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(54) HEATING DEVICE FOR USE THEREOF IN A VEHICLE

(57) The present invention relates to a heating device
for heating fluids, such as water or a liquid coolant, for
example, which can be applied in electric or hybrid vehi-
cles, for example, where the absence of an internal com-
bustion engine or its shorter time of use requires using
heating devices for heating either the passenger com-
partment or other parts of the vehicle that require it. The
present invention is characterized by a configuration
which limits the temperature to the temperature at which
heat exchange occurs between the heat generation
source and the liquid to be heated, such that the liquid
does not generate precipitates, prolonging the service
life of the device.
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Description

Object of the Invention

[0001] The present invention relates to a heating de-
vice for heating fluids, such as water or a liquid coolant,
for example, which can be applied in electric or hybrid
vehicles, for example, where the absence of an internal
combustion engine or its shorter time of use requires us-
ing heating devices for heating either the passenger com-
partment or other parts of the vehicle that require it.
[0002] The present invention is characterized by a con-
figuration which limits the temperature to the temperature
at which heat exchange occurs between the heat gener-
ation source and the liquid to be heated, such that the
liquid does not generate precipitates, prolonging the
service life of the device.
[0003] The generation of precipitates produces in a first
stage a thermal barrier to heat exchange between the
radiant surface and the liquid to be heated, in a second
stage this thermal barrier prevents the evacuation of the
heat generated by the heat source, and an excessive
increase in temperature and the destruction of the heat-
ing element therefore occur.
[0004] The present invention prevents the first stage
of generating precipitates by breaking the chain of events
which generate the destruction of the heating device.

Background of the Invention

[0005] Internal combustion engines have a very low
efficiency from the energy viewpoint because of all the
energy available in the fuel, they are only capable of uti-
lizing a very low percentage. The remaining available
energy is finally wasted and given off into the atmosphere
in the form of heat, or in a best case scenario dedicated
to raising the temperature of all those components which
are in contact with the combustion chambers or with the
exhaust gases generated by said combustion and which
must nominally operate at a given temperature that is
higher than the atmospheric temperature.
[0006] Although this little energy utilization is not de-
sirable from the viewpoint of engine performance, it has
the advantage that the internal combustion engine is a
more than sufficient heat source, for example for heating
the passenger compartment of the vehicle or given com-
ponents in the initial heating phase after startup until
reaching the operating temperature.
[0007] Electric vehicles do not have an internal com-
bustion engine and therefore have to meet heating needs
with heating devices which use the energy provided by
the vehicle batteries, for example. The same occurs with
hybrid vehicles where, although there is an internal com-
bustion engine it operates for less time and may not be
enough to generate the necessary heat.
[0008] Heating devices which make use of a liquid
coolant as the fluid to be heated and have resistors for
generating the heat that must be transferred to the liquid

coolant are known. The liquid coolant is identified as liq-
uid to be heated since these types of liquids are those
normally used and are formulated to withstand high tem-
peratures, to have a good heat capacity, and with addi-
tives which keep the conduits through which it circulates
in good conditions. Nevertheless, the liquid to be heated
will hereinafter be generically referred to as thermal fluid.
[0009] Going back to the identified heating devices,
these devices have to be as small as possible to take up
little space and said space must be used for other ele-
ments, such as battery storage.
[0010] To produce the highest specific heat per volume
of heating device, one method consists of using high pow-
er resistors. Nevertheless, it has been observed that this
high power greatly raises the temperature to the temper-
ature at which heat exchange occurs between the resis-
tor and the thermal fluid, surpassing a critical tempera-
ture, which depends on the thermal fluid being used, after
which solid precipitates are generated.
[0011] The solid precipitates settle on the radiant sur-
faces which are directly in contact with the thermal fluid,
and said precipitates always have a low thermal conduc-
tivity. The occurrence of these solid precipitates estab-
lishes a thermal barrier over time which prevents the heat
generated by the electric resistor from being effectively
transferred to the thermal fluid, and as a result the resistor
raises its temperature until surpassing its maximum al-
lowable temperature, giving rise to the destruction of the
resistor and of a region close to the resistor.
[0012] Partial solutions based on the use of thermal
sensors which protect resistors against overheating are
known; nevertheless, these sensors act when they detect
an excessive increase in temperature and therefore limit
the power of the resistor when the cause of the damage
has already taken place; that is, when the solid precipi-
tates have already occurred. When this happens, even
though the device is not overheated, its capacity to gen-
erate heat and transfer it to the thermal fluid is limited.
[0013] The present invention solves this problem by
means of a specific configuration of its design without
being necessary to limit the power of the resistors due
to overheating, at least due to the occurrence of solid
precipitates.

