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Description

TECHNICAL FIELD

[0001] Thepresent disclosure relates to an electric gas
heater device, and in particular to a gas heater device
providing efficient heating of a gas channel.

BACKGROUND

[0002] There exists a need for hot gases in industry,
e.g. for heating different objects. These hot gases are
usually generated by burning fossil fuels, however there
isnowadaysadesire to replace fossil fuelswith fossil-free
energy, but it is technically challenging.
[0003] It is possible to heat gases by using one ormore
resistive elements. The elements usedmust have a large
surface area in order to provide an efficient convective
heat transfer to the gas. The heat transfer efficiency will
depend on the temperature difference between the sur-
face of the element and the gas to be heated and there is
alwaysa limit to howhot theheating element canbecome
before failure. The heat transfer to the gaswill deteriorate
as the gas temperature is approaching the maximum
element temperature. The density and viscosity of gas
to be heated also tend to change with increasing tem-
perature which means that efficient convective heat
transfer becomes more difficult.
[0004] Another proposed method for electrically heat-
ing a gas is to conduct the gas through at least one tube
that is resistively heated by connecting both ends of the
tube to an electrical power source. One problem with
sucha solution is that the heat transfer areawill be limited
to the inner surface area of the tube. A large length of the
pipe will therefore be required in order to heat the gas
passing through it to a high temperature. Yet another
problem is that there will be electromagnetically forces
betweenparallel tubes ina largerassembly.These forces
may cause problems such as bending and dislocation of
the tubes andmay cause tube-to-tube contacts and short
circuits.
[0005] A known electric gas heater device is disclosed
in US 2011/309068 A1 and comprises the features in-
dicated in the preamble of claim 1.
[0006] The present invention aims at solving or at least
reducing the above mentioned problems.

SUMMARY

[0007] The present disclosure therefore provides an
electric gas heater device, comprising:

- an outer tube of an electrically conducting material
having a gas inlet in a first end and a gas outlet in a
second end which is opposite to the first end,

- an elongated center element of an electrically con-
ducting material arranged inside said outer tube,
wherein the outer tube and the elongated center

element form a channel between them, in which a
flow of gas will be heated, said channel having a
cross-section defined by an inner periphery of the
outer tube and an outer periphery of the elongated
center element,

