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(57) Disclosed is a heating device (10) comprising
one or more elongate heating means and a plurality of
lamellae (12) consecutively arranged along said one or
more elongate heating means. Each lamella comprises
a base portion and two side portions (14), wherein said
base portion comprises one or more first through holes
for receiving said one or more elongate heating means
as well as two first engagement means. Said two side
portions (14) are provided at two opposite ends of said
lamella base portion and are tilted with regard to alamella
plane defined by said base portion, and each side portion
(14) has a fixed end which is connected with said base
portion as well as a free end portion which is provided
with second engagement means. The second engage-
ment means, which are provided at the free end portions
ofthe side portions, each engage with corresponding first
engagement means of a respective adjacent lamella,
wherein the side portions of plural lamellae in combina-
tion form side walls (16) of the heating device (10).
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a heating de-
vice comprising a plurality of lamellae as well as to a
lamella for assembling a respective heating device.

BACKGROUND ART

[0002] Heating devices are widely used in private
households or office buildings.

[0003] Prior art heating devices comprise heating
means which are heated by means of a heating fluid,
such as water, as well as electrical heating means. Con-
ventional heating devices may comprise lamellae which
are in heat conductive contact with the heating means,
be it heating fluid pipes or electrical heaters, for providing
a large surface area for heat radiation. Due to their typ-
ically large number, the lamellae add severely to the man-
ufacturing cost and the amount of material used, which
again adds to the cost but also the weight of the heating
device. Material can in principle be saved if the thickness
of the lamellae is reduced. However, such thickness re-
duction would normally be at the price of a reduced sta-
bility. In practice, this means that the thin lamellae would
have to be enclosed in a protective housing of some kind
to avoid any mechanical contact with the lamellae when
in use, which housing would then again add to the ma-
terial and manufacturing costs as well as to the total
weight of the heating device. Furthermore, the assembly
of known heating devices is complex and time-consum-
ing as many different sub-pieces need to be connected,
for example by welding, to create safe and long-lasting
connections.

[0004] Itis an object of the presentinvention to provide
a heating device which overcomes the above-mentioned
problems and in particular to provide a heating device
which is constituted by a small amount of material, which
is cheaper, less bulky and easier to assemble compared
to the heating devices of the prior art.

SUMMARY OF THE INVENTION

[0005] This object is solved by a heating device ac-
cording to claim 1 and by a lamella according to claim
15. Preferred embodiments are defined in the dependent
claims.

[0006] The heating device according to the present in-
vention comprises one or more elongate heating means
and a plurality of lamellae. Herein, the elongate heating
means could for example be an electrical heating rod or
a pipe for feeding heating fluid such as water there-
through. The lamellae are consecutively arranged along
said one or more elongate heating means, and each la-
mella comprises a base portion and two side portions.
Said base portion comprises one or more first through
holes for receiving said one or more elongate heating
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means and further comprises two first engagement
means. The two side portions are provided at two oppo-
site ends on the lamella base portion and are tilted with
regard to a lamella plane which is defined by the base
portion. Each side portion has a fixed end which is con-
nected with said base portion and a free end portion
which is provided with second engagement means. Said
second engagement means are provided at said free end
portions of said side portions. Each second engagement
means engages with a corresponding first engagement
means of an adjacent lamella. The side portions of plural
lamellae in combination form side walls of the heating
device.

[0007] Herein, it is to be understood that the second
engagement means of the first or the last lamella in the
row or stack of lamellae may not engage with a corre-
sponding first engagement means of an adjacentlamella
(because there is none) but with a suitable engagement
means of a further element, as described further below.
However, for all other lamellae of the plurality of lamellae,
each second engagement means engages with a corre-
sponding firstengagement means of an adjacentlamella.
[0008] The structure of the heating device of the inven-
tion has a number of advantages that are obtained with
remarkably little manufacturing effort.

[0009] In particular, the side portions are provided at
the lamellae, so that by simply stacking the lamellae
along the elongate heating means, the side walls of the
heater are automatically formed, without need for any
additional pieces or manufacturing steps. Instead, the
biggest part of the heating device can be built up by a
plurality of identical pieces - the lamellae - which can still
be manufactured cost efficiently and quickly.

[0010] What is more, it turns out that the side walls of
the heating device as constituted by the side portions of
said lamella provide excellent protection of the lamellae
base portions, even if the entire lamella has a delicate
structure for being made of a metal sheet as thin as 0.5
mm only. Owing to the fact that the fixed ends of the side
portions are attached to typically integrally formed with
the base portion, and that the second engagement
means at the free ends of the side portions engage with
first engagement means at the base portion of the adja-
cent lamella, the side wall formed by the side portions of
plural adjacentlamella turn out to be very stiff and robust,
in spite of being constituted of comparatively delicate
pieces. Finally, since adjacentlamellae engage with each
other via the first and second engagement means, a sta-
ble wide wall may be formed by simply pressing or tight-
ening the stack of lamellae in a direction along the length
of the elongate heating means, which in the preferred
embodiment makes any additional bonding between la-
mella dispensable, thereby further reducing manufactur-
ing costs.

