vacuum laminated, for attaching the first conductive layer 502 and 

the intermediate insulating layer 506. 

 

[0068] At step S4, an assembly of the first conductive layer 502 and the intermediate 

insulating layer 506 is turned around such that the first conductive layer 502 is in contact 

with the surface 704. 

 

[0069] At step S5, the channel 404 is made into the second surface 512 of the 

intermediate insulating layer 506. As shown, the channel 404 is configured to have a 

triangular shape. Further, the channel 404 is made in a loop type shape such that the 

channel 404 covers a maximum area of the second surface 512 of the intermediate 

insulating layer 506. 
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[0070] At step S6, the heating cable 402 is arranged in the channel 404. 

 

[0071] At step S7, the channel 404 is filled with the conductive filling material 520 to 

cover the heating cable 402 arranged in the channel 404. Specifically, the conductive 

filling material 520 is poured into the channel 404 to encapsulate the heating cable 402 

and is poured in the channel 404 to a level of the second surface 512 of the intermediate 

insulating layer 506. 

 

[0072] At step S8, an assembly of the first conductive layer 502 and the intermediate 

insulating layer 506 (having the heating cable 402 encapsulated with the conductive 

filling material 520) is turned around and placed on the second conductive layer 504. 

Specifically, the second conductive layer 504 is attached to the second surface 512 of 

the intermediate insulating layer 506 with the conductive adhesive coating 602 (also 

shown in FIG. 6). 

 

[0073] At step S9, the sealing layer 530 is arranged on the first conductive layer 502 

opposite to the intermediate insulating layer 506. As shown, the sealing layer 530 covers 

the surface 522 (shown in FIG. 6) and edges (shown in FIG. 6) of the first conductive 

layer 502 to attach the first conductive layer 502 with the second conductive layer 504. 

Further, the sealing layer 530 is configured to be thicker along the edges as compared 

to over the surface 522 of the first conductive layer 502. For example, the sealing layer 

530 includes thicker portions 532 that cover the edges of the first conductive layer 502. 

 

[0074] Referring to FIG. 9, illustrated are steps of a method 900 for manufacturing a 

heating module, in accordance with an embodiment of the present disclosure. 

Specifically, the method 900 illustrates the steps of manufacturing a heating module, 

such as the heating module 200, explained in conjunction with the FIGS. 1-8. 

 

[0075] At step 902, a first conductive layer is arranged on a first surface of an 

intermediate insulating layer. At step 904, a channel is made on a second surface of the 

intermediate insulating layer. At step 906, a heating cable is arranged in the channel. At 

step 908, the channel is filled with a conductive filling material to cover the heating cable 

arranged in the channel. At step 910, a second conductive layer is attached to the second 

surface of the intermediate insulating layer with a conductive adhesive coating. The steps 

902 to 910 are only illustrative and other alternatives can also be provided where one or 
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more steps are added, one or more steps are removed, or one or more steps are 

provided in a different sequence without departing from the scope of the claims herein. 

For example, the method 900 further includes sealing edges of the layers together with 

a sealing material. Alternatively, the method 900 includes arranging a sealing layer made 

of the sealing material on a surface of the first conductive layer opposite to the 

intermediate insulating layer. 

 

[0076] Modifications to embodiments of the present disclosure described in the 

foregoing are possible without departing from the scope of the present disclosure as 

defined by the accompanying claims. Expressions such as “including”, “comprising”, 

“incorporating”, “have”, “is” used to describe and claim the present disclosure are 

intended to be construed in a non-exclusive manner, namely allowing for items, 

components or elements not explicitly described also to be present. Reference to the 

singular is also to be construed to relate to the plural. 
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CLAIMS 

 

1. A method for manufacturing a heating module (110, 112, 114), the method 

comprising: 

- arranging a first conductive layer (502) on a first surface of an intermediate 

insulating layer (506); 

- making a channel (404) on a second surface of the intermediate insulating 

layer; 

- arranging a heating cable (402) in the channel; 

- filling the channel with a conductive filling material (520) to cover the 

heating cable arranged in the channel; and 

- attaching a second conductive layer (504) to the second surface of the 

intermediate insulating layer with a conductive adhesive coating (602). 

 

2. A method according to claim 1, wherein the method further comprises sealing 

edges of the layers together with a sealing material. 

 

3. A method according to claim 1 or 2, wherein the method further comprises 

arranging a sealing layer made of a sealing material on a surface of the first conductive 

layer (502) opposite to the intermediate insulating layer (506). 

 

4. A method according to any of the preceding claims, wherein the first conductive 

layer (502) is made of a material selected from the group consisting of fiber reinforced 

plastic, aluminum, steel, stainless steel and combinations thereof. 

 

5. A method according to any of the preceding claims, wherein the second 

conductive layer (504) is made of a material selected from the group consisting of 

aluminium, steel, stainless steel and combinations thereof. 

 

6. A method according to any of the preceding claims, wherein the intermediate 

insulating layer (506) is made of a material selected from the group consisting of 

polyurethane, polystyrene, polyvinyl chloride and combinations thereof. 

 

7. A method according to any of the preceding claims, wherein the sealing material 

and the conductive adhesive coating (602) is made of a material selected from the group 
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consisting of polyurethane adhesive, synthetic resin, vinyl polymers, polyester, vinyl 

ester and combinations thereof. 

8. A method according to any of the preceding claims, wherein the conductive filling

material (520) is concrete. 

9. A heating module (110, 112, 114, 200) for heating a floor area (102), the heating

module comprising: 

- a first conductive layer (502);

- a second conductive layer (504) positioned opposite to the first conductive

layer; whereas the heating module further comprises

- an intermediate insulating layer (506) positioned between the first and the

second conductive layers, the intermediate insulating layer comprising

- a channel (404) on a surface of the intermediate insulating layer,

positioned adjacent to the second conductive layer,

- a heating cable (402) received in the channel, and

- a conductive filling material (520) filling the channel and covering

the heating cable;

- a conductive adhesive coating (602) between the second conductive layer

and the surface of the intermediate insulating layer; and

- a sealing layer (530) covering edges of the first conductive layer (502),

the intermediate insulating layer (506) and the second conductive layer

(504).

10. A heating module according to claim 9, further comprising a sealing layer

arranged on a surface of the first conductive layer (502) opposite to the intermediate 

insulating layer (506).  

11. A heating module according to any of the claims 9 to 10, further comprising a

seal element (302) for providing sealed connection between the heating cable (402) and 

an electrical cable (120, 204). 

12. A heating arrangement (100) for heating a floor area (102), the heating

arrangement comprising: 
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- a plurality of heating modules (110, 112, 114, 200) according to any of the 

claims 9 to 11; and 

- an electrical cable (120, 204) electrically coupled to at least one of the 

heating modules for providing electrical power from a power source to the 

heating modules, wherein sealing layers of the heating modules are 

adapted to be rested on the floor area. 
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