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(54) HEATING STRUCTURE FOR HOT AIR DISTRIBUTORS

(67)  Anheating structure for hot air distributors, com-
prising a tubular element (10) inserted inside a casing
(11) of a hot air distributor, wherein said tubular element
(10) is engaged in correspondence with a tapered end
(12) of said distributor from which a flow of hot air (7)
outcomes and said tubular element (10) includes at least
oneresistor (13) attached to a thermally conductive layer
(14), while, at one end opposite to said tapered end (12),

an inlet opening (1) is provided where a flow of supply
air (F) flows; said flow of supply air (F) is divided, by
means of a transverse barrier (2), into two air flows (F1),
which flow inside respective cavities (3) and follow a
winding path, so that the air flow (F3) conveyed towards
the output, by flowing along said resistor (13), is con-
stantly and efficiently heated.
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Description

[0001] The present invention generally relates to a
heating structure for hot air distributors.

[0002] More particularly, the inventionrelates to a heat-
ing structure for hot air distributors, in which a resistor is
traversed by an air flow and at least one conductor ele-
ment, which is coupled with a support element made of
a stable thermally material, converts electrical energy in-
to heat.

[0003] Known heating elements are normally used for
hot air distributors, such as, for example, air heaters for
environments, hair dryer, etc.

[0004] Said heating elements, which are traversed by
a flow of air or other fluid which is supplied in output, are
generally made of ceramic material or another heat re-
sistant material and are inserted inside a tubular element,
in which, from one end, air is blown.

[0005] Furthermore, the heating elementis connected
to a source of electric supply, through a support element
which is usually placed at the air inlet. At an output end
a further protective disk made of ceramic, which contains
the channels within which flows the outgoing hot air, is
also placed.

[0006] The heating elements are normally constituted
by spiral-shaped electrical conductors, which are insu-
lated and fixed to the support element.

[0007] The above electrical conductors may be posi-
tioned within the channels of the support element, which
extend from the air inlet up to the air outlet, or can be
fitted on an external liner of the support element.
[0008] When electric power is supplied, both the air at
the input of the device and the support element of said
resistors are instantly heated.

[0009] The presentinvention is related to an improved
heating structure for hot air distributors, which has a
greater reliability of the heating elements, a better heat
transfer to the output and, consequently, a greater effi-
ciency, with respect to the prior art.

[0010] Another object of the invention is to provide a
heating structure for hot air distributors, which is able to
obtain a significant and almost immediate thermal ex-
change of theincoming air flow, also decreasing the over-
all dimensions of the structure and saving time and/or
fluid.

[0011] A further object of the invention is to provide a
heating structure for hot air distributors, which is partic-
ularly effective, reliable, convenient and cheap, with re-
spect to the prior art, and which can be used for any new
or already existing hot air distributor device.

[0012] These and otherobjects are achieved by a heat-
ing structure for hot air distributors according to the ap-
pended claim 1.

[0013] Othertechnical features of the invention can be
found in the other dependent claims.

[0014] Advantageously, the structure according to the
invention allows to quickly heat the air flowing at the input
and instantly to get a homogeneous and controlled tem-
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perature of the air at the output, by employing a winding
circuit which constitutes a heat exchanger inside a total
heat exchange circuit.

[0015] Theheatexchange takes placeinstantaneously
and therefore a consequent and significant saving of de-
livered fluid and time taken for heating a given quantity
of fluid, with respect to the prior art, is obtained. Practi-
cally, the heating structure is provided with at least two
coaxial resistors contained within respective tubular el-
ements, which are placed at a distance from one another
in the radial direction and which define relative coaxial
channels in which the air to be heated flows; several tu-
bular elements with walls having a minimum thickness
or at least two tubular elements having more thick walls
can be used.

[0016] Said tubular elements define coaxial air chan-
nels and act as supporting elements of the electrical re-
sistors; moreover, internal and external surfaces of said
tubular elements have a conductive ceramic layer which
behaves as a heat conductor.

[0017] Due to their large surface, said channels have
a relevant air flow. Furthermore, the inner and outer sur-
faces of the channels allow a significant heat exchange
before the air flow is sent out.

[0018] Furthermore, the particular structure of the in-
vention allows to simplify the entire manufacturing proc-
ess and, in particular, allows to reduce time and costs
production.

[0019] The fast and uniform heat which is transferred
to the air flow through a wide exchange surface, on one
hand, decreases the danger of overheating the electrical
conductor and, on the other hand, has a positive effect
on the output air flow, since the mechanical stresses on
the hot air delivery system are minimized.

[0020] Finally, the heating structure according to the
invention is particularly used for hot air distributors with
an output having a cylindrical section where the heating
resistors are placed, with an air blower at the input and
aportioninwhich a drive motor of the blower and a control
unit for operating the resistors are housed.