[0011] Because the heating device is easy to assem-
ble, it can be shipped in a plurality of small sub-pieces
before assembly, and a comparatively low number of dif-
ferent parts needs to be manufactured. In operation, heat
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is transferred from the elongate heating means received
in the corresponding first through hole via the lamella
base portion to both side portions which form the side
walls of the heating device. Thus, under operation, heat-
ing energy is radiated off the surfaces of the side walls
and of the base portion. Furthermore, the surrounding
medium (usually air) which directly contacts the heated
lamella is heated and leads to convection between the
lamellae and out of the heating device. Hence, under
operation the heating device heats the nearby environ-
ment by radiation as well as by convection.

[0012] In a preferred embodiment, a lamella further
comprises one or more collar portions surrounding said
one or more first through holes, wherein said collar por-
tions are in thermal contact with said one or more elon-
gate heating means. Throughout this disclosure, the term
"a lamella" should be understood to mean "at least some
(but possibly all) of the lamellae" of the heating device.
By means of these collar portions, the contacting area
between the elongate heating means and the lamella is
increased such that the transfer of thermal energy from
the elongate heating means to the side walls of the heat-
ing device is more effective.

[0013] In the simplest case, the first and second "en-
gagement means" may be simply formed by contact por-
tions or contact surfaces, and the engagement may sim-
ply consist of the contact portions or contact surfaces
abutting each other. Accordingly, gaps between adjacent
lamellae are closed and the side portions form a closed
side wall surface. Furthermore, due to said abutment,
the side portions of adjacent lamellae are in thermal con-
tact with each other such that heat may be transferred
from one lamella to another. This way, thermal differenc-
es are prevented resulting in a uniform temperature dis-
tribution over the side walls of the heating device.
[0014] Preferably, the first and second engagement
means are engagement means strictu sensu in that they
are suitable to prevent a relative shift of two adjacent
lamellae in a direction transverse to the elongate heating
means by engagement rather than friction only (as would
be the case for abutting contact portions). In the heating
device, this type of engagement of adjacent lamellae has
a mutual reinforcing effect providing a stiffness of the
sidewall in spite of a possibly thin material constituting
the lamella. The side portions of the lamella thereby form
a particularly solid surface of the side walls of the heating
device.

[0015] Corresponding engagement means of a pair of
first and second engagement means engaged with each
other may be formed by a recess and by a projection,
respectively. Preferably, one of thefirst (second) engage-
ment means of the lamella is formed by a recess and the
other first (second) engagement means of the same la-
mella is formed by a projection. Thereby, the outer two
engagement means of the first and of the last lamella of
the plurality of lamellae arranged consecutively along the
elongate heating means are both comprised of a recess
and a of a projection. Therefore, it is possible to use iden-
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tical end pieces for both ends of the heating device abut-
ting against the first and last lamella in the stack or se-
quence, respectively. No different end pieces, e.g. one
with two projections and one with two recesses, are need-
ed, such that the heating device is even more simplified.
[0016] Ina preferred embodiment the side portions are
tilted with regard to the lamella plane by an angle o
wherein o is preferably > 60°, more preferably > 70° and
in particular > 85°. In the preferred embodiment, the side
portions are orthogonal with regard to the lamella plane,
i.e. a =90°. These ranges are particularly advantageous
as the resulting even side walls of the heating device
result in a radiation direction nearly perpendicular to the
side wall plane. Furthermore, the engagement means
may then engage in a direction perpendicular to the la-
mella plane which results in an increased stability of the
heating device. However, in order to achieve a radiation
in other directions with respect to the surface of the side
walls, any other suitable angle can also be chosen as
well.

[0017] In order to increase the surface of a lamella -
and thereby simultaneously the heating efficiency by con-
vection and radiation, it is preferred that a lamella com-
prises a corrugated structure. The corrugated structure
may be provided on at least one side portion and/or on
the base portion of the lamella. When provided on the
side portions, the corrugated structure is preferably par-
allel to the elongate heating means since this further in-
creases the stiffness of the side walls of the heating de-
vice.

[0018] Preferably, the lamella is integrally formed from
a single sheet of metal and in particular from a single
sheet of aluminum. This allows for a fast and cost-effec-
tive manufacturing process of the lamella. For example,
a lamella may be formed by cutting and bending a thin
sheet of metal in a single, integrated rolling process. No
sub-pieces need to be connected or assembled for form-
ing alamella, thereby avoiding a comparatively time-con-
suming and expensive manufacturing process. A further
advantage of an integrally formed lamella is that no con-
necting joint between different pieces is required which
would be a potential weakness possibly reducing the life-
time and the stability of the device.

[0019] The shape of the lamella can be characterized
by a width w, a depth d and a thickness t of the metal
sheet forming the lamella. The "depth" of a lamella cor-
responds to the distance that the free end portions at
one end of the side portions project from the base portion
and generally correspond to the pitch of adjacent lamel-
lae in the stack or sequence of lamellae. In case the side
portions are tilted by 90° with respect to the base portion,
the depth of a lamella corresponds to the length between
the fixed end and free end of the side portion.