Description of the Invention

[0014] The present invention proposes a solution to
the aforementioned problems by means of a heating de-
vice for use thereof in a vehicle and configured for heating
a fluid, the device comprising:

- a chassis comprising a chamber for the thermal fluid;
- an inlet port for the entry of the thermal fluid;
- an outlet port for the exit of the thermal fluid wherein

the inlet port is in fluid communication with the outlet
port through the chamber;

- at least one heating plate fixed to the chassis com-
prising on a first side a heat generation region, and
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a second side, opposite the first side, forming part
of the internal wall of the chamber;

wherein the heating device further comprises a plurality
of dissipating elements, with these dissipating elements
being on the second side and positioned in correspond-
ence and in thermal communication with at least one part
of the heat generation region.
[0015] The chassis is the structural element of the de-
vice on which all the components are fixed and in turn
comprises fixing elements, for example, to be installed
in the vehicle.
[0016] The chassis comprises a chamber intended for
housing the thermal fluid circulating through the device,
and it is in this chamber where heat exchange takes
place. The chamber is provided with an inlet port for the
entry of the thermal fluid to be heated and an outlet
through which the thermal fluid exits once it has been
heated.
[0017] The heating device comprises a heating plate
with two sides, a first side where heat generation takes
place and a second side, opposite the first side, which is
the side where the heat is transferred to the thermal fluid.
[0018] The chamber of the heating device is configured
in the chassis having a wide opening that is closed at
least in part by means of the heating plate, such that the
first side is outside oriented towards the outside of the
chamber and the second side is the side that is oriented
towards the chamber, forming part of the internal wall of
the chamber. According to embodiments of the invention,
the entire chamber is closed by means of other elements,
particularly by means of a second heating plate located
in opposition to the first heating plate, for example.
[0019] For greater efficiency, the chamber preferably
has a flat configuration such that it comprises a space
defined between two flat walls, one flat wall formed by
the heating plate and one essentially flat wall formed, for
example, by the chassis closing the space with a given
separation or height of the chamber which is as small as
possible so that the ratio between the exchange area
with respect to the volume of the chamber, which in the
operating mode coincides with the volume of the thermal
fluid housed in the chamber at a given time, is maximum
without being detrimental to the pressure drop.
[0020] The invention makes use of a heating plate like
the one described in which the side oriented towards the
inside of the chamber and in contact with the thermal
fluid comprises a plurality of dissipating elements located
such that at least one part of the heat generation region
is in correspondence with the position of said dissipating
elements.
[0021] When it is indicated that it is in correspondence,
this is to be interpreted to mean that the area covering
the heat generation region, in accordance with a projec-
tion according to a direction perpendicular to the main
plane of the heating plate, has an overlap with the area
covering the dissipating element or elements.
[0022] In the preferred example, the dissipating ele-

ments are in correspondence with the entire heat gener-
ation region.
[0023] From the technical viewpoint, optimization of
the exchange area with respect to the volume of the
chamber establishes that the separation between the
surfaces forming the chamber, that is the surface of the
heating plate and the surface forming the opposite wall
of the chamber, is minimum. Nevertheless, contrary to
this criterion, the inclusion of the dissipating elements
forces maintaining a larger separation for two reasons,
the first because the dissipating elements are housed
between both surfaces and project from the surface of
the heating plate, and the second because if the sepa-
ration is not increased, maintaining the pressure drop
would not be assured.
[0024] Even though the inclusion of protrusions or non-
smooth surfaces favor the fixing of deposits due to deg-
radation of the thermal fluid in addition to imposing a larg-
er distance or height of the chamber, it has been ob-
served that the presence of these dissipating elements
increases the heat transferred from the heat generation
region to the thermal fluid, lowering the temperature of
the heat source and thereby preventing the thermal fluid
from degrading, generating solid deposits.
[0025] After various laboratory tests it has been ob-
served that, far from favoring the fixing of precipitates
due to degradation of the thermal fluid, the exchange
surface is kept clean throughout the service life of the
device, preventing the shortening of said service life for
this reason.
[0026] According to one embodiment, the heat gener-
ation region comprises an electric resistor.
[0027] According to another embodiment, the heat
generation region comprises a sub-region formed by a
plurality of electric resistors configured as a plurality of
longitudinal bands distributed parallel and interconnect-
ed to one another either in series or in parallel.
[0028] According to another embodiment, the heat
generation region comprises a plurality of resistor sub-
regions, each sub-region with an independent power
supply.
[0029] According to another embodiment, the dissipat-
ing elements comprise fins distributed according to a
main direction.
[0030] According to another embodiment, the dissipat-
ing elements with fins are configured by means of a cor-
rugated folded sheet attached to the heating plate.
[0031] According to another embodiment, the attach-
ment between the dissipating elements and the heating
plate is by means of brazing.
[0032] According to another embodiment, the heating
plate comprises:

- a substrate configured as a flat plate, wherein on the
first side where the heat generation region is located,
it comprises at least one layer of dielectric material,
located on the substrate,

- one or more electric resistors arranged on the die-
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lectric layer;
- connection terminals for the power supply of the

electric resistor or resistors.

[0033] According to another embodiment, the heating
plate additionally comprises a protective layer located on
the one or more electric resistors.
[0034] According to another embodiment, the sub-
strate of the heating plate is made of stainless steel.
[0035] According to another embodiment, the dissipat-
ing elements are made of aluminum. In this embodiment,
the high thermal conductivity of aluminum allows increas-
ing the protective effect on the substrate of the heating
plate, which prevents the occurrence of deposits under
higher temperature conditions.
[0036] According to another embodiment, the dissipat-
ing elements are made of stainless steel. In this embod-
iment, when the substrate of the heating plate is also
made of stainless steel, the assembly is more resistant
to thermal shocks given that the effects of differential
expansions between the heating plate and the dissipating
elements are minimized.
[0037] According to another embodiment, at least one
dissipating element located in the chamber gives rise to
channels defined by said dissipating element (1.3) inside
the chamber with a hydraulic diameter ∅h, defined as the
variable ∅h = 4A/p, with A being the transverse area of
the channel and p the perimeter of said channel, in the
range of [1.5 - 5].
[0038] According to other more specific embodiments,
they make use of a hydraulic diameter ∅h in the range
of [1.5 - 4].
[0039] According to other specific embodiments, they
make use of a hydraulic diameter ∅h in the range of [2 - 4].
[0040] According to another embodiment, the device
comprises a plurality of dissipating elements wherein:

- each of the dissipating elements is intended for being
located on a limited area of the second side of the
heating plate;

- each dissipating element is configured according to
a longitudinal direction; and

wherein the set of dissipating elements determine a fam-
ily of routes according to a broken straight path from the
inlet port to the outlet port.
[0041] Various specific configurations of the device will
be described below in the detailed description of the in-
vention.

Description of the Drawings

[0042] These and other features and advantages of
the invention will become more apparent from the follow-
ing detailed description of a preferred embodiment given
only by way of nonlimiting illustrative example in refer-
ence to the attached drawings.

Figure 1 shows an exploded perspective view of an
embodiment in which the set of elements forming
the heating device is shown.
Figure 2 shows a perspective view of one of the sides
of the heating plate, the side on which the heat dis-
sipating elements are located.
Figure 3 shows a perspective view of the opposite
side of the heating plate with respect to what is shown
in Figure 2, the side showing the set of resistors for
heat generation.
Figures 4A - 4B: Figure 4A shows a side front view
of the heating device according to the preceding em-
bodiments of the invention in which there is identified
a cross-section B-B according to a broken plane,
such that the lower part of the plane of section shown
in this figure is oblique. Figure 4B shows section B-
B identified in Figure 4A where the heating plate is
cross-sectioned, and the lower part, due to the ob-
lique plane of section, allows observing a perspec-
tive view of the resistors and their connectors.
Figure 5 shows a perspective view of a schematic
depiction of a portion of the heating plate according
to one embodiment.
Figure 6 shows a section view of a schematic depic-
tion of an embodiment of the heating plate where the
heating plate is shown opposite to how it is shown
in the preceding figure.
Figure 7 schematically shows a portion of the cham-
ber with a cross-section of a dissipating element
formed by fins and where the most relevant param-
eters which in this case allow defining the hydraulic
diameter of the channels formed by said fins are
identified.

