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Electrical heating assembly

The invention relates to an electrical heating assembly, which

can be used, e.g., in a heatable seat device for a vehicle.

WO 2014/111740 A discloses a seat device which comprises a

heating element disposed along a predetermined path in a zone

of a bottom seating surface or back seating surface. The

heating element provides electrical heating of variable tem¬

perature along the predetermined path. To this end, the

heating element includes first and second sections con-

tinuously alternating along the predetermined path. An elec¬

trical conductor extending along the whole path forms the only

heating resistor in the second sections. In the first

sections, additional conductors are arranged in parallel so

that the resistance per unit length in the first sections is

considerably smaller than that in the second sections. This

results in heating temperatures which are greater in the

second sections than in the first sections. The second

sections form relatively short gaps between the first

sections, thus providing a kind of point -like heating effect.

Generally, compared to a conventional heating element using a

heating wire having a constant resistance per unit length, the

power consumption of the heating element described in WO

2014/111740 A is smaller, it heats up more quickly, and its

temperature distribution may be regarded as more convenient. A

disadvantage, however, is the expenditure in manufacturing,

which results in relatively high costs .

The object of the invention is to provide an electrical

heating assembly, in particular for use in a heatable seat de-

vice, which exhibits a similar "hot point" heating effect, but

is less expensive in manufacturing.



This object is achieved by the electrical heating assembly de¬

fined in claim 1 . Advantageous versions of the invention fol¬

low from the dependent claims .

The electrical heating assembly according to the invention

comprises a plurality of heating wires and a support structure

adapted to fix the heating wires. The heating wires are ar¬

ranged to form a plurality of "hot points". In this context, a

respective hot point is defined by a circular area of 6 mm in

diameter in which there are present at least three sections of

heating wire which are not interconnected to each other within

the area of the hot point. The electrical heating assembly ac¬

cording to the invention can be used, e.g., in a heatable seat

device, in particular in a vehicle or automotive. In advanta-

geous embodiments, the heating wires are placed in a generally

areal arrangement .

In the hot points, the areal density of heating wire (ex

pressed as total length of heating wire present in a certain

area divided by that area) is generally greater than in other

regions of the electrical heating assembly. Assuming that the

heating wires of the assembly have a given resistance per unit

length and that they are passed by equal electrical currents,

the power dissipated per unit length of heating wire will be

the same for all heating wires. However, because of the higher

concentration of heating wire in the hot points, the power

dissipated per unit area will be generally greater in the hot

points than elsewhere in the electrical heating assembly. This

provides the desired "hot point" heating effect and has the

general advantages of the heating assembly disclosed in WO

2014/111740 A . On the other hand, manufacture of the electri

cal heating assembly according to the invention is generally

easier and less expensive than that of the prior art assembly.

These considerations will also hold in general if the individ-

ual heating wires do not have the same resistance per unit



length or if they are not passed by the same electrical cur¬

rents .

In advantageous embodiments of the invention, at least two

sections of heating wire cross each other, in at least one hot

point. These sections of heating wire may be formed from dif

ferent heating wires. It is also possible, however, that they

derive from the same heating wire and are connected to each

other outside the area of the hot point considered. Moreover,

for achieving a hot point effect, it may be sufficient if the

sections of heating wire approach each other by some rela¬

tively small distance within the area of the hot point consid¬

ered, but do not cross each other. Any mixtures of such op

tions are conceivable as well.

The wiring of the electrical heating assembly according to the

invention will be facilitated if it comprises two bus sup

plies, wherein the heating wires are electrically connected in

parallel between the bus supplies. In this context, a bus sup-

ply is an electrical conductor having a low resistance, com

pared to the heating wires. One of the bus supplies can be

grounded, the other one connected to a voltage, e.g. via a

controller used to control the electrical heating assembly,

e.g. in response to temperatures measured by at least one tem-

perature sensor.

At least two heating wires may emerge from a common connection

at a bus supply. Even a bunch of heating wires may emerge from

just one common connection point at the bus supply. In this

way, the total number of connection points between heating

wires and bus supplies can be considerably reduced, which

minimises the effort of preparing such connections (e.g., by

soldering, welding or wrapping) .



The heating wires may be electrically insulated, e.g. enamel -

insulated. This is advantageous to avoid any shorts, in par¬

ticular if the heating wires cross each other.

The heating wires can be designed as a single wire (monofila¬

ment) or as a stranded wire. In the latter case, a stranded

heating wire as a whole may comprise a common insulating layer

or each of its individual filaments may be insulated, e.g. by

a coating (lacquered) .

The heating wires may comprise a material like a stainless

steel, a carbon steel and/or a metal alloy having a high elec

trical resistivity, as generally known in the art, but the use

of other metals, e.g. copper, is conceivable as well. The

choice of material depends on design parameters like desired

power dissipation per unit length of heating wire, total

length and cross -sectional area of the heating wires, and

costs. Designs in which the individual heating wires are not

of the same type or do not have the same parameters are gener-

ally possible.