[0020] In a preferred embodiment the dimensions of a
lamella are as follows: The width w preferably lies in the
range 50 mm < w < 110 mm and more preferably in the
range 70 mm < w < 90 mm, and/or the depth preferably
lies in the range 8 mm < d <25 mm and more preferably
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in the range 13 mm < d < 17 mm, and/or the thickness
lies preferably in the range 0.3 mm <t<0.5 mm and more
preferably in the range 0.4 mm <t < 0.6 mm, and/or the
ratio between thickness and depth t:d preferably lies in
the range 1:90 < t:d < 1:10 and more preferably in the
range 1:60 < t:d < 1:15, and/or the ratio t:w preferably
lies in the range 1:400 < t:d < 1:50 and more preferably
in the range 1:300 < t:d < 1:80. These absolute dimen-
sions have proven to give a favorable compromise be-
tween stability and material savings. In particular, it is
seen that surprisingly, a very rigid overall structure can
be obtained with a metal sheet thickness of as little as
0.5 mm, allowing for a light weight, material saving de-
sign.

[0021] In one embodiment the heating device accord-
ing to the presentinvention further comprises atightening
means and the base portion of each lamella comprises
a second through hole for receiving this tightening
means. In the heating device the plurality of lamellae are
consecutively arranged in a row on the elongate heating
means and the tightening means extends through each
second through hole of each lamella and thereby through
the row of the lamellae. The tightening means tightens
the first and the last lamellae directly or indirectly towards
each other causing an engagement of corresponding first
and second engagement means of adjacent lamellae.
Thereby the lamellae within the row are locked and a
relative shift of the lamellae is prevented. Herein, an ex-
ample of "indirect tightening" could be tightening two end
pieces against each other, said end pieces sandwiching
the stack or row of lamellae.

[0022] Thelamellae preferably comprise atop end and
a bottom end and preferably the base portion of the la-
mellae further comprises a flap portion projecting from
said lamella plane between the top end and said one or
more first through holes. Thereby, the flap portion at least
partially covers the view onto the elongate heating
means when viewing from the top end to the bottom end
along the base portion of a lamella. In this way the user
does not see the heating means when looking through
the heating device from the top towards the bottom and
the appearance of the heating device is improved. This
is particularly advantageous in case the elongate heating
means is an electrical heating rod which would glow in
operation which could be a disturbing look for the user.
[0023] In order to reduce the thermal conductance be-
tween the elongate heating means and at least one of
the two side portions via the base portion, the lamella
may comprise one or more slits perforating the base por-
tion. Due to the slits a heat transfer to the side portion
can be locally reduced resulting in a more uniform tem-
perature distribution along the side portions and prevent-
ing a local overheating of the side portions. This is again
particularly true for electric heaters, where an excessive
heating of the side portions can be prevented.

[0024] Additionally, the lamella may comprise a win-
dow provided in the base portion for enhancing convec-
tion through the lamella. The window is preferably formed
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by initially forming a contour perforating the base portion,
e.g. by a punching or a cutting step, followed by bending
outthe aforementioned flap portion from the base portion
whereby the window is created. The window connects
adjacent chambers which are defined by opposite side
portions of one lamella and adjacent base portions of
adjacent lamellae. Due to the windows under operation
the upward flow of hot air of chambers mixes with hot air
of adjacent chambers resulting in a more even temper-
ature distribution of the air leaving the heating device as
well as of the heating device itself.

[0025] In one embodiment the heating device prefer-
ably comprises an elongate temperature sensing means
and the base portions of the lamellae comprise a further
third through hole for receiving said elongate temperature
sensing means. Additionally, this embodiment preferably
comprises a safety thermostat which is operationally con-
nected with said elongate temperature sensing means
for shutting off further heating in case a temperature
threshold is exceeded. Thus, if the temperature of the
entire heating device or only of a local portion thereof
should be too high for any reason, further heating will be
suppressed ensuring a safe operation. Local overheat-
ing can for example occur if the heating device is locally
covered by a towel or the like. Since the elongate tem-
perature sensing means extends through the entire stack
of lamellae, even local temperature peaks can be no-
ticed.

[0026] In one embodiment, the one or more elongate
heating means may comprise one or more pipes for car-
rying a heating fluid. The lamellae may then be fixed to
the pipes for example by gluing, soldering or press-fitting.
For a gluing connection, the pipes may be coated with a
thermostable glue before the device is assembled. For
a soldering joint the pipes may be coated with a soldering
agentin afirst step before the lamellae are consecutively
arranged. In a second step after the device has been
assembled the device may be heated, e.g. in a furnace,
whereby the soldering agent melts and creates a solder-
ing connection between the pipes and the lamellae. Upon
cooling down of the heating device the final stability of
the soldering connection is achieved. For a press-fitting
joint, the lamellae may first be arranged on the pipes
wherein the first through holes receive said pipes, and
then the pipes may be expanded with a special tool,
whereby the press-fitting joint between the lamellae and
the one or more pipes is created. In all of the examples,
fixing the lamellae to the pipes may be sufficient for the
permanent assembly of the lamellae, no further fixation
or bonding will typically be necessary.

[0027] Preferably, the heating device further compris-
es two end piping portions being in heating fluid connec-
tion with said pipes. Preferably, the end piping portions
are connected with the pipes by a screwing and/or by a
gluing/flange and/or by a soldering connection.