wherein the outer tube is electrically connected by the
means of one or more interconnects to the elongated
center element in one of the first or second ends, and, in
the other of said first or second ends the outer tube and
the elongated center element are provided with one or
moreelectric connection elements for connection thereof
to an electric power source.
[0008] The outer tube is an active component as it acts
as an electric resistance heating element connected in
series with the elongated center element which will also
be acting as an electric resistance heating element.
Thus, heat will be transferred from both the outer tube
and from the elongated center element to the flow of gas.
A greater heat transfer area per unit of volume is thereby
achieved as compared to prior art, which means that a
moreefficient heat transfer fromheatingelement togas is
achieved.
[0009] According to one embodiment, the first end of
the outer tube and the elongated center element define a
gas inlet end into said channel, and the second end of the
outer tube and the elongated center element define a gas
outlet end fromsaidchannel.As thegasenter thefirst end
and exit the second end, the first end may also be called
the cold end and the second end may also be called the
hot end.
[0010] According to another embodiment, the outer
tube and the elongated center element have different
length, i.e. either will the outer tube be longer in a long-
itudinal direction than the elongated center element or
the elongated center element will be longer in a long-
itudinal direction than the outer tube.
[0011] According to one embodiment, the outer tube
and the elongated center element define an electric
circuit in which they are connected in series when con-
nected to an electric power source through said one or
more electric connection elements.
[0012] According to one embodiment, the elongated
center element is a rod extending in a longitudinal direc-
tion of the outer tube. According to another embodiment,
the elongated center element is a circular rod. According
to yet another embodiment, the elongated center ele-
ment is a hollow bar. According to another embodiment,
the elongated center element has a surface profile along
a longitudinal length of the elongated center element,
which surface profile may increase the turbulence of gas
when passing through the channel. According to yet
another embodiment, the surface profile is a threaded,
screw-shaped, undulating or spiral-shaped along the
longitudinal length of the elongated center element.
[0013] According tooneembodiment, the rod is coaxial
with the outer tube.
[0014] According to one embodiment, distance ele-
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ments, arranged in said channel, will support the elon-
gated center element radially with regard to the outer
tube. The distance elements may be made of an elec-
trically insulating material, such as a dielectric material.
According to one embodiment, the distance elements
comprise or consist of ceramic material or ceramic
bodies. The distance elements may have any shape
as long as the shape does not have a negative impact
on thegas flow.Examples of shapesare a rod, a pin or e a
blade. If thedistanceelementsare shapedasblades they
may be arranged so as to increase the turbulence of the
flow of gas passing through the channel from the first end
to the second end, and thereby improving the heat trans-
fer to the flow of gas. At least some of the distance
elements should be located closer to the first end than
to the second end.
[0015] According to one embodiment, the electric con-
nection between the outer tube and the elongated center
element may comprise one or more interconnects, also
called struts, whichmay be positioned at either the first or
the second end, and are arranged to support the elon-
gated center element radially with regard to the outer
tube. The one or more electric connection element will
always be placed on the opposite end of the one or more
interconnects. The one or more interconnects will elec-
trically connect the outer tube to the elongated center
element. Additionally, the one or more interconnects will
ensure that the elongated center element is centered
within the outer tube and may also guide the flow of
gas. As electrical current is going through the one or
more interconnects, heat may also be generated which
may be transferred to the flow of gas as it passes the one
or more interconnects.
[0016] According to one embodiment, at least one of
the outer tube or the elongated center element is a
resistance heating element comprising or consisting of
an iron-chromium-aluminium alloy (FeCrAl-alloy) which
comprises at least 2 weight% aluminium.
[0017] According to one embodiment, both the outer
tube and the elongated center element are resistance
heating elements comprising or consisting of a FeCrAl-
alloy.
[0018] According to one embodiment, the electric gas
heater device further comprises an electrically insulating