[0021] Further objects and advantages will become
more clear from the following description, relating to a
preferred embodiment of the heating structure for hot air
distributors, which is the object of the invention, and from
the attached drawings, in which:

- figure 1shows alongitudinal section view of the heat-
ing structure for hot air distributors, according to the
present invention;

- figure 2 shows an enlarged detail of the heating struc-
ture of figure 1, according to the invention.

[0022] With reference to the above mentioned figures,
the heating structure of the present invention has a tu-
bular element 10, which is inserted inside a casing 11 of
the hot air distributor and, in particular, which is engaged
in correspondence with a tapered end 12 of the distributor
from which the flow of hot air 7 comes out.
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[0023] At least one resistor 13 is placed inside the tu-
bular element 10 and said resistor 13 has essentially a
tubular shape and is attached to a thermally conductive
layer 14; both the tubular element 10 and the conductive
layer 14 are made of ceramic material and, in particular,
the element 10 has an outer casing 15 and a central body
16 made of electrically conductive ceramic material, to
which the electrodes 17, 18 are connected for providing
an electrical voltage in order to have electric current in
the resistor 13.

[0024] The inletair flows (arrow F) from the inlet open-
ing 1 and is spread inside the distributor.

[0025] A transverse barrier device 2 then divides the
inlet air flow F in two primary flows F1, which are inserted
in respective cavities 3 comprised between the housing
11 of the distributor and a further inner tubular wall 19
placed between the housing 11 of the distributor and the
casing 15 of the tubular element 10.

[0026] Said inner tubular wall 19 has, towards the ta-
pered end 12 of the distributor, one or more through holes
4, which direct the air flow inside the cavity 5 provided
between the inner tubular wall 19 and the casing 15 of
the tubular element 10.

[0027] Said air flow F2 is then directed back towards
the base of the tubular element 10 and then conveyed
again toward the end 12 (flow F3), so as to completely
envelope the resistor 13.

[0028] Therefore, while the air flow F runs through the
resistor 13 from the inlet opening 1 towards the outlet
tapered end 12, said flow is continuously heated.
[0029] Moreover, the particular air flow (which follows
a winding path, with a forward flow F1, a return flow F2
and a further forward flow F3, which passes through the
resistor 13 until the output of the hot air distributor) causes
the heating of the inlet air flow F in a more efficient way
and more quickly with respect to the prior art.

[0030] The technical features of the heating structure
for hot air distributors, which is the object of the present
invention, as well as the related advantages, are clear
from the above description.

[0031] It is also clear that other embodiments of the
heating structure can be provided, without departing from
the novelty principles of the inventive idea as claimed in
the appended claims.

[0032] In case of the technical features mentioned in
the claims are followed by reference signs or numbers,
said reference signs have been introduced with the sole
purpose of increasing the intelligibility of the claims and
consequently, they have no limiting effect on the inter-
pretation of each element identified by said reference
signs.

Claims
1. Heating structure for hot air distributors, comprising

a tubular element (10) inserted inside a casing (11)
of a hot air distributor, wherein said tubular element
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(10) is engaged in correspondence with a tapered
end (12) of said distributor from which a flow of hot
air (7) outcomes and said tubular element (10) in-
cludes at least one resistor (13) attached to a ther-
mally conductive layer (14), while, at one end oppo-
site to said tapered output end (12), an inlet opening
(1) is provided where a flow of supply air (F) flows,
characterized in that said flow of supply air (F) is
divided, by means of a transverse barrier (2), into
two air flows (F1), which flow inside respective cav-
ities (3) comprised between said casing (11) of the
distributor and an inner tubular wall (19) placed be-
tween said casing (11) of the distributor and an outer
casing (15) of said tubular element (10), wherein said
inner tubular wall (19) has, toward said tapered end
(12) of the distributor, one or more through holes or
openings (4), which send said air flows (F1) inside
respective cavities (5) placed between said inner tu-
bular wall (19) and said outer casing (15) of said
tubular element (10), said air flows (F1) being sent
(F2) again towards a base of said tubular element
(10) and then conveyed again (F3) toward said ta-
pered end (12), so as to completely envelope said
resistor (13) and so that said supply air (F), by flowing
along said resistor (13), is constantly heated.

Heating structure according to claim 1, character-
ized in that said resistor (13) has a tubular shape.

Heating structure according to claim 1, character-
ized in that said tubular element (10) and said ther-
mally conductive layer (14) are made of ceramic ma-
terial.

Heating structure according to claim 1, character-
ized in that said tubular element (10) has an outer
casing (15) and a central body (16), made of electri-
cally conductive ceramic material, to which are con-
nected a plurality of electrodes (17, 18) for applying
an electric voltage and an electric current at said
resistor (13).
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