The distance between neighbouring hot points may be at least

10 mm. Generally, the optimal distance depends on the kind of

application and parameters like the heat capacity and thermal

conductivity of the device where the electrical heating assem

bly is built in. The distance between neighbouring hot points

may be selected, e.g., from one of the following ranges: 10 mm

to 20 mm, 20 mm to 40 mm, 40 mm to 60 mm, 60 mm to 100 mm, 100

mm to 150 mm, 150 mm to 200 mm.

The support structure adapted to fix the heating wires can be

designed in various ways. In advantageous embodiments, which

provide some flexibility in an areal basic structure, the sup¬

port structure comprises a fabric where at least one of the

heating wires is fixed by use of a thread. For example, an



electrically insulated fabric layer is used as a backing, two

bus supplies are fixed on the backing by means of metal clamps

or rivets, and the heating wires are soldered to the bus sup¬

plies and run between the bus supplies on zigzag paths, thus

forming the hot points, wherein the heating wires are fixed to

the backing by sewing or embroidering techniques .

The electrical heating assembly may further comprise a tem¬

perature controller (see above), as well known in the art. In

an application, the electrical heating assembly according to

the invention is adapted for fitting in the seat bottom and/or

the seat back of a vehicle seat. In this case, the hot points

may be generally evenly distributed over an area of the seat

bottom and/or the seat back, but other distributions (prefera

bly as a two-dimensional array) are conceivable as well. The

arrangement of the hot points may be similar to that of the

higher- temperature zones in the seat assembly disclosed in WO

2014/111740 A .

In the following, the invention is further described by means

of embodiments. The drawings show in

Figure 1 a schematic representation of an embodiment of an

electrical heating assembly according to the inven

tion,

Figure 2 a close-up view of a hot point in the embodiment of

Figure 1,

Figure 3 a close-up view of a hot point in another embodiment

of the invention and

Figure 4 a schematic representation of a further embodiment of

an electrical heating assembly according to the in¬

vention in a view similar to Figure 1 .



Figure 1 schematically illustrates an embodiment of an elec¬

trical heating assembly 1 .

The electrical heating assembly 1 comprises a bus supply 2

serving as a ground terminal and a bus supply 4 serving as a

voltage terminal. The bus supplies 2 and 4 are made, e.g.,

from copper bars and have a low electrical resistance. The bus

supply 4 is connected to a controller 6 which, in the embodi-

ment, may adjust the voltage supplied to the bus supply 4 in

response to temperatures measured by at least one temperature

sensor (non shown in Figure 1 ) placed at the electrical heat¬

ing assembly 1 .

The bus supplies 2 and 4 are fixed to a support structure 8.

In the embodiment, the support structure 8 comprises a fabric

sheet of electrically insulating material. For fixing the bus

supplies 2 and 4 , fixing means like rivets, metal clips or

textile threads can be used.

Figure 1 shows some areas indicated by a respective dashed

circle and reference numeral 10. By definition, these areas

are designated as "hot points" and have a diameter of 6 mm.

The area of each hot point 10 is traversed by, in the embodi-

ment, a total of five sections of heating wires 11, 12, 13, 14

and 15, which extend in parallel between the bus supplies 2

and 4 in a zigzag pattern, see Figure 1 , and are connected to

the bus supplies 2 and 4 at connections 18 and 19, respective

ly, e.g. by soldering, welding or wrapping. Figure 1 displays

two arrays of heating wires 11, 12, 13, 14, 15, each array

forming three hot points 10, i.e. one array in the left part

and one array in the right part of Figure 1 . In practice, the

electrical heating assembly 1 may comprise more (or even con

siderably more) than two of such arrays and each array may

form more than three hot points 10.



Figure 2 illustrates one of the hot points 10 of Figure 1 in a

larger scale. In the area of the hot point 10, there are pre¬

sent five sections 21, 22, 23, 24 and 25 of heating wire. In

the context of Figure 1 , each of these sections belongs to one

of the heating wires 11, 12, 13, 14 and 15. Within the area of

the hot point 10, the sections 21, 22, 23, 24, 25 are not in¬

terconnected to each other.

The heating wires 11, 12, 13, 14, 15 are fixed to the support

structure 8 , e.g., by stitching, sewing, weaving or other

means, preferably by textile techniques using threads. Prefer¬

ably, the heating wires 11, 12, 13, 14, 15 are electrically

insulated, e.g. by means of an enamel coating.

When the electrical heating assembly 1 is operated, an elec¬

trical current runs through each of the heating wires 11, 12,

13, 14, 15 and heats up the respective heating wire. In the

hot points 10, the areal density of heating wire is relatively

large, as evident from Figure 1 , which results in a higher

temperature than in the areas away from the hot points 10. The

material and cross -sectional area of the heating wires 11, 12,

13, 14, 15 can be selected so that, depending on the length of

the heating wires and the electrical voltage supplied, a de-

sired power dissipation along each heating wire is achieved.

Figure 3 displays a hot point 30 of another embodiment of an

electrical heating assembly. In this case, the area of the hot

point 30 is traversed by sections 31, 32 and 33 of heating

wire, which do not cross each other, however. These sections

31, 32, 33 may belong to different heating wires. They may al¬

so be part of the same heating wire, if this heating wire me¬

anders and the sections 31, 32, 33 are connected to each other

outside the area of the hot point 30.