insulation member. The electrically insulating insulation
member may also be heat insulating and arranged on an
outer periphery of the outer tube. Loss of heat to the
environment through radiation is thereby suppressed
and additionally the risk of having short circuits with
surrounding structures is also reduced. The insulation
may comprise a body composed of ceramic fibers.
[0019] According to one embodiment, a thermocouple
may be mounted in the elongated center element. The
thermocouple is used for measuring the temperature of
the elongated center element. The electric gas heater
device may comprise a control unit for controlling the
electric power delivered to the circuit formed by the outer
tube and the elongated center element, and the control

unit may be arranged so as to receive input from the
thermocouple and to control the electric power on a basis
thereof.
[0020] According to one embodiment, the outer tube
has a cylindrical (circular), rectangular or hexagonal
cross-section.According to oneembodiment, the electric
gas heater device forms part of a gas heating system
comprising two or more electric gas heater devices as
defined hereinabove or hereinafter, wherein the electric
gas heater devices may for example extend alongside
eachother ormaybestacked.Especially a rectangular or
hexagonal outer cross-section of the outer tube will im-
prove close stacking of the electric gas heater devices.
[0021] The present disclosure also relates to an elec-
tric gas heating system comprising at least two electric
gas heater devices as defined hereinabove or herein-
after, wherein the at least two electric gas heater devices
are electrically connected to each other in parallel, in
series, or in a combination of parallel and series connec-
tions and are separated from each other by an intermedi-
ate channel. Thereby, the system of electric gas heater
devices will provide an even more efficient heating area
to unit-volume ratio. According to one embodiment, the
electric gas heating system may be enclosed, in e.g.
sheath, a casing or an additional outer tube or other
suitable vessel, in order to protect the at least two gas
heater devices.
[0022] The connection of the electric gas heater de-
vices in parallel, in series, or in a combination of parallel
and series connectionsmay be configured depending on
theavailable voltageandcurrent source, in order toadapt
the applied voltage and current to the electric gas heating
system as defined hereinabove or hereinafter. For in-
stance, if a high-voltage source is available, it may be
preferred to divide the applied voltage over the at least
two electric gas heater devices by connecting them in
series.
[0023] According to one embodiment the intermediate
channel constitutes a secondary gas channel.
[0024] According to another embodiment the inter-
mediate channel contains an electrically insulating insu-
lation member. The electrically insulating insulation
member may also be heat insulating. The insulating
insulation member will reduce heat losses. The present
disclosure also relates to an arrangement comprising at
least two of the hereinabove or hereinafter defined elec-
tric gas heating systems. This arrangement may be
covered by a sheath, or casing or an outer tube or a
pressurized vessel.
[0025] According to one embodiment, the elongated
center elements in an electric gas heating system com-
prising parallel electrical gas heater devices wherein the
elongated center elements will be longer than the outer
tubes in the longitudinal direction. Connectionmeanswill
then be positioned on the part of the elongated center
element which is outside the outer tubes and this will
provide for the possibility to arrange connectionmeansof
the outer tubes and of elongated center elements in two
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different planes, meaning that the outer tubes are elec-
trically connected by connectionmeans in one plane and
the elongated center elements are electrically connected
by connection means in another plane. Thereby provid-
ing more available space in each plane to arrange desir-
able connections between the individual gas electrical
gas heater deviceswithin the electric gas heating system
of electric gas heater devices.
[0026] According to one embodiment of the present
disclosure, the one or more electrical connections are
placed at the first end of the electric gas heater device
(cold end). This may facilitate the ability to unplug and
remove one or more non-functioning electric gas heater
devices or electric gas heating system and install new of
the same.
[0027] Further features and advantages of the electric
gasheater device according to thepresent disclosurewill
be presented in the following detailed description of an
embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Embodiments of the electric gas heater device
according to thepresent disclosurewill be presentedwith
reference to the annexed drawings, of which