[0028] The presentinvention also comprises alamella
for use in a heating device, in particular for use in a heat-
ing device as described above. The lamella according to
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the present invention is suitable to be arranged along an
elongate heating means of the heating device and com-
prises a base portion and two side portions. The base
portion comprises one or more first through holes for re-
ceiving the elongate heating means and two first engage-
ment means. The two side portions are provided at two
opposite ends of the lamella base portion and are tilted
withregard to alamella plane defined by the base portion.
Further, each side portion has a fixed end which is con-
nected with a base portion and a free end portion which
is provided with second engagement means. The sec-
ond engagement means which are provided at the free
end portions of the side portions are each suitable for
engaging with corresponding first engagement means of
a further adjacent lamella of the same kind. The side
portions of plural lamellae in combination are suitable for
forming side walls of the heating device.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0029] Further advantages and features of the heating
device and the lamella according to the present invention
will be described in the following section in which the
invention is explained in further detail with reference to
two embodiments which are depicted in the attached
drawings, wherein

Fig. 1 shows a first embodiment of the heating de-
vice according to the present invention,

Fig. 2 is an exploded view of the first embodiment
of the heating device,

Fig. 3 is an exploded view of an alternative devel-
opmentofthe firstembodiment of the heating
device according to the present invention,

Fig. 4 is a front view onto a lamella as used in the
first embodiment,

Fig. 5 is a side view onto a lamella as used in the
first embodiment,

Fig. 6 is a top view of a lamella as used in the first
embodiment from the direction denoted as
"C"in Fig. 5,

Fig. 7 is a detailed view of the lamella section de-
noted as "A" in Fig. 6,

Fig. 8 is a detailed view of the lamella section de-
noted as "B" in Fig. 6,

Fig. 9 shows a detailed section through the side
portion of a lamella along the line denoted as
"B-B" in Fig. 5,

Fig. 10 is a schematic sectional top view of a version
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of the first embodiment of the heating device,

Fig. 111 is asectional side view on a first embodiment
of the heating device,

Fig. 12 is a partly exploded perspective view of a
second embodiment of the heating device
according to the present invention,

Fig. 13 is a perspective view of the lamella used in
the second embodiment of the heating de-
vice,

Fig. 14 is a bottom view of the lamella used in the
second embodiment from the direction de-
noted as "E" in Fig. 13,

Fig. 15 is a front view of the lamella used in the sec-
ond embodiment,

Fig. 16 is a sectional view as indicated by the line
denoted as "C-C" in Fig. 15,

Fig. 17 is a sectional view as indicted by the line de-
noted as "D-D" in Fig. 15,

Fig. 18 is a detailed view of the section denoted as
"B" in Fig. 17 and

Fig. 19 is a schematic sectional side view of the sec-
ond embodiment of the heating device.

[0030] Fig. 1 shows a perspective view of a heating

device 10 according to a first embodiment of the present
invention. The heating device 10 comprises a plurality of
lamellae 12 shown in more detail in Fig. 1 to 11 which
are arranged consecutively in a row, thereby forming a
horizontal stack of vertical lamellae. Each lamella 12 has
two side portions 14. Together the plurality of side por-
tions 14 of the lamellae 12 form the side walls 16 of the
heating device 10. At two opposing ends of the heating
device 10, i.e. at the first and at the last lamella 12 of the
row or stack of lamellae 12, respectively, respective end
piping portions 18 are disposed. On top of the heating
device a grid cover 20 and two side covers 22 are dis-
posed.

[0031] Fig. 2 shows an exploded view of the heating
device 10. As seen therein, the plurality of lamellae 12
are arranged along six pipes 24 which are received by
first through holes 26 of the lamellae 12. The end piping
portions 18 comprise receiving holes 28 and the pipes
24 are connected to the end piping portions 18 by means
of pipe connectors 30.

[0032] The pipe connectors 30 comprises a thread 32
and a flange 34, wherein the threads 32 are screwed into
corresponding receiving holes 28 of the end piping por-
tions 18 and the flanges 34 are connected to correspond-
ing ends of the pipes 24 by a gluing connection, prefer-



9 EP 2 687 804 A1 10

ably using a thermostable glue. For the screwing con-
nection between each thread 32 and the corresponding
receiving hole 28 of the end piping portions 18 preferably
a sealing material, e.g. Teflon tape, is used. This way, a
reliable and waterproof connection may be formed be-
tween the end piping portions 18 and the pipes 24.
[0033] For fixing the plurality of lamellae 12 onto the
pipes 24, the pipes 24 are inserted through the respective
first through hole 26 of each lamella 12 and the lamellae
12 are pushed together to form a tight stack. Thereafter,
the pipes 24 are expanded for example by inserting a
suitable tool into the pipes whereby each lamella 12 is
press-fitted to the pipes 24 and a stable press-fitting con-
nection is formed. During operation of the heating device
10the pipes 24 are carrying a heating fluid, typically water
which heats the pipes 24. The heat is transferred via the
press-fitting connection to each of the lamellae 12 and
further to the side walls 16 of the heating device 10 formed
by the side portions 14 of the lamellae.