Figure 4 illustrates another embodiment of an electrical heat¬

ing assembly, which is designated by reference numeral 1 '. Be¬

cause of its similarity to the electrical heating assembly 1 ,

in Figure 4 the same reference numerals are used as in Figure

1 . The main difference between both embodiments relates to the

manner of how the individual heating wires 11, 12, 13, 14, 15

of each array are connected to the bus supplies 2 and 4 . In

the embodiment of Figure 1 , there is an individual connection

18 or 19, respectively, for each heating wire 11, 12, 13, 14,

15. In the embodiment of Figure 4 , all the heating wires of a

given array are connected together to the respective bus sup

ply 2 , 4 at a common connection 18' or 19', respectively. In

this way, the total number of connections can be considerably

reduced, in a comparison of the embodiments of Figure 1 and

Figure 4 by a factor of 5. At the common connections 18 and

19', the areal density of heating wire is relatively high,

which may result in a temperature rise. If such a hot point

effect at the common connections 18' and 19' is not desired,

the bus supplies 2 and 4 can have a high thermal conductance

so that excessive heat is distributed along the bus supplies 2

and 4 .

An electrical heating assembly 1 or 1 ' (or a corresponding one

having more hot points than shown in Figures 1 and 4 , respec-

tively) can be mounted in a seat bottom and/or a seat back of

a vehicle seat, e.g. in an automotive, as generally well known

in the art. In an embodiment, the hot points 10 are largely

evenly distributed over the area of the seat bottom and the

area of the seat back, except for non-heated stripes at the

longitudinal side areas of the seat bottom and the seat back.



Claims

An electrical heating assembly, in particular for use in a

heatable seat device, comprising a plurality of heating

wires (11, 12, 13, 14, 15) and a support structure (8)

adapted to fix the heating wires (11, 12, 13, 14, 15),

wherein the heating wires (11, 12, 13, 14, 15) are ar

ranged to form a plurality of hot points (10; 30) , a re

spective hot point (10; 30) being defined by a circular

area of 6 mm in diameter in which there are present at

least three sections (21, 22, 23, 24, 25; 31, 32, 33) of

heating wire (11, 12, 13, 14, 15) which are not intercon

nected to each other within the area of the hot point (10;

30) .

The electrical heating assembly of claim 1 , wherein the

heating wires (11, 12, 13, 14, 15) are placed in a gener

ally areal arrangement.

The electrical heating assembly of claim 1 or 2 , wherein

in at least one hot point (10) at least two sections (21,

22, 23, 24, 25) of heating wire (11, 12, 13, 14, 15) cross

each other.

The electrical heating assembly of any one of claims 1 to

3 , wherein in at least one hot point (10; 30) at least two

sections (21, 22, 23, 24, 25; 31, 32, 33) of heating wire

(11, 12, 13, 14, 15) are formed from different heating

wires (11, 12, 13, 14, 15).

The electrical heating assembly of any one of claims 1 to

4 , further comprising two bus supplies (2, 4), wherein the

heating wires (11, 12, 13, 14, 15) are electrically con

nected in parallel between the bus supplies (2, 4 ) .



The electrical heating assembly of claim 5 , wherein at

least two heating wires (11, 12, 13, 14, 15) emerge from a

common connection (18', 19') at at least one of the bus

supplies (2, 4 ) .

The electrical heating assembly of any one of claims 1 to

6 , wherein at least one of the heating wires (11, 12, 13,

14, 15) is electrically insulated.

The electrical heating assembly of claim 7 , wherein at

least one of the heating wires (11, 12, 13, 14, 15) is

enamel -insulated .

The electrical heating assembly of any one of claims 1 to

8 , wherein at least one of the heating wires is designed

as a stranded wire comprising a plurality of filaments,

wherein optionally each individual filament is covered by

an insulating coating.

The electrical heating assembly of any one of claims 1 to

9 , wherein the distance between neighbouring hot points

(10; 30) is at least 10 mm.

11. The electrical heating assembly of claim 10, wherein the

distance between neighbouring hot points (10; 30) is se¬

lected from one of the following ranges: 10 mm to 20 mm,

20 mm to 40 mm, 40 mm to 60 mm, 60 mm to 100 mm, 100 mm to

150 mm, 150 mm to 200 mm.

The electrical heating assembly of any one of claims 1 to

11, wherein at least one of the heating wires (11, 12, 13,

14, 15) comprises at least one material selected from the

following list: stainless steels, carbon steels, high-

resistance metal alloys, metals, copper.



13 . The electrical heating assembly of any one of claims 1 to

12, wherein the support structure (8) comprises a fabric

where at least one of the heating wires (11, 12, 13, 14,

15) is fixed by use of a thread.

1 . The electrical heating assembly of any one of claims 1 to

13, further comprising a temperature controller (6).

1 . The electrical heating assembly of any one of claims 1 to

14, adapted for fitting in at least one of a seat bottom

and a seat back of a vehicle seat.
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