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ABSTRACT

A sheet-lilke, electrical resistance heating network which is integrated as a floor and wall panel
heating element directly on the surface of the plasterad structure, and consequently can be
used as an infrared heater. The heating network consists of individual heating filaments which
are laid in parallel, and insulating filarments that are laid at right angles thereto likewise in
parallel. The filaments thereby form a network, At the beginning and the end of the heating
network there is an electrode, consisting of a metal wire or metal strip of a low resistance,
respectively arranged In the transverse direction over the entire width of the network, and the
two electrodes lie parallel to one another and are electrically connected 1o the underlying
filaments. The filaments may have different resistance values. Heat is generated by the heating
network or individual portions of the heating panel,
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Areal, electrical resistance heating network

Areal, ele¢trical resistance heating network used preferably as

surface heating in the building industry.

There are a variety of solutions that already employ electric
areal conductors for heating purposes., Thus, document DE
69014841 T2 describes an electrical resistance-heating network
made of thin metal wires, This is a heating pane with at least
two rigid panes, particularly made of glass. & flexible
intermediate layer is located between the two panes. Between
each pane and the resilient intermediate layer, the electric
regigtance-heating network ig arrvanged. BElectrical supply strips
are arranged as well. The wire~heating network supporting the
intermediate layer permits a sliding of the intermediate layer

irn relation to the underlying rigid pane.

in DE 10 2010 011 102 Al a heating device for the interior of a
vehicle, which has a reticular fabric element is described. The
fabrie element contains an electrical heating conductor and is

configured as a planer radiator.

In document DE 198 16 816 Al a heatable electric surface-heating
element with a non~conductive base fabric, is described. This
base fabric is composed of current carrying contact conductors
and heat conductors, wherein the heating elements run undulating
or in meander shape between the contact conductors which are
spaced apart and have a greater length in relation to the
spacing of the contact conductors. The heating conductors touch
in several places across theilr length, with adjacent heating

conductors, thereby forming a heating network. The heating
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conductors are preferably made of carbon fibers or carbon-coated

fibaers.

The aim of the invention is to provide an areal, electrical
resistance~heating network, which, for example, is integrated as
a floor and wall heating surface element directly into the
surface of the plaster in the building industry, and can
therefor be used ag an infrared heating unit.

The inventive degign of the resistance heating network engure
its functionality, even in the event of partial destruction,
such as drill holes that are penetrating the resistance heating
network. Installing the resistance-heating network is possible
directly on the plaster surface or concrete surface and can
simultaneocusly be used as a structural surface. The structural
assemnbly of the resistance-heating network with its preferably
rectangular openings allows for an exchange between indoor air

and masonry.

In case of several electrodes which are resting parvallel on the
network, different heating surface sections are created, in
accordance with an example. This allows for the achievement of

different heating effects through different activations.

In accordance to an exanmple, filaments replace the transversely
located insulating threads at least partially and/or the
lengthwise«located filaments are replaced by insulating threads.
This results in a wide variety of various heating strengths.

Furthermore, the effectiveness of the heating network in general
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is not affected in case of damage of the heating network, for
example in the event of a hole that is penetrating the heating
network. This enables ideal processing in the bullding industry.
The electrical connection of the individual filaments result in
a current flow around the damaged areas. By omitting individual
filaments, which are replaced by insulating threads, more or
less wide strips without heating units are generated within the
heating network. via this action, different requirements can be

inplemented into the heating network.

Due to the arrangement of electrodes described in one example,

an advantageous control of heating power is achieved.

The arrangement of the electrodes can be repeated multiple times
on the heating network, according to an example. This makes it

possible to generate surfaces with different heating power.

According to one example, the electrodes can be made of polymer
fiber fabric bands and be woven into the edges of the heating
network. This eliminates the tine-consuming application and

connection of electrodes with the heating network,

By introducing filaments that vary in resistance, different
performances of the heating network can be produced, according

to anexample.

By concealing the heating networks, according to an example,
the heating power of the heating network can be increased. The
game is achieved during lamination; this however does not offer

the benefit of the many breakthroughs in the heating network.
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According to an example, an insulating laver may surround the
entire heating network. This protects all sensitive contact
points of the electrical conductors, especially against

aggressive media in the environment.