[0034] Fig. 3 shows an exploded view of the heating
device 10 which is generally the same as that of Fig. 1
except that it dispenses with pipe connectors 30 used in
the embodiment of Fig. 2. In this alternative first embod-
iment shown in Fig. 3, the pipes 24 are connected to the
end piping portions 18 and to the plurality of lamellae 12
by means of a soldering connection. For this purpose,
the pipes 24 are coated with a soldering agent in a first
step, and then the heating device 10 is preliminarily as-
sembled by arranging the plurality of lamellae 12 along
the pipes 24 and inserting the pipes 24 into corresponding
receiving holes 28 of the end piping portions 18. After
the heating device 10 has been preliminarily assembled
and tightened, the heating device 10 is heated, e.g. in a
furnace, whereby the soldering agent disposed on the
pipes 24 melts and forms a soldering connection between
the pipes 24 and each of the lamellae 12 as well as be-
tween the pipes 24 and the end piping portions 18. Upon
cooling down of the heating device 10 a stable and wa-
tertight connection is formed between the pipes 24 and
the end piping portions 18 as well as between the pipes
24 and each of the lamellae 12. The latter allows for an
efficient heat transfer between the pipes 24 and the la-
mellae 12.

[0035] Fig. 4 shows a front view onto the lamella 12
used for the first embodiment of the heating device 10.
The lamella 12 comprises a base portion 36, the base
portion 36 comprising said first through holes 26 and a
corrugated structure 38. The first through holes 26 are
disposed for receiving the pipes 24 (not shown) and the
corrugated structure 38 is disposed for increasing the
surface of the base portion 38 of the lamella 12 whereby
the heat transfer by convection and radiation to the en-
vironment is improved. In the embodiment of Fig. 4 the
corrugated structure 38 is disposed at two opposite ends
of the base portion 36 but it could be disposed at other
positions as well. In other embodiments, the corrugated
structure 36 may be omitted.

[0036] Fig. 5 shows a side view onto the lamella 12 of
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Fig. 4. The lamella 12 comprises side portions 14 which
are tilted with respect to the base portion 36 by 90° and
collar portions 40 which surround the first through holes
26 and extend in a direction perpendicular to the base
portion 36 of the lamella 12. A plurality of side portions
14 of the plurality of lamellae 12 of the heating device 10
together forms the side walls 16 of the heating device 10
(see Fig. 1). As depicted in Fig. 5, the side portions 14
may comprise a corrugated structure 38 as well in order
to increase the surface of the side walls 16 of the heating
device 10 thus improving the efficiency of heat transfer
from the heating device 10 to the surrounding space. The
corrugated structure 38 provided at the side portions 14
also improves the stability and the stiffness of the side
walls 16 of the heating device 10 formed by the plurality
of side portions 14.

[0037] In the embodiment shown, the width w of the
lamella 12 (see Fig. 4) is 80 mm and the depth d (see
Fig. 5) is 18 mm. The thickness t of the metal sheet (see
Fig. 7) constituting the lamella 12 is 0 - 5 mm only.
[0038] Fig. 6 shows a top view onto the lamella 12 from
the direction denoted as "C" in Fig. 5. At two opposite
ends of the base portion 36 the side portions 14 with
respective free end portions 42 are provided. The side
portions 14 extend in a direction which is about perpen-
dicular to a lamella plane defined by the base portion 36,
and the free end portions 42 extend about vertically at
an end of a respective side portion 14 towards the inner
side of the heating device 10. The collar portion 40 pro-
jecting in a direction vertically to the base portion 36 and
surrounding a corresponding first through hole 26 pro-
vides an area for contacting a corresponding pipe 24 and
ensures an efficient heat transfer from the pipe 24 to the
lamella 12.

[0039] Figs. 7 and 8 show the two enlarged views of
side portions 14 provided at opposite ends of the base
portion 36 with free end portions 42 corresponding to the
same lamella 12, where Fig. 7 corresponds to the section
denoted as "A" in Fig. 6 and Fig. 8 corresponds to the
section denoted as "B" in Fig. 6. The base portion 36 of
the lamella 12 comprises two first engagement means
44a, 44b and each of the two free end portions 42 of a
lamella comprise a second engagementmeans 46a, 46b.
The first engagement means comprise one projection
44b (Fig. 7) and one recess 44a (Fig. 8). The second
engagement means likewise comprises one projection
46b (Fig. 8) and one recess 46a (Fig. 7). This way, iden-
tical end piping portions 18 can be used for engaging
with the first and last lamella 12 of the stack.

