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(54) Heating element for heaters

(57) A heating element for heaters, of the modular
type, comprising at least one radiating module (11, 111),
which is constituted by a metallic plate (12, 112) within
which, along its planar dimension, there are a plurality of
parallel ducts (13, 113) which are open at their ends (14,

114), and at least two manifold modules (15, 115), which
are fixed to the plate (12, 112) respectively on opposite
sides at the opposite end openings (14, 114) of the ducts
(13, 113). The plate (12, 112) that composes the radiating
module (11, 111) and the manifold modules (15, 115) are
each constituted by a single piece of extruded aluminum.
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Description

[0001] The present invention relates to a heating ele-
ment for heaters.

[0002] A current trend in the market of furniture com-
ponents for heating is to provide heaters which have a
spare styling and are as flat as possible.

[0003] Forexample, radiators composed in practice of
radiating panels, constituted by a shell-and-tube heating
element incorporated in a flat matrix which radiates its
heat into the environment, are particularly appreciated.

[0004] The aim of the present invention is to provide a
heating element for heaters which is particularly flat so
that it can be associated with flat heaters, achieving in
any case a heat efficiency which is perceived as satis-
factory by the user.

[0005] Within this aim, an object of the present inven-
tion is to provide a heating element for heaters which is
flexible in its association with flat heaters.

[0006] Anotherobjectofthe presentinventionis to pro-
vide a heating element for heaters which has a reduced
wall space occupation with respect to known heating el-
ements.

[0007] Anotherobjectofthe presentinventionis to pro-
vide a heating element for heaters which has excellent
radiating capabilities.

[0008] Anotherobjectof the presentinvention s to pro-
vide a heating element for heaters which allows to
achieve cost reductions for its manufacture and/or inven-
tory management.

[0009] A further object of the present invention is to
provide a heating element which can directly constitute
a heater.

[0010] A still further object of the present invention is
to provide a heating element which can be manufactured
with known systems and technologies.

[0011] This aim and these and other objects, which will
become better apparent hereinafter, are achieved by a
heating element for heaters, of the modular type, char-
acterized in that it comprises at least one radiating mod-
ule, which is constituted by a metallic plate within which,
along its planar dimension, there are a plurality of parallel
ducts which are open at their ends, and at least two man-
ifold modules, which are fixed to said plate respectively
on opposite sides at the opposite end openings of said
ducts, said at least two manifold modules, together with
said parallel ducts, forming a path for a heat transfer lig-
uid, said radiator being composed selectively of a single
plate or of several plates, which form the radiating mod-
ules and are mutually fixed at their lateral edges so that
said ducts of all the radiating modules are parallel, said
at least two manifold modules being arranged trans-
versely to all of said ducts at the opposite end openings
of said ducts.

[0012] Further characteristics and advantages of the
invention will become better apparent from the following
detailed description of a preferred but not exclusive em-
bodiment thereof, illustrated by way of non-limiting ex-
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ample in the accompanying drawings, wherein:

Figure 1is a partially sectional front view of a heating
element for heaters according to the invention;
Figure 2 is a top view of the radiating module which
composes a heating element for heaters according
to the invention;

Figure 3 is a sectional side view of a heating element
for heaters according to the invention;

Figure 4 is an enlarged-scale view of a detail of the
lateral cross-section of Figure 3;

Figure 5 is a schematic perspective view of a corner
portion of a heating element for heaters according
to the invention;

Figure 6 is an exploded schematic perspective view
of a corner portion of a heating element for heaters
according to the invention;

Figure 7 is a front view of a heating element for heat-
ers composed of three radiating modules which are
welded laterally.

[0013] With reference to the figures, in a first embod-
iment a heating element for heaters according to the in-
vention is generally designated by the reference numeral
10.

[0014] The heating element 10 comprises a radiating
module 11, which is constituted by a metal plate 12 inside
which, along its planar dimension, there are a plurality of
parallel ducts 13, which are open at their ends 14.
[0015] The heating element 10 further comprises two
manifold modules 15, which are fixed to the plate 12 re-
spectively on opposite sides at the opposite end open-
ings 14 of the ducts 13.

[0016] The two manifold modules 15, together with the
ducts 13, form a path for a heat transfer liquid, such as
hotwater, which arrives from a heating system connected
to the heating element 10.

[0017] In particular, the plate 12 is constituted by a
single piece of extruded aluminum, which has a rectan-
gular perimetric shape; in practice, the plate 12 has two
facing plate-like portions, respectively a first plate-like
portion 16 and a second plate-like portion 17, which are
connected by longitudinal partitions 18 which delimit the
ducts 13 laterally.

[0018] The ducts 13 therefore have a flattened rectan-
gular contour.

[0019] A series of fins 19 protrudes at right angles out-
ward from the first plate-like portion 16; said fins are par-
allel to the longitudinal dimension of the ducts 13 and are
formed monolithically with the plate 12.

[0020] Atthe end openings 14 of the ducts 13, the sec-
ond plate-like portion 17 protrudes beyond the end open-
ings 14, forming a band 20 which is oriented transversely
with respect to the ducts 13 (according to the orientation
of the figures, there are two bands 20, an upper one and
a lower one).