Fig. 1 is a cross-section of an electric gas heater
device 10 according to the present disclosure,

Fig. 2 is a cross-section corresponding to that of Fig.
1, showing a second embodiment of the electric gas
heater device 10, and

Fig. 3 is a cross-section according to I-I in Fig. 1.

Fig. 4A to C are a cross section of different embodi-
ments of the elongated center element according to
the present disclosure.

Fig. 5 is a perspective view of a surface profile of an
elongated center element of the present disclosure.

Fig. 6 is a schematic presentation of a system of
multiple electric gasheaters according to thepresent
disclosure.

Fig. 7 is a conceptual view of a system of multiple
electric gas heaters arranged in a casing according
to the present disclosure.

DETAILED DESCRIPTION

[0029] Fig. 1 shows an electric gas heater device 10
comprising an outer tube 1 of an electrically conducting
material having a gas inlet in a first end 2 and a gas outlet
in a second end 3, which is opposite to the first end 2. The
electric gas heater device 10 may be part of an arrange-
ment, which comprises a gas source (not shown) pro-

vided to conduct a flow of gas to the gas inlet. The gas
outlet may be connected to additional piping for further
conduction of flow of gas which has been heated by the
electric gas heater or for transporting the flow of gas to a
nozzle or the like, via which the flow of gas is introduced
into a process of any kind, such as a chemical process or
a physical process, typically heating.
[0030] The electric gas heater device 10 further com-
prises an elongated center element 4 of an electrically
conducting material arranged inside said outer tube 1.
The outer tube 1 and elongated center element 4 form a
channel 5 between them. The channel 5 has a cross-
section defined by an inner periphery of the outer tube 1
andanouter periphery of the elongated center element 4.
The elongated center element 4may be formed by a rod,
which is coaxial with the outer tube.
[0031] In Fig. 1, the outer tube 1 is electrically con-
nected by means of one or more interconnects 11 to the
elongated center element 4 in said second end 3. The
oneormore interconnects 11maybearranged to support
the elongated center element radially with regard to the
outer tube. In the opposite first end 2 the outer tube 1 and
the elongated center element 4 are provided with one or
more electric connection elements 7 for connection
thereof to an electric power source 12.
[0032] Fig. 2 shows an embodiment with the opposite
arrangement in the sense that the outer tube 1 is elec-
trically connected by means of interconnects 11 to the
elongated center element 4 in said first end 2, and the
outer tube 1 and the elongated center element 4 are
provided with one or more electric connection elements
7 for connection thereof to an electric power source 12 in
the opposite second end 3.
[0033] In both Fig. 1 and Fig. 2, the center element 4 is
connected in serieswith the outer tube 1. Further, the one
or more electric connection elements 7 may be posi-
tioned on either the first end 2 or the second end 3 and
the one or more electric connection elements will be
provided at the opposite end.
[0034] The outer tube 1 comprises or consist of a
FeCrAl alloy and will thereby act as a resistive heating
element. The elongated center element 4 also comprises
or consists of a FeCrAl alloy andwill thereby also act as a
resistive heating element. A cross-sectional area of the
elongated center element 4 is chosen in relation to a
cross-sectional area of the outer tube 1 so as to balance
the electric resistivity of the elongated center element
and of the outer tube in order to obtain the required
heating characteristics of the electric gas heater device
10. Since it is preferred to keep the temperature of the
outer tube 1 and of the center element 4 as low as
possible, the respective cross-sectional areas are calcu-
lated so that the surface loads of the outer surface of the
center element 4andof the inner surfaceof theouter tube
1 are generally equal during operation of the electric gas
heater device 10.
[0035] Because the center element 4 and the outer
tube 1 are connected in series, a direction of current
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through the center element 4 will be opposite to a direc-
tionof current through theouter tube1.Consequently, the
coaxial configuration of the center element 4 in relation to
the outer tube 1will cause themagnetic fields, generated
by the current passing through the center element 4 and
the outer tube 1 respectively, to cancel each other.
[0036] On the inner periphery of the outer tube 1, an
oxide layer (Al2O3) will be obtained as this will be formed
due to the FeCrAl alloy. On the outer periphery of the
elongated center element 4, an Al2O3 layer will also be
formed.
[0037] The elongated center element 4 is held in posi-
tion radially with regard to the outer tube 1 by distance
elements 6 arranged in said channel. The distance ele-
ments 6 may be composed of ceramic and may be
shaped as blades having surfaces which are inclined
with regard to the longitudinal direction, designed so
as to increase the turbulence of a gas passing through
the channel 5 from the first end 2 to the second end 3. In
the embodiment shown in Fig. 1, the distance elements 6
are closer to the first end 2 than to the second end 3. The
distanceelements6mayalsobeshapedasapinor a rod.
The formof thedistanceelement6 shouldhaveas littleas
possible negative impact on the flow of gas.
[0038] An electrically insulating insulationmember 8 is
arranged on an outer periphery of the outer tube 1. The
insulation member 8 comprises a cylindric body com-
posed of ceramic fiber material, e.g. a porous ceramic
fiber material. The insulation member may also be heat
insulating.
[0039] A thermocouple 9 may bemounted in an end of
the elongated center element 4 for the purposed of
detecting the temperature of the elongated center ele-
ment 4. The thermocouplemay alternatively bemounted
on an end of an outside surface of the outer tube 1. The
electric gas heater device 10may comprise a control unit
(not shown) for controlling the electric power delivered to
the circuit formed by the outer tube 1 and the elongated
center element 4. The control unit may be arranged so as
to receive input from the thermocouple 9 and to control
the electric power to the electric gas heater device 10 on
basis thereof.
[0040] Fig. 3showsanembodimentaccording towhich
the outer tube 1 has rectangular or hexagonal cross-
section, promoting close stacking of two or more electric
gas heater devices 10 alongside each other.
[0041] In one embodiment, the elongated center ele-
ment 4, e.g. the rod, is provided with a cross-sectional
shape so as to promote turbulence along a longitudinal
length of the elongated center element 4. For this pur-
pose, the cross-sectional shape may be polygonal, such
as triangular, square or rectangular. The elongated cen-
ter element 4 may further be twisted around its long-
itudinal axis such that the cross-sectional shape forms
a surface profile along the longitudinal length of the
elongated center element 4. The surface profilemay thus
be threaded, screw-shaped, undulating or spiral-shaped
along the longitudinal length of the elongated center