[0040] In the assembled heating device 10, the free
end portions 42 of a lamella 12 abut against the base
portion 36 of the adjacent lamella 12, with the second
engagement means 46a, 46b of the lamella 12 engaging
with a corresponding first engagement means 44a, 44b
of the adjacent lamella 12. Due to the engagement of
firstand second engagement means (44a, 44b; 46a, 46b)
the lamellae 12 are locked within the heating device 10
and prevented from shifting in the direction of the lamella
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plane defined by the base portion 36. Each second en-
gagement means 46a, 46b - except for the engagement
means 46a, 46b of the first or last lamella 12 - engages
with a corresponding first engagement means 44a, 44b
of an adjacent lamella 12. This way, the free end portions
42 are fixed in their positions thus preventing the side
portion 14 from being bent with respect to the lamella
plane. This results in a remarkably stiff and solid surface
of the side walls 16 of the heating device 10 despite the
thin material forming a lamella 12. The corrugated struc-
ture 38 further improves the stiffness of the side walls 16
as the flexibility of the side portions 14 is reduced as can
be seen from Figs. 7 and 8. This is also apparent from
Fig. 9 showing a section through the side portion 14 along
the line denoted as "B-B" in Fig. 5.

[0041] Fig. 10 shows a schematic sectional top view
of the heating device 10 in which a pipe 24 is received
by first through holes 26 of lamellae 12 arranged along
a pipe 24. The pipe 24 carries a heating fluid such as
water and heat is transferred from the pipe 24 to the side
portions 14 via the base portions 36 of the lamellae 12,
wherein the heat transfer is improved by means of the
collar portions 40. The heated side portions 14 forming
the side walls 16 of the heating device 10 radiate heat to
the environment. This is indicated by arrows in Fig. 10.
The air inside the heating device is heated by convection
and radiation. In Fig. 10 the hot air inside the heating
device 10 is indicated by dots.

[0042] Fig. 11 shows a schematic sectional side view
of the entire heating device 10 of the first embodiment
wherein the section extends through the pipes 24 re-
ceived by the first through holes 26 of the plurality of
lamellae 12. In Fig. 11 the flow of the upwardly directed
hot air inside and out of the heating device 10 is indicated
by straight upwardly directed arrows. The flow of the heat-
ing fluid inside the pipes 24 and inside the end piping
portions 18 is indicated by bent arrows. While Fig. 10
illustrates the effect or heat radiation in a direction per-
pendicular to the side walls 16 of the heating device 10,
Fig. 11 illustrates the heating effect by convection caused
by upwardly flowing hot air leaving the heating device 10
through the grid cover 20.

[0043] Fig. 12 shows aperspective and partly exploded
view of a heating device 48 according to a second em-
bodiment of the present invention. The heating device
48 according to the second embodiment differs from the
heating device 10 according to the first embodiment of
the present invention in that it is operated electrically in-
stead of being heated by means of a heating fluid.
[0044] The heating device 48 comprises a plurality of
lamellae 12 which are arranged along electrical heating
elements 50 which form another example of an elongate
heating means. The lamellae 12 are arranged in a row
and tightened by means of two tightening means 52 such
as a threaded rod. An elongate temperature sensing
means 54 extends through the stack of lamellae 12 for
sensing the temperature inside the heating device 48.
The elongate temperature sensing means 54 is connect-
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ed to a safety thermostat 56. The thermostat 58 is oper-
ationally connected with a regulating button 60 and is
mounted within a receiving portion 62. At opposing ends
of the row of lamellae 12 side covers 64 are disposed.
On top of the heating device 48 a grid cover 20 is pro-
vided.

[0045] For adjusting a desired temperature, the user
may turn the regulating button 60, thereby providing the
corresponding set value of the desired temperature to
the thermostat 58. The thermostat 58 allows regulating
the power applied to the electrical heating element 50 in
away per se known from priorart. In case the temperature
of the heating device 48 or of a portion thereof exceeds
a predetermined threshold, this is detected by the safety
thermostat 56 via the elongate temperature sensing
means 54 which then prevents further heating. This safe-
ty function works independently from the user input and
ensures a safe operation of the heating device 48.
[0046] Fig. 13 shows a perspective view of a lamella
12 used in the heating device 48 of the second embod-
iment. The lamella 12 comprises first through holes 26
for receiving the electrical heating elements 50, second
through holes 66 for receiving the tightening means 52
and a third through hole 68 for receiving the elongate
temperature sensing means 54. Furthermore, the lamella
12 comprises slits 70, a flap portion 72 and a window 74.
The slits 70 and the window 74 are provided in the base
portion 36 of the lamella 12 and the flap portion 72
projects from the lamella plane defined by the base por-
tion 36 between the first through holes 26 and the top
end 76 of the lamella 12.

[0047] Fig. 14 shows a bottom view of the lamella 12
from the direction denoted as "E" in Fig. 13. As can be
seen in Fig. 14, the flap portion 72 projects from the la-
mella plane defined by the base portion 36 whereby the
view onto the electrical heating elements 50 is at least
partially covered by the flap portion 72 when viewing from
the top to the bottom of the heating device 48 along the
lamella plane. This way, the user does not see the elec-
trical heating elements 50 when viewing from the above
into the heating device 48 whereby the flap portions 72
provide a more pleasant appearance of the heating de-
vice 48.

[0048] Fig. 15 shows a front view onto the lamella 12
showing again two pairs of slits 70 provided at opposite
ends of the base portion 36. Between the pairs of slits
70 the first through holes 26 are provided in the base
portion. The slits 70 perforate the base portion 36 and
reduce the thermal conductance from the electrical heat-
ing elements 50 received in the first through holes 26 to
the side portions 14 viathe base portion 36. The reduction
of thermal conductance by the slits 70 is provided only
locally and close to the first through holes 26 such that
the heating uniformity of the side portions 14 is improved
and local excessive heating of the side portions 14 can
be avoided.