[0021] In practice, each manifold module 15 is formed
by a single element which has a substantially L-shaped
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cross-section.

[0022] Each manifold module 15 rests, with a first lon-
gitudinal end edge 21, on the border 22 of the first plate-
like portion 16 which corresponds to the region of the end
openings 14 and, with its second longitudinal end edge
23, which is perpendicular to the first longitudinal end
edge 21, against the second plate-like portion 17.
[0023] As shown in Figure 4, the second longitudinal
end edge 23 of the manifold module 15 is wider, in order
to rest well against the second plate-like portion 17, so
that it is aligned with the end edge 24 thereof.

[0024] The manifold modules 15 also are made of ex-
truded aluminum and are fixed to the plate 12 by welding.
[0025] Figure 4 also shows a bevel 25, which is formed
on the first longitudinal end edge 21 in order to facilitate
the welding of said region of the manifold module 15 to
the plate 12.

[0026] Inparticular, the longitudinal partitions 18 which
delimit laterally the ducts 13 protrude externally with re-
spect to the border 22 of the first plate-like portion 16
which corresponds to the region of the end openings 14.
[0027] In this embodiment, the longitudinal partitions
18 that correspond to the side walls of the plate 12 reach
the end edge 24 of the second plate-like portion 17, so
as to close laterally the space delimited by the plate 12
and by the manifold modules 15.

[0028] Depending on the particular manufacturing re-
quirements, each longitudinal partition 18 related to the
inside of the plate 12 can protrude externally with respect
to one of the two borders 22 of the first plate-like portion
16, obstructing the channel formed by the manifold mod-
ule 15 together with the band 20 of the plate 12, so as to
provide dividing walls 18a inside said manifold module
which are adapted to form a particular path for the heat
transfer fluid, which is useful for distributing said heat
transfer fluid over the entire surface of the plate 12; in
this embodiment there is a single dividing wall 18a ar-
ranged on the lower band 20.

[0029] In the manifold modules 15 there are also an
intake hole 26 and a discharge hole 27 for the heat trans-
fer fluid, which are connected to the duct of the hydraulic
heating system, and there is a vent hole 28, where the
vent valve is to be connected.

[0030] The intake hole 26 and the discharge hole 27
are arranged, for example, on opposite sides of the di-
viding wall 18a, while the vent hole 28 is located at the
upper band 20.

[0031] At the corners 30 of the area occupied by the
fins 19, said fins have a recess so as to provide space
for positioning the wall supports 31 for the heating ele-
ment 10.

[0032] A different embodiment of the heating element,
now designated by the reference numeral 100, as shown
in Figure 7, is described hereinafter.

[0033] This embodiment comprises three radiating
modules 111 which are arranged side-by-side and are
welded in pairs.

[0034] In particular, the plates 112 which form the ra-
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diating modules 111 are welded at the lateral edges 129
so that the ducts 113 of all the radiating modules 115 are
parallel.

[0035] The two manifold modules 115 of course are
arranged transversely to all the ducts at the opposite end
openings 114 of said ducts.

[0036] In this case, the longitudinal partitions 118
which correspond to the outer side walls of the outermost
plates 112 reach the end edge 124 of the second plate-
like portion 117, so as to close laterally the space delim-
ited by the plates 112 and by the manifold modules 115.
[0037] In this case also, the intake hole 126 and the
discharge hole 127 are arranged, for example, on oppo-
site sides of a dividing wall 118a, while the vent hole 128
is located at the upper band 20.

[0038] In both of the described cases, the preferred
manufacturing method entails producing the plates and
the manifold modules by extrusion and subsequent work-
ing, by chip-forming machining, said plates at the ends
in order to obtain the geometry suitable to mate with the
manifold modules.

[0039] In practice it has been found that the invention
thus described achieves the intended aim and objects.
[0040] In particular, the present invention provides a
modular heating element which allows to produce in a
standardized manner substantially just two types of ele-
ment, the radiating modules and the manifold modules,
reworking them subsequently in order to adapt them to
requirements.

[0041] Substantial cost reductions are thus obtained
both in terms of production and in terms of storage, since
it is necessary to manage substantially just two compo-
nents.

[0042] The use of an extruded aluminum plate entails
the possibility to obtain a very low thickness for the heat-
ing element and to obtain an integrated element without
therefore having to assemble the various tubes which
are typical of known shell-and-tube structures.

[0043] The reduced space occupation also leads to a
reduced amount of water, to the full advantage of energy
saving.

[0044] The fact of having aluminum modules allows to

have reduced masses to be managed both during trans-
port and during installation of the heating element and
also allows to use wall supports which are smaller than
those typically used for heaters made of heavier materi-
als.

[0045] Moreover, aluminum is more resistant to the at-
tack of metal deterioration phenomena, such as for ex-
ample corrosion.