element 4. Fig. 4A to C show different embodiments of
the elongated center element 4. Fig 4A shows an exam-
ple of an elongated center element 4 having a square
cross-section. When the elongated center element 4
having a square cross-section is twisted, during manu-
facturing, the quadratic cross-section gives rise to a
screw-shaped longitudinal surface profile, as shown in
Fig. 5. Fig. 4B shows an example of an elongated center
element 4 having a circular cross-section. Fig. 4C shows
an example of an elongated center element 4 being a
hollow bar. The hollow will provide for a larger surface for
heating the flow of gas, or the hollow will allow for the
insertion of a thermocouple for measuring and/or con-
trolling the temperature. The flow of gas passing through
the channel 5 will be affected by the longitudinal surface
profile of the elongated center element 4, causing turbu-
lence in the channel 5 along the surface as shown by the
arrows. The turbulence results in a more efficient heat
transfer from theelongatedcenterelement4and from the
outer tube 1 to the flow of gas.
[0042] Thepresent disclosure also providesanelectric
gas heating system comprising at least two electric gas
heater devices 10 according to the present disclosure.
Fig. 6 illustrates such a system comprising three stacked
electric gas heater devices 10. The electric gas heater
devices 10 are electrically connected to each other in
parallel, via electric connection elements 7, to the electric
power source 12, and are separated from each other by
an intermediate channel 15.Dependingon the spaceand
application where the electric gas heating system is to be
installed, the electric gas heater devices 10 may be
stacked next to each other in a planar configuration, or
both next to each other and on top of each other in a
volumetric configuration.
[0043] The intermediate channel 15 between the elec-
tric gas heater devices 10 may constitute a secondary
gas channel, through which the gas may flow to be
heated by adjacent outer tubes 1. The intermediate
channel 15 has a cross-section delimited by outer per-
ipheries of adjacent tubes 1. Rectangular or hexagonal
cross-sections of the outer tubes 1 promote close stack-
ing of the electric gas heater devices 10 such that a
volume-efficient system is provided.
[0044] In one embodiment, the intermediate channel
15 contains the electrically insulating insulation member
8, which may comprise a porous ceramic fiber material.
The insulation member may also be heat insulating.
[0045] Theelectric gasheaterdevices10of theelectric
gas heating system may be structurally connected by a
connecting element 13. The connecting element 13 may
be a plate to hold the electric gas heater devices 10 in a
furnace. When the intermediate channel 15 is used as a
secondary gas channel, the connecting element 13 is
configured to allow gas to pass. The connecting element
13 may for instance be perforated.
[0046] Fig. 7 shows a conceptual example of an elec-
trical gas heating systemcomprisingmultiple electric gas
heater devices 10 arranged in a casing 22. The example
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shows three electric gas heater devices in the casing 22,
but the number of gas heater devices 10may be selected
as deemed appropriate, depending on conditions and
applications. The casing comprises a body 23 housing
the electric gas heater devices 10, a gas outlet 24 at an
inlet end and a gas inlet 26 at an opposite outlet end. The
gas flows through the gas outlet 24, via the electric gas
heater devices 10, and subsequently leaves the casing
through the gas inlet 26. The flow of gas is indicated by
arrows. Electrical and mechanical connections between
the electric gas heater devices 10 are not shown in Fig. 7
for the sake of clarity.
[0047] The electric gas heater devices 10 may be ar-
ranged in various spacial configurations in relation to
each other and in relation to the casing 22 to achieve a
predetermined heating effect, as discussed above. The
casing 22 may also be designed in various shapes,
depending on the intended application. The gas inlet
26 may for instance be shaped to direct the flow of gas
from a source into the casing 22 in a particular manner.
Further, the gas outlet 24 may be shaped to direct a flow
of heated gas leaving the casing 22, towards an object to
be heated. The body 23 of the casing 22may for instance
have a tubular, a rectangular or a hexagonal cross-sec-
tion.
[0048] The casing also allows the gas to be pressur-
ized to increase theheat capacity of the gas,which in turn
results in a more efficient heat transfer from the electric
gas heating system to the gas.

Reference list

[0049]

1. Outer tube
2. First end
3. Second end
4. Elongated center element
5. Channel
6. Distance elements
7. One or more electric connection elements
8. Electrically insulating and heat insulating insula-

tion element
9. Thermocouple
10. Electric gas heater device
11. One or more interconnects
12. Electric power source
13. Connecting element
15. Intermediate channel
22 Casing
23 Body of the casing
24 Gas outlet
26 Gas inlet

Claims

1. An electric gas heater device (10), comprising:

- an outer tube (1) of an electrically conducting
material having a gas inlet in a first end (2) and a
gas outlet in second end (3) which is opposite to
the first end (2),
- an elongated center element (4) of an electri-
cally conducting material arranged inside said
outer tube (1),
wherein the outer tube (1) and the elongated
center element (4) form a channel (5) between
them, said channel (5) having a cross-section
defined by an inner periphery of the outer tube
(1) and an outer periphery of the elongated
center element (4),
wherein the outer tube (1) is electrically con-
nected by means of one or more interconnect
(11) to theelongated center element (4) in one of
the first or second ends, and in the other of said
first or second ends, the outer tube (1) and the
elongated center element (4) are provided with
one or more electric connection elements (7) for
connection thereof to an electric power source.