The use of the resistance-heating network according to the
invention is preferable in the construction industry according
to an example. This makes it possible to realize interesting
solutions of electrical heating in the floor or wall areas.

Multiple embodiments of the invention are illustrated in the

drawings and are described in more detail below.

Figure 1 is an electrical resistance heating network with
parallel filaments and insulating threads, which are parallel at
right angles, wherein, the filaments and the insulation threads
form a square pattern,

Figure 2 is an electrical resistance-heating network with
parallel filaments, which are additionally crossed by parallel
filaments,

Figure 3 is an electrical resistance heating network with
parallel filaments, wherein individual filaments have been
omitted and replaced by insulating threads and thus form a
surface that doaes not reguire heating,

Figure 4, the arrangement of electrodes on a resistance-heating
network with parallel filaments and transverse insulation
threads

Figure 5 is a possible arrangement of electrodes on a resistance
heating network with parallel filaments and insulating threads
parallel at a right angle, which form an open grid, and the
electrodes at the beginning and end of the heating network, hoth

connected by a connection electrode at the edge of the heating
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network and a centrally located electrode, which has no
connection to the other

alectrodes and

Figure 6, a heating network with woven electrodes and
longitudinal and transverse filaments, wherein the transverse
filaments are spaced by two intervening insulation threads and
an indicated hole and therefor, the current flowing around it.
The areal, electrical resistance-heating network 1 consists of
individual filaments, which are parallel spaced in the
longitudinal direction 2. in the transverse direction, i.e. at
right angles to the filaments 2, are also insulation threads 3
that are located parallel. The filaments 2 are made of polymer
carbon threads, silver threads or polymer carbon threads for
example. The insulating threads 3 are made of glass threads or
polymer threads., The filaments 2 form a grid, which is normally
open, with the insulating threads 3. The filaments 2 and the
insulation threads 3 have a reticulated structure. The grid
preferably has a size of 0.5 cm by 0.5 ¢cm to 1 cm by 1 cm. The
grid does not have to be executed in a square. For power supply
the heating network containsg electrodes 4. Normally, these
electrodes 4 are located paralliel at the beginning and the end
of heating network 1. The electrodes 4 are made of metal wire or
a metal strip with good electrical conductivity and have good
electrical contact to the filamentsg 2 located below the

electrodes 4.
Howeveyr, other electrodes 5 are concelivable as well. These
alectrodes 5 are made of conductive polymer thread fabric bands

and can be woven into the heating network.

In a different embodiment of the resistance-heating network 1

that transversely located insulating filaments 3 are replaced or
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partially replaced by filaments 2. This regults in a net-like
arrangement of the filaments 2, During an installation of this
heating network 1 on the surface of masonry or a concrete wall
or on a fleor surface, the heating network 1 retains its
functionality, even when damaged, as for example in the event of
perforations. Through arranging the filaments c¢rosswise and the
electrical contacts below each other, the current bypasses any
defects in the heating network 1. This is a significant

advantage of this embodiment.

The arrangement of the electrodes 4 can also deviate from the
embodiment described above. For example, a connection electrode
4.1 can be located between the electrode 4 located at the
beginning and the electrode 4 located at the end, which is
preferably routed along the edge of heating network 1. These
three electrodes 4 are interconnected electrically. Centrally
located betwesen the electrode 4 at the beginning and the
electrode 4 at the end of the heating network, another electrode
4 is located, which however, has no connection to the connection
elaectrode 4. The different electrods patterns may be repeated
several times on the heating network 1. With the different
arrangemnent of the electrodes 4, diverse heating effects can be

achieved.

According to the desired heating effects of the resistance-
heating network 1, filaments 2 with different resistance values
may be incorporated into the heating system 1. For example, the
resistance-heating network 1 shown in figure 6 has the following
resistance values:

the filaments 2 as electrically conductive weft threads of 10
kOhm/1lfm to 200 kOhm/lfm at a weight numbering of up to 110 tex,
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the filaments 2.1 as electricrally conductive warp threads of 30
Ohm/Lfm to 800 Ohm/lfm at a weight numbering of 14 tex to 110
tex and

the electrode 5 with electrically conductive warp and weft
threads of 0.5 Ohm/lfm. to 15 Ohm/l1fm at a weight numbering of
44 tex tex to 110 tex.