Detailed Description of the Invention

[0043] Figure 1 shows an exploded perspective view
of an embodiment of the heating device (1) wherein the
main body is formed by a chassis (1.1) which, in this
embodiment, is formed by molded aluminum. The chas-
sis (1.1) is a structural body comprising an inlet port (I)
for the entry of the thermal fluid and an outlet port (0) for
the exit of the thermal fluid. In this example, both the inlet
port (I) and the outlet port (0) are prolonged into a con-
nection spigot. The configuration of the chassis (1.1) is
that of a perimetral wall with a separating plate (1.1.1)
which gives rise to two spaces, one space on each side
of the separating plate (1.1.1).
[0044] Above this separating plate (1.1.1) a first space
forms a housing for a circuit board (1.5) intended for man-
aging the power supply.
[0045] Both the heat generation sources and the ele-
ments facilitating heat transfer from the heat generation
sources to the thermal fluid are located on the other side
of the separating plate (1.1.1), under same following the
orientation shown in Figure 1.
[0046] The housing for the circuit board (1.5) is closed
with a lid identified in this description as upper lid (1.6).
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[0047] The heating device (1) comprises a chamber
(C) for the thermal fluid which is in communication with
the inlet port (I) and with the outlet port (O). According to
the invention, the separating plate (1.1.1) of the chassis
(1.1) forms one of the walls of the chamber (C) for the
thermal fluid, giving rise to a very compact design of the
device.
[0048] In the same Figure 1, shown below the chassis
(1.1) there is a sealing gasket which is housed in a per-
imetral groove which is not shown in this perspective
view. The chamber (C) has a very small height compared
to the area formed by the internal wall formed by the
separating plate (1.1.1).
[0049] In this embodiment, the walls (1.1.2) are an in-
tegral part of the chassis (1.1) configured, for example,
during the injection of the main body of the chassis; nev-
ertheless, it is possible to configure the walls (1.1.2) by
means of a frame, in an independent part, later attached
by means of brazing.
[0050] The internal wall of the chamber (C) opposite
the wall formed by the separating plate (1.1.1) is formed
by a heating plate (1.2), the plate which is responsible
for generating and transmitting heat to the thermal fluid.
[0051] The heating plate (1.2) shown in the perspective
view of Figure 1 shows a smooth surface formed by the
substrate (1.2.1) of the plate (1.2) and above same, also
according to the orientation of Figure 1, a block formed
by a set of dissipating elements (1.3).
[0052] In this embodiment, the block formed by the set
of dissipating elements (1.3) is attached by brazing to
the substrate (1.2.1) of the heating plate (1).
[0053] This side of the heating plate (1.2) where the
dissipating elements (1.3) are located is the side identi-
fied as side B.
[0054] The opposite side of the heating plate (1.2), the
side identified as side A, is the side containing the heat
generation elements.
[0055] In this embodiment, the heat generation ele-
ments are tracks made of resistive material which gen-
erate heat by the passage of current. These tracks made
of resistive material intended for generating heat by the
passage of current will be referred to hereinafter as re-
sistors (1.2.2). According to another embodiment, the
heat generation elements are Peltier plates which trans-
fer heat to the substrate (1.2.1) of the heating plate (1.2).
[0056] Finally, as shown in the lower part of Figure 1,
the device is closed by a lid referred to as lower lid (1.4).
[0057] The separating plate (1.1.1) does not complete-
ly close the passage between the space forming the
housing of the circuit board (1.5) and the space where
the heating plate (1.2) is located, but rather there are
openings (1.1.3) which are traversed by connectors (1.7)
communicating the heating plate (1.2) with the circuit
board (1.5) intended for electrically supplying the heating
plate (1.2).
[0058] Figure 2 shows a perspective view of the heat-
ing plate (1.2) on the side where the dissipating elements
(1.3) are located, side B, and Figure 3 shows the opposite