2. The electric gas heater device (10) according to
claim 1, wherein the outer tube (1) and the elongated
center element (4) define an electric circuit in which
they are connected in series when connected to an
electric power source (12) through said one or more
electric connection elements (7).

3. The electric gas heater device (10) according to
claim 1 or 2, wherein the elongated center element
(4) is a rod extending in a longitudinal direction of the
outer tube (1).

4. The electric gas heater device (10) according to any
of the previous claims, wherein the elongated center
element (4) has surface profile along a longitudinal
length of the elongated center element (4), which
increases the turbulence of a gas passing through
the channel.

5. The electric gas heater device (10) according to
claim 4, wherein the surface profile is a threaded,
screw-shaped, undulating or spiral-shaped along
the longitudinal length of the elongated center ele-
ment (4).

6. The electric gas heater device (10) according to any
one of claims 3 to 4, wherein the rod is coaxial with
the outer tube (1).

7. The electric gas heater device (10) according to any
one of claims 1 to 6, wherein distance elements (6),
arranged in said channel (5), support the elongated
center element (4) radially with regard to the outer
tube (1).

8. The electric gas heater device (10) according to any
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one of claims 1 to 7, wherein at least one of the outer
tubes (1) or the elongated center element (4) is a
resistance heating element comprising or consisting
of a FeCrAl-alloy.

9. The electric gas heater device (10) according to any
one of claims 1 to 8, wherein the outer tube (1) and
the elongated center element (4) are resistance
heating elements comprising a FeCrAl-alloy.

10. The electric gas heater device (10) according to any
oneof claims1 to 9, further comprising anelectrically
insulating member (8) arranged on an outer periph-
ery of the outer tube (1).

11. The electric gas heater device (10) according to
claim 10, wherein a thermocouple (9) is mounted
in the elongated center element (4).

12. The electric gas heater device (10) according to any
oneof claims 1 to 11,wherein the outer tube (1) has a
rectangular or a hexagonal or a cylindrical cross-
section.

13. An electric gas heating system comprising at least
two electric gas heater devices (10) according to any
of the claims 1‑ 12, wherein the at least two electric
gas heater devices (10) are electrically connected to
eachother in parallel, in series, or in a combination of
parallel and series connections and are separated
from each other by an intermediate channel (15)
havingacross-sectiondelimitedbyouterperipheries
of adjacent tubes (1).

14. The electric gas heating system according to claim
13, wherein the intermediate channel (15) constitu-
tes a secondary gas channel.

15. The electric gas heating system according to claim
13, wherein the intermediate channel (15) contains
an electrically insulating insulation member (8).

Patentansprüche

1. Elektrische Gasheizvorrichtung (10), umfassend:

- ein Außenrohr (1) aus elektrisch leitendem
Material, das einenGaseinlass an einem ersten
Ende (2) und einen Gasauslass am zweiten
Ende (3) aufweist, das dem ersten Ende (2)
gegenüberliegt,
- ein längliches Mittelelement (4) aus elektrisch
leitendem Material, das innerhalb des Außen-
rohrs (1) angeordnet ist,
wobei das Außenrohr (1) und das längliche Mit-
telelement (4) zwischen sich einen Kanal (5)
bilden, wobei der Kanal (5) einen Querschnitt

aufweist, der durch einen Innenumfang des Au-
ßenrohrs (1) und einen Außenumfang des län-
glichen Mittelelements (4) definiert ist,
wobei das Außenrohr (1) anhand einer oder
mehrerer Zwischenverbindungen (11) an einem
vom ersten oder zweiten Ende mit dem längli-
chen Mittelelement (4) elektrisch verbunden ist,
und wobei das Außenrohr (1) und das längliche
Mittelelement (4) an dem anderen des ersten
oder zweiten Endes mit einem oder mehreren
elektrischenVerbindungselementen (7) zurVer-
bindung davonmit einer elektrischen Leistungs-
quelle bereitgestellt sind.