Two or more resistance heating networks 1 ¢an be superimposed
and laminated together. But it is also possible to laminate two
or more resistance heating networks 1 together. With this
measure, the heating power of the resistance heating networks 1

may be increased.

Another advantageous variant of the resistance heating network 1
is evidenced by the fact that the individual filaments 2,
ingsulating filaments 3 and the electrodes 4 are surrounded by an
insulating laver, e.g. a rubber layer.

Via the ingulating layer in particular, the contact points
between the individual filaments 2 and the electrodes 4 are
protected., Thus, for example, heating networks 1 without
insulation can get faster corrosion of the electrical contact

point .

In ancother embodiment, individual filaments 2 may be omitted in
the resistance-heating network 1, and be replaced by insulating
filaments 3 and therefor, more or less wide strips are produced

in the heating network 1 without Ffilaments 2. This creates areas

in the heating network 1, which are without heating capacity.

The resistance heating networks 1, used according to invention,

are preferably used in the building industry. Here they can be
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uged as surface heating units in floors and wall areas and are
preferably used as infrared heating. Their net-like structure

creates a good connection between masonry and indoor air.

Summary of reference marks

i

Resistance heating network. Heating network

Filament

{

+
[

- Filament
— Insulation threads
— Rlectrodes
1 — Connecting electrodes
- interwoven electrodes
— zap

- non heated area around gap

L ~F O U s B W N e
L]

— indicated current flow around the gap
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Claims

1. An areal electrical resistange healting network comprising:

first filaments, selected from one of polymer carbon
filaments, polymer silver threads, carbon fibers and metal
wires, that are parallelly spaced in a longitudinal direction:
ariedl

"hhx s, selected from one
polymer LllFﬁdﬁy that are parallelly spaced LIS
direction perpendicular to the longitudinal direction,

and thug forming a network with rectangular openings, the
network having a square pattern;

wherein the reslstance heating network has a beginning and
an end in the transverse direction, and at the beginning and at
the end an electrode is logatsed comprising one of a metfal wire
and a metal band acrogss a width of the resistance heating
network, and the two electrodes are parallel to each other, nnd
firgt filaments underlving the two electrodes a o,
with each other:;

connected

ein portions of the
ly are replaced by s
filaﬂnwt and the second fila .ly connactad
with sach other at contact p he filaments and
he secornd filaments have diffe sisbtance leuﬂm; and

‘the first

whersln the
than the second

fivst fillaments have a higher resistance value
Laments,

2. The resistance heating network according to olaim 1, further
comprising a sensor selected from one of a temperabture sensor
and & molasture sensor.

3. The resistance hea

ing nebtwork according bo any one of claims
1-%, Turther comprising an additional connection electrode on an
adge of the resistance heabting network that connects the twoe

Z A elels ith each other, wherein the addition

slectrode is centrally located between the two electrodes,
parallel to the two slectrodes, and wherein the two wleilrudeb
have no direct contact with the additienal connectic N *
on bthe edge, and all the electrodes are
with the lirst filaments underlying the

Date Regue/Date Received 2023-02-13



CA 2,953,174 10

aim 1,
n oan electrode pattern according to claim 3 is repeated
multiple Limes on the resistance heating nebwork,

. The resistance heating network according to any one of clalw
1«4 wher "he electrodes are woven into the resistance heating

natwerk, and the electrodes compriss conductive polyner threads.

inge with any one of
in two or more resistance heabting networks are
r, are superimposed or that two or more
superimposed resistance heating networks are laminated.

7. The slsbance heating network in accordance with any one of
claims 1-6 wherein the resistance heating netwoerk ig surrounded
by an insulation laver.

8. The registance healting network in accordance with any one of
claims 1-7 wheraein the resistance heatling network ls installed
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