side of the same heating plate (1.2), side A, with a region
(R) formed by electric resistors (1.2.2) for heat genera-
tion.
[0059] According to this embodiment, the electric re-
sistors (1.2.2) are configured in the form of flat tracks
forming bands which are distributed parallel, forming sub-
groups where each sub-group is supplied independently.
The entire resistor sub-groups cover the resistor region
(R), with this region (R) being the heat generation region
and a region subjected to high temperatures.
[0060] The heat generated by the electric resistors
(1.2.2) is transferred to the other side of the plate through
the substrate (1.2.1) of the heating plate (1.2) until reach-
ing the surface of the opposite side.
[0061] According to an example that does not belong
to the invention, it has been verified that if the side of the
heating plate (1.2) which is oriented towards the inside
of the chamber (C) is left free, without dissipating ele-
ments (1.3), the elevated temperature of the plate corre-
sponding to the position of the electric resistors (1.2.2)
degrades the thermal fluid, giving rise to deposits which
build up in the same elevated temperature sites. Over
time, the solid deposits establish a thermal barrier which
prevents dissipating the heat generated by the electric
resistors (1.2.2) towards the thermal fluid. The heat that
is not dissipated causes the temperature to increase fur-
ther until reaching an excessive temperature, burning the
electric resistors (1.2.2).
[0062] Any protuberance in a solid deposit formation
environment favors the precipitation of more solids. Nev-
ertheless, contrary to what is expected, in this embodi-
ment dissipating elements (1.3) in the form of projections
configured as fins emerging from the surface of the heat-
ing plate (1.2) have been included, and as a result, it has
been verified that contrary to what is expected the heating
device (1) can operate under nominal conditions for long
periods of time without solid deposits being formed.
[0063] By carrying out experiments with embodiments
of the invention where the temperature of the resistors
has been raised above the nominal temperature, even
reaching extreme values to cause precipitates, it has
been verified that the device still operates correctly since
heat exchange is maintained through the dissipating el-
ements (1.3) even though the base has many deposits.
[0064] In one embodiment, as is also shown in Figure
4B, the height of the dissipating elements (1.3) is such
that it reaches the opposite surface formed by the sep-
arating plate (1.1.1) save a tolerance that is sufficient so
as not to make the contact or a contact with forces that
may generate fatigue in the materials, due to the effect
of expansion.
[0065] The embodiment shown in Figures 1 to 4B com-
prises a plurality of dissipating elements (1.3) wherein:

- each of the dissipating elements (1.3) is intended for
being located on a limited area of the second side
(B) of the heating plate (1.2);

- each dissipating element (1.3) is configured accord-
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ing to a longitudinal direction; and
- wherein the set of dissipating elements (1.3) deter-

mine a family of routes according to a broken straight
path from the inlet port (I) to the outlet port (0).

[0066] In this embodiment, the dissipating elements
(1.3) are configured according to a longitudinal direction
given that they comprise a plurality of fins (1.3.1) having
a straight configuration and distributed parallel to one
another.
[0067] According to another embodiment, the dissipat-
ing elements (1.3) are formed by fins with a wave form
extending according to a sinusoidal path. The direction
along which the sinusoid extends is the direction identi-
fied as longitudinal direction.
[0068] In view of Figure 2, the heating plate (1.2) com-
prises three dissipating elements (1.3) in turn formed by
a plate from which there emerge fins (1.3.1) oriented in
a given longitudinal direction. According to this embodi-
ment, the heating plate (1.2) has an essentially rectan-
gular configuration with the inlet port (I) and the outlet
port (0) in correspondence with one of the smaller sides
of the rectangle.
[0069] The first dissipating element (1.3) covers ap-
proximately half of the rectangular area extending along
the direction established by the larger side of the rectan-
gle. The third dissipating element (1.3) covers approxi-
mately the other half of the rectangular area also extend-
ing along the direction established by the larger side of
the rectangle. The ends of the first and third dissipating
elements (1.3) located on the opposite side where the
inlet port (I) and the outlet port (0) are located have a
chamfered termination, leaving a free area occupied by
the second dissipating element (1.3) having an essen-
tially triangular configuration.
[0070] The channels formed between the dissipating
fins (1.3.1) form a family of routes according to a broken
straight path in three segments, a longitudinal segment
extending from the inlet port to the opposite end along
the first dissipating element (1.3), a second transverse
line along the second dissipating element (1.3), and a
final longitudinal line along the third dissipating element
(1.3) extending to the outlet port (0), the three lines con-
figuring a "U". According to another embodiment, the
heating plate (1.2) comprises a single block with the three
dissipating elements (1.3) giving rise to continuously ex-
tending fins for configuring the "U", for example, by
means of stamping in a single part.
[0071] Each of the plates with fins (1.3.1) forming each
of the dissipating elements is attached by brazing to the
substrate (1.2.1) of the heating plate (1.2).
[0072] According to another embodiment, as indicated
above, one or more dissipating elements (1.3) is formed
by a corrugated sheet also attached by brazing to the
substrate (1.2.1) of the heating plate (1.2) .
[0073] Figure 2 also shows the connectors (1.7) which
place the connection terminals (1.2.5) of the electric re-
sistors shown in Figure 3 in electric communication with