[0049] Fig. 16 shows a sectional top view onto the la-
mella 12 from the direction denoted as "E" in Fig. 13,
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where the lamella is cut along the line denoted as "C-C"
in Fig. 15. As can be seen from Fig. 16 the slits 70 are
provided within the base portion 36 of the lamella 12 and
interrupting locally the heat transfer from the electrical
heating element 50 (not shown) which is received in the
first through hole 26 to the side portions 14 via the base
portion 36.

[0050] Fig. 17 shows a sectional side view of the la-
mella 12 when the lamella is cut along the line denoted
as "D-D" in Fig. 15. The area denoted as "D" in Fig. 17
is depicted detail in Fig. 18. As can be seen in Fig. 18,
the flap portion 72 projects from the lamella plane defined
by the base portion 36 of the lamella 12, thereby covering
the view onto the electrical heating elements 50 (not
shown) when viewing from the top end 76 along the la-
mella plane. The flap portion 72 is preferably created by
creating a contour perforating the base portion 36, e.g.
by cutting or punching, and by bending the material sur-
rounded by the contour out of the lamella plane, thereby
creating the window 74.

[0051] During operation of the heating device 48, the
flow of hot air is redirected by the flap portions 72 and
the hot air streams through the windows 74 of corre-
sponding lamellae 12 whereby the hot air distributes
among the chamber formed between adjacent lamellae
12, resulting in a more uniform airflow leaving the heating
device 48 through the grid cover 20 and heating the en-
vironment by convection.

[0052] Fig. 19 shows a schematic sectional side view
of the entire heating device 48, the section extending
through the electrical heating elements 50 received in
the first through holes 26 of the plurality of lamellae 12.
In Fig. 19 the flow of the upwardly directed hot air inside
and out of the heating device 48 is indicated by straight
upwardly directed arrows, illustrating the heating effect
by convection caused by upwardly flowing hot air leaving
the heating device 48 through the grid cover 20.

[0053] Although the present invention has been de-
scribed with specific reference to a first and second em-
bodiment shown in Figs. 1 to 19, it is understood that
changes can be made and features can occur in different
combinations without departing from the present inven-
tion. The described embodiments are to be considered
as only illustrative and not restrictive. In particular, the
slits 70, the window 74, the flap portion 72, the collar
portion 40 and the assembly by means of the tightening
means 52 which have been described only with respect
to the second embodiment may be applied to the first
embodiment in the same manner.

LIST OF REFERENCE NUMBERS

[0054]
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16 side wall
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18 end piping portion

20 grid cover

22 side cover

24 pipes

26 first through hole

28 receiving hole

30 pipe connector

32 thread

34 flange

36 base portion

38 corrugated structure

40 collar portion

42 free end portion

44a,b first engagement means
46a,b  second engagement means
48 heating device

50 electrical heating element
52 tightening means

54 elongate temperature sensing means
56 safety thermostat

58 thermostat

60 regulating button

62 receiving portion

64 side cover

66 second through holes
68 third through holes

70 slit

72 flap portion

74 window

76 top end

Claims

1. A heating device (10, 48) comprising:

- one or more elongate heating means (24, 50),
and

- a plurality of lamellae (12) consecutively ar-
ranged along said one or more elongate heating
means (24, 50), each lamella (12) comprising:

+ a base portion (36), said base portion (36)
comprising one or more first through holes
(26) for receiving said one or more elongate
heating means (24, 50) and two first en-
gagement means (44a, 44b), and

« two side portions (14), said side portions
(14) being provided at two opposite ends of
said lamella base portion (36) and being tilt-
ed with regard to a lamella plane defined by
said base portion (36), each side portion
(14) having a fixed end connected with said
base portion (36), and a free end portion
(42) being provided with second engage-
ment means (46a, 46b),

wherein said second engagement means
(46a, 46b) provided at said free end portions
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(42) of said side portions (14) each engage
with  corresponding first engagement
means (44a, 44b) of a respective adjacent
lamella (12), wherein the side portions (14)
of plural lamellae (12) in combination form
sidewalls (16) of the heating device (10, 48).

The heating device (10, 48) according to claim 1,
wherein alamella (12) further comprises one or more
collar portions (40) surrounding said one or more
first through holes (26) receiving said one or more
elongate heating means (24, 50), and

wherein said one or more collar portions (40) are in
thermal contact with said one or more elongate heat-
ing means (24, 50).

The heating device (10, 48) according to one of the
preceding claims, wherein said first and second en-
gagement means (44, 46) are formed by contact por-
tions and said engagement is formed by the contact
portions abutting each other.

The heating device (10, 48) according to one of the
preceding claims, wherein the first and second en-
gagement means (44a, 44b, 46a, 46b) are suitable
to prevent a relative shift of two adjacent lamellae
(12) in a direction transverse to the elongate heating
means (24, 50).