[0046] The reduced thickness and modular assembly
make the heating element according to the invention
adapted to be associated with aesthetic covering ele-
ments having various shapes and dimensions, in order
to compose a design heater; at the same time, if finished
with care, it can be used directly as a visible heater.
[0047] In practice, the materials employed, so long as
they are compatible with the specific use, as well as the



5 EP 1717 537 A1 6

dimensions, may be any according to requirements and
to the state of the art.

[0048] The disclosures in Italian Utility Model Applica-
tion No. PD2005U000028 from which this application
claims priority are incorporated herein by reference.
[0049] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. A heating element for heaters, of the modular type,
characterized in that it comprises at least one ra-
diating module (11, 111), which is constituted by a
metallic plate (12, 112) within which, along its planar
dimension, there are a plurality of parallel ducts (13,
113) which are open at their ends (14, 114), and at
least two manifold modules (15, 115), which are fixed
to said plate (12, 112) respectively on opposite sides
at the opposite end openings (14, 114) of said ducts
(13, 113), said at least two manifold modules, togeth-
er with said ducts (13, 113), forming a path for a heat
transfer liquid, said radiator (10, 100) being com-
posed selectively of a single plate (12) or of several
plates (112), which form the radiating modules (11,
111) and are mutually fixed at their lateral edges
(129) so that said ducts (113) of all the radiating mod-
ules (111) are parallel, said at least two manifold
modules (115) being arranged transversely to all of
said ducts (113) at the opposite end openings (114)
of said ducts (113).

2. The heating element according to claim 1, charac-
terized in that said plate (12, 112) is constituted by
a single piece of extruded aluminum.

3. The heating element according to claim 2, charac-
terized in that said plate (12, 112) has two facing
plate-like portions, respectively a first plate-like por-
tion (16) and a second plate-like portion (17), which
are connected by longitudinal partitions (18) which
delimit laterally said ducts (13, 113), a series of fins
(19) protruding at right angles outward from said first
plate-like portion (16), said fins being parallel to the
extension of said ducts (13, 113), and being formed
monolithically with said plate (12, 112).

4. The heating element according to claim 3, charac-
terized in that said ducts (13, 113) have a flattened
rectangular contour.

5. The heating element according to one or more of the
preceding claims, characterized in that said sec-
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10.

ond plate-like portion (17), at said end openings (14,
114) of said ducts (13, 113), protrudes beyond said
end openings (14, 114), forming respective opposite
bands (20), each of which is oriented transversely
to said ducts (13, 113), each one of said manifold
modules (15, 115) being formed by a single element
which has a substantially L-shaped contour and
rests, with a first longitudinal end edge (21) thereof,
on the border (22) of said first plate-like portion (16),
which corresponds to the region of said end open-
ings (14, 114), and rests, with its second longitudinal
end edge (23), which is perpendicular to said first
longitudinal end edge (21), against said second
plate-like portion (17).

The heating element according to claim 5, charac-
terized in that said second longitudinal end edge
(23) of each one of said manifold modules (15, 115)
is wider so as to rest well against said second plate-
like portion (17), so as to be aligned with the end
edge (24) of said second plate-like portion (17), a
bevel (25) being formed on each one of said manifold
modules (15, 115) on said first longitudinal end edge
(21), in order to facilitate the welding of said region
of the manifold module (15, 115) to said plate (12,
112).

The heating element according to one or more of the
preceding claims, characterized in that said man-
ifold modules (15) also are made of extruded alumi-
num like said at least one radiating module (11, 111)
and are fixed to said at least one radiating module
(11, 111) by welding.

The heating element according to one or more of the
preceding claims, characterized in that said longi-
tudinal partitions (18) which delimit laterally said
ducts (13, 113) protrude externally with respect to
said border (22) of said first plate-like portion (16)
which corresponds to the region of said end open-
ings (14, 114).

The heating element according to one or more of the
preceding claims, characterized in that said longi-
tudinal partitions (18) which correspond to the side
walls of the plate (12) reach the end edge (24) of the
second plate-like portion (17), so as to close laterally
the space delimited by said plate (12) and by the
manifold modules (15).

The heating element according to one or more of the
preceding claims, characterized in that it compris-
es at least one dividing wall (18a), which is formed
by the protrusion of a corresponding longitudinal par-
tition (18) outside one of the two borders (22) of said
first plate-like portion (16), so as to obstruct the chan-
nel formed by the corresponding manifold module
(15,115) and by the band (20) of the plate (12, 112).
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11. The heating element according to one or more of the
preceding claims, characterized in that in said
manifold modules (15, 115) there is also the intake
hole (26) and the discharge hole (27) for the heat
transfer fluid, which can be connected to the duct of 5
the hydraulic heating system, and there is also a vent
hole (28) to which the vent valve can be connected.

12. The heating element according to claim 11, charac-
terized in that said intake hole (26) and said dis- 10
charge hole (27) are arranged on opposite sides of
said dividing wall (18a).

13. The heating element according to one or more of the
preceding claims, characterized in that said fins 75
(19) are provided with a recess at the corners (30)
of the area occupied by said fins (19) so as to provide

space for positioning the wall supports (31) for the

heating element (10, 100).
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