respective supply terminals located on the circuit board
(1.5) which allows managing the current passing through
each of the resistors (1.2.2) from the circuit board, where-
as the circuit board (1.5) is separated from the space
where the heat is being generated.
[0074] Figure 3 shows heat generation sub-regions
formed by groups of resistive tracks distributed in parallel.
There are shown on the larger sides of the heat gener-
ation region (R) tracks running parallel to the edge for
directly supplying each of the groups of resistors directly
from an independent terminal. This independence allows
separately managing the supply of each of the sub-re-
gions for example if the heat requirements are different
in areas of the heating plate (1.2) which are also different.
[0075] Figure 4A shows a side front view of the device
which mainly shows the side walls of the chassis (1.1),
the upper lid (1.6), the inlet of the thermal fluid to be heat-
ed, and the sockets (1.8) for the supply and control of
the device, which sockets (1.8) are in communication with
the circuit board (1.5), as is also shown in Figure 1.
[0076] Figure 4A shows the broken line B-B which de-
fines a transverse plane of section which is oblique in its
lower part for generating a perspective view of the resis-
tors of the heating plate (1.2).
[0077] Figure 4B shows a section view of the device
according to the plane of section B-B shown in Figure
4A. This section shows the separating plate (1.1.1) which
it leaves in the upper part the circuit board (1.5), which
is shown in this embodiment with supports separating it
from the separating plate (1.1.1) on which it is fixed.
[0078] Following the orientation used in Figure 4B, be-
low the separating plate (1.1.1) there is configured the
chamber (C), limited by an upper internal wall and the
side walls (1.1.2) integrally formed with the separating
plate (1.1.1), and in the lower part, limited by the heating
plate (1.2) which is fixed in this embodiment by means
of screws (1.2.6). This same section shows a sealing
gasket (1.9) assuring the leak-tight closure between the
heating plate (1.2) and the chassis (1.1) for configuring
the chamber (C).
[0079] The inside of the chamber (C) shows the plu-
rality of dissipating elements (1.3) formed by a plate at-
tached by brazing to the heating plate (1.2) and the fins
(1.3.1) emerging towards the separating plate (1.1.1),
covering the entire height of the chamber (C) and filling
in all the available space.
[0080] The oblique view of section B-B allows having
visual access to the set of resistors extending along the
heat generation region (R) in correspondence with the
dissipating elements (1.3) located on the other side of
the heating plate (1.2).
[0081] The resistors (1.2.2) are supplied from the con-
nection terminals (1.2.5) for the supply of the heating
plate (1.2), with these connection terminals (1.2.5) being
connected to the circuit board (1.5) through the connec-
tors (1.7).
[0082] Figure 5 shows a perspective view of a sche-
matic detail of a portion of the heating plate (1.2) with a
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first lower side A with a heating region (R) identified by
a discontinuous line covered by the resistors (1.2.2)
which generate the heat which is transferred through the
heating plate (1.2) to the second side B, the side shown
in the upper part in this figure.
[0083] In the upper part, the second side B is where
the dissipating element (1.3) is welded, which element
in this schematic example is shown in the form of a cor-
rugated sheet which gives rise to fins (1.3.1) connected
in twos through a flat surface in the form of a ridge.
[0084] Figure 6 shows a section of the same heating
plate (1.2), now shown with the first side A upwards and
the second side B downwards. The dissipating element
(1.3) is now oriented downwards and attached by brazing
to the substrate (1.2.1). Above the substrate (1.2.1), ac-
cording to one embodiment, there is a dielectric layer
(1.2.3) on which the resistors (1.2.2) are arranged and
with a protective layer (1.2.4) covering the entire dielec-
tric layer (1.2.3) and the resistors (1.2.2).
[0085] That is, the structure of the heating plate (1.2)
according to this embodiment comprises:

- a substrate (1.2.1) configured as a flat plate wherein
on the first side (A) where the heat generation region
(R) is located, it comprises at least one layer (1.2.3)
of dielectric material, located on the substrate
(1.2.1),

- one or more electric resistors (1.2.2) arranged on
the layer (1.2.3) of dielectric material; and

- a protective layer (1.2.4) located on the one or more
electric resistors (1.2.2).