The heating device (10, 48) according to one of the
preceding claims, wherein one engagement means
of a corresponding pair of first and second engage-
ment means (44a, 44b, 46a, 46b) engaging with
each other is formed by a recess and the other one
is formed by a projection,

wherein preferably one of the first (second) engage-
ment means of each lamella (12) is formed by a re-
cess (44a, 46a) and the other first (second) engage-
ment means of the same lamella (12) is formed by
a projection.

The heating device (10, 48) according to one of the
preceding claims, wherein said side portions are tilt-
ed with regard to said lamella plane by an angle «,
wherein a is preferably > 60°, more preferably > 70°
and in particular > 85°.

The heating device (10, 48) according to one of the
preceding claims, wherein a lamella (12) further
comprises a corrugated structure (3 8) provided on
at least one of said side portions (14) and/or on the
base portion (36).

The heating device (10, 48) according to one of the
preceding claims, wherein a lamella (12) is integrally
formed from a single sheet of metal, in particular from
a single sheet of aluminum.
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9.

10.

1.

12.

The heating device (10, 48) according to claim 8,
wherein a lamella (12) has a width w and a depth d
corresponding to the distance a free end portion (42)
projects from the base portion (36), and wherein the
metal sheet forming a lamella (12) has a thickness
t, wherein

preferably 50 mm <w <110 mm and more preferably
70 mm < w < 90 mm, and/or

preferably 8 mm < d < 25 mm and more preferably
13 mm <d <17 mm, and/or

preferably 0,3 mm <t <1,5 mm and more preferably
0,4 mm <t<0,6 mm, and/or

the ratio t:d is preferably 1:90 < t:d < 1:10 and more
preferably 1:60 < t:d < 1:15, and/or

the ratio t:w is preferably 1:400 < t:d < 1:50 and more
preferably 1:300 < t:d < 1:80.

The heating device (10, 48) according to one of the
preceding claims, further comprising a tightening
means (52),

wherein the plurality of lamellae (12) are consecu-
tively arranged in a row on said one or more elongate
heating means (24, 50), the row comprising a first
and a last lamella (12),

wherein the base portion (36) of each lamella (12)
comprises a second through hole (66) for receiving
said tightening means (52), and

wherein said tightening means (52) tightens said first
and last lamella (12) directly or indirectly towards
each other such that corresponding first and second
engagement means (44, 46) of adjacent lamellae
(12) engage whereby the lamellae (12) are locked
within said row.

The heating device (10, 48) according claim 10,
wherein said lamella (12) further comprises a top
end (76) and a bottom end, and wherein the base
portion (36) of a lamella (12) further comprises

- one or more slits (70) perforating the base por-
tion (36) for reducing the thermal conductance
between the elongate heating means (24, 50)
and at least one of the two side portions (14) via
the base portion (36), and/or

- a flap portion (72) projecting from said lamella
plane between the top end (76) and said one or
more first through holes (26), wherein said flap
portion (72) atleast partially covers the view onto
the elongate heating means (24, 50) when view-
ing from said top end (76) to said bottom end
along said base portion (36), and/or
-awindow (74) provided in the base portion (36)
for enhancing convection through said lamella
(12), wherein said window (74) is preferably
formed by punching and bending out said flap
portion (72) from said base portion (36).

The heating device (48) according claim 11, further
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comprising an elongate temperature sensing means
(54), wherein the base portions (36) of said lamellae
(12) further comprise a third through hole (68) for
receiving said elongate temperature sensing means
(54),

said heating device (48) preferably further compris-
ing a safety thermostat (56) operationally connected
with said elongate temperature sensing means (54)
for shutting off further heating in case a temperature
threshold is exceeded.

The heating device (10) according to one of claims
1 to 9, wherein the one or more elongate heating
means (24) of the heating device (10) comprise one
or more pipes (24) for carrying a heating fluid, and
wherein said lamellae (12) are preferably fixed to
said pipes (24), in particular by gluing, soldering or
press fitting.

The heating device (10) according to claim 13, fur-
ther comprising two end piping portions (18) being
in heating fluid connection with said pipes (24), said
pipes (24) being connected to said end piping por-
tions (18) by a connection, wherein said connection
is preferably formed by a screwing, gluing/flange or
soldering connection.

A lamella (12) for use in a heating device (10, 48),
one of claims 1 to 14, and suitable to be arranged
along an elongate heating means (24, 50) of said
heating device (10, 48), said lamella (12) comprising:

» abase portion (36), said base portion (36) com-
prising one or more first through holes (26) for
receiving said elongate heating means (24, 50)
and two first engagement means (44), and

« two side portions (14), said side portions (14)
being provided at two opposite ends of said la-
mella base portion (36) and being tilted with re-
gard to a lamella plane defined by said base
portion (36), each side portion having a fixed
end connected with said base portion (36), and
a free end portion (42) being provided with sec-
ond engagement means (46),

wherein said second engagement means (46)
provided at said free end portions (42) of said
side portions (14) are each suitable for engaging
with corresponding first engagement means
(44) of a further adjacent lamella (12) of the
same kind, wherein the side portions (14) of plu-
ral lamellae (12) in combination are suitable for
forming sidewalls (16) of the heating device (10,
48).
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