2. Elektrische Gasheizvorrichtung (10) nach Anspruch
1, wobei das Außenrohr (1) und das länglicheMittel-
element (4) einen Stromkreis definieren, in dem sie
in Reihe verbunden sind, wenn sie über das eine
oder mehrere elektrische Verbindungselemente (7)
mit einer elektrischen Leistungsquelle (12) verbun-
den sind.

3. Elektrische Gasheizvorrichtung (10) nach Anspruch
1 oder 2, wobei das längliche Mittelelement (4) ein
Stab ist, der sich in Längsrichtung des Außenrohrs
(1) erstreckt.

4. ElektrischeGasheizvorrichtung (10) nach einemder
vorstehenden Ansprüche, wobei das längliche Mit-
telelement (4) ein Oberflächenprofil entlang einer
Länge in Längsrichtung des länglichen Mittelele-
ments (4) aufweist, das die Turbulenz eines durch
den Kanal verlaufenden Gases erhöht.

5. Elektrische Gasheizvorrichtung (10) nach Anspruch
4, wobei das Oberflächenprofil entlang der Länge in
Längsrichtung des länglichenMittelelements (4) ge-
windeförmig, schraubenförmig, wellenförmig oder
spiralförmig ist.

6. ElektrischeGasheizvorrichtung (10) nach einemder
Ansprüche 3 bis 4, wobei der Stab koaxial zu dem
Außenrohr (1) ist.

7. ElektrischeGasheizvorrichtung (10) nach einemder
Ansprüche 1 bis 6, wobei in dem Kanal (5) ange-
ordnete Distanzelemente (6) das längliche Mittel-
element (4) in Bezug auf das Außenrohr (1) radial
stützen.

8. ElektrischeGasheizvorrichtung (10) nach einemder
Ansprüche 1 bis 7, wobei zumindest eines der Au-
ßenrohre (1) oder das länglicheMittelelement (4) ein
Widerstandsheizelement ist, daseineFeCrAl-Legie-
rung umfasst oder daraus besteht.

9. ElektrischeGasheizvorrichtung (10) nach einemder
Ansprüche 1 bis 8, wobei das Außenrohr (1) und das
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längliche Mittelelement (4) Widerstandsheizele-
mente sind, die eine FeCrAl-Legierung umfassen.

10. ElektrischeGasheizvorrichtung (10) nach einemder
Ansprüche 1 bis 9, weiter ein elektrisch isolierendes
Element (8) umfassend, das an einem Außenum-
fang des Außenrohrs (1) angeordnet ist.

11. Elektrische Gasheizvorrichtung (10) nach Anspruch
10, wobei in dem länglichen Mittelelement (4) ein
Thermoelement (9) montiert ist.

12. ElektrischeGasheizvorrichtung (10) nach einemder
Ansprüche 1 bis 11, wobei das Außenrohr (1) einen
rechteckigen oder einen sechseckigen oder einen
zylindrischen Querschnitt aufweist.

13. Elektrisches Gasheizsystem, das zumindest zwei
elektrische Gasheizvorrichtungen (10) nach einem
der Ansprüche 1‑12 umfasst, wobei die zumindest
zwei elektrischen Gasheizvorrichtungen (10) elekt-
risch parallel, inReihe oder in einer Kombination aus
Parallel- und Reihenverbindungen miteinander ver-
bunden sind und durch einen Zwischenkanal (15)
voneinander getrennt sind, der einen Querschnitt
aufweist, der durch Außenumfänge benachbarter
Rohre (1) begrenzt ist.

14. ElektrischesGasheizsystem nachAnspruch 13, wo-
bei der Zwischenkanal (15) einen sekundären Gas-
kanal darstellt.

15. ElektrischesGasheizsystem nachAnspruch 13, wo-
bei der Zwischenkanal (15) ein elektrisch isolieren-
des Isolierelement (8) enthält.

Revendications

1. Dispositif de chauffage au gaz électrique (10),
comprenant :

- un tube externe (1) en un matériau électro-
conducteur présentant une entrée de gaz dans
une première extrémité (2) et une sortie de gaz
dans une seconde extrémité (3) qui est opposée
à la première extrémité (2),
- un élément central allongé (4) en un matériau
électroconducteur agencé à l’intérieur dudit
tube externe (1),
dans lequel le tube externe (1) et l’élément
central allongé (4) forment un canal (5) entre
ceux-ci, ledit canal (5) présentant une section
transversale définie par une périphérie interne
du tube externe (1) et une périphérie externe de
l’élément central allongé (4),
dans lequel le tube externe (1) est raccordé
électriquement au moyen d’une ou de plusieurs

interconnexions (11) à l’élément central allongé
(4) dans une des première ou seconde extrémi-
tés, et dans l’autre desdites première ou se-
conde extrémités, le tube externe (1) et l’élé-
ment central allongé (4) sont pourvus d’un ou de
plusieurs éléments de connexion électrique (7)
pour une connexion de ceux-ci à une source
d’énergie électrique.

2. Dispositif de chauffage au gaz électrique (10) selon
la revendication 1, dans lequel le tube externe (1) et
l’élément central allongé (4) définissent un circuit
électrique dans lequel ils sont raccordés en série
lorsqu’ils sont raccordés à une source d’énergie
électrique (12) au moyen d’un ou de plusieurs élé-
ments de connexion électrique (7).

3. Dispositif de chauffage au gaz électrique (10) selon
la revendication 1 ou 2, dans lequel l’élément central
allongé (4) est une tige s’étendant dansunedirection
longitudinale du tube externe (1).

4. Dispositif de chauffage au gaz électrique (10) selon
l’une quelconque des revendications précédentes,
dans lequel l’élément central allongé (4) présente un
profil de surface le long d’une longueur longitudinale
de l’élément central allongé (4) qui augmente la
turbulence d’un gaz passant par le canal.

5. Dispositif de chauffage au gaz électrique (10) selon
la revendication 4, dans lequel le profil de surfaceest
fileté, en forme de vis, ondulé ou en forme de spirale
le long de la longueur longitudinale de l’élément
central allongé (4).

6. Dispositif de chauffage au gaz électrique (10) selon
l’une quelconque des revendications 3 à 4, dans
lequel la tige est coaxiale au tube externe (1).

7. Dispositif de chauffage au gaz électrique (10) selon
l’une quelconque des revendications 1 à 6, dans
lequel des éléments d’espacement (6), agencés
dans ledit canal (5), supportent l’élément central
allongé (4) radialement par rapport au tube externe
(1).

8. Dispositif de chauffage au gaz électrique (10) selon
l’une quelconque des revendications 1 à 7, dans
lequel au moins l’un des tubes externes (1) ou de
l’élément central allongé (4) est un élément chauf-
fant à résistance comprenant ou constitué d’un al-
liage FeCrAI.

9. Dispositif de chauffage au gaz électrique (10) selon
l’une quelconque des revendications 1 à 8, dans
lequel le tube externe (1) et l’élément central allongé
(4) sont des éléments chauffants à résistance
comprenant un alliage FeCrAI.
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10. Dispositif de chauffage au gaz électrique (10) selon
l’une quelconque des revendications 1 à 9, compre-
nant en outre un élément électro-isolant (8) agencé
sur une périphérie externe du tube externe (1).

11. Dispositif de chauffage au gaz électrique (10) selon
la revendication 10, dans lequel un thermocouple (9)
est monté dans l’élément central allongé (4).

12. Dispositif de chauffage au gaz électrique (10) selon
l’une quelconque des revendications 1 à 11, dans
lequel le tube externe (1) présente une section trans-
versale rectangulaire ou hexagonale ou cylindrique.

13. Système de chauffage au gaz électrique compre-
nant au moins deux dispositifs de chauffage au gaz
électrique (10) selon l’une quelconque des revendi-
cations 1‑12, dans lequel les au moins deux dispo-
sitifs de chauffage au gaz électrique (10) sont rac-
cordés électriquement l’un à l’autre en parallèle, en
série ou dans une combinaison de connexions para-
llèles et en série et sont séparés l’un de l’autre par un
canal intermédiaire (15) présentant une section
transversale délimitée par des périphéries externes
de tubes adjacents (1).

14. Système de chauffage au gaz électrique selon la
revendication 13, dans lequel le canal intermédiaire
(15) constitue un canal de gaz secondaire.

15. Système de chauffage au gaz électrique selon la
revendication 13, dans lequel le canal intermédiaire
(15) contient un élément d’isolation électro-isolant
(8).
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