[0086] According to another embodiment, the heating
plate (1.2) also comprises connection terminals, not
shown in the figure, for the power supply of the electric
resistor or resistors (1.2.2) .
[0087] Several experiments have been carried out and
based on same, a set of configurations has been found
in which there is a high degree of safety where, without
resulting in a high pressure drop caused by the dissipat-
ing elements (1.3) and the channels that they form, con-
ditions which prevent the formation of solid deposits due
to the generation of precipitates are generated.
[0088] It has been verified that said configurations are
those in which the hydraulic diameter ∅h of the channels
formed by the protrusions or projections of the dissipating
elements (1.3), the hydraulic diameter defined as the var-
iable ∅h = 4A/p, with A being the transverse area of the
channel and p the perimeter of said channel, are in the
range of [1.5 -5].
[0089] Out of these configurations, a subset of config-
urations has been found in which, even though the ther-
mal fluid boils, the temperature is kept below the limit at
which the liquid generates precipitates. These configu-
rations have a hydraulic diameter ∅h in the range of [1.5
- 4].
[0090] An even more specific subset of configurations
has been found, where the pressure drop is especially

low and where the amount of precipitates is considerably
lower. Said set verifies that the hydraulic diameter ∅h of
the channels formed between the protrusions or projec-
tions is in the range of [2 - 4].
[0091] The experiments performed indicate that these
results are independent of the liquid coolant used as ther-
mal fluid and are also independent of the material of the
protrusions.
[0092] Figure 7 shows a specific case where the dis-
sipating elements are fins having an essentially rectan-
gular section emerging from a base plate and showing a
small separation from the opposite surface. Figure 7 de-
picts in its lower part the surface corresponding to the
heating plate (1.2) and in its upper part the inner wall of
the chamber (C) formed by the separating plate (1.1.1)
of the chassis (1.1) which gives rise to the opposite inner
wall of the chamber (C).
[0093] Located on the surface of the heating plate (1.2)
is the base plate of the dissipating element (1.3) and on
the latter, the fins. Figure 7 depicts the most relevant
parameters of this configuration which allow establishing
the hydraulic diameter as the following amount: 

where

HC is the separation height between internal surfac-
es of the chamber (C);
Hf is the height of the fin emerging from the base of
the dissipating element (1.3);
tb is the thickness of the base;
d is the separation between facing surfaces between
two consecutive fins; and,
tf is the thickness of the fin.

[0094] In other specific cases, it is necessary to refer
to the general definition of hydraulic diameter.
[0095] All the features described in this description (in-
cluding the claims, description and drawings) can be
combined in any combination, with the exception of com-
binations of such mutually exclusive features.

Claims

1. A heating device (1) for use thereof in a vehicle and
configured for heating a fluid, which device compris-
es:

- a chassis (1.1) comprising a chamber (C) for
the thermal fluid;
- an inlet port (I) for the entry of the thermal fluid;
- an outlet port (0) for the exit of the thermal fluid
wherein the inlet port (I) is in fluid communication
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with the outlet port (0) through the chamber (C);
- at least one heating plate (1.2) fixed to the chas-
sis (1.1) comprising on a first side (A) a heat
generation region (R), and a second side (B),
opposite the first side (A), forming part of the
internal wall of the chamber (C);

wherein the heating device (1) further comprises a
plurality of dissipating elements (1.3), with these dis-
sipating elements (1.3) being on the second side (B)
and positioned in correspondence and in thermal
communication with at least one part of the heat gen-
eration region (R).

2. The heating device (1) according to claim 1, wherein
the heat generation region (R) comprises at least
one electric resistor (1.2.2).

3. The heating device (1) according to claim 2, wherein
the heat generation region (R) comprises a sub-re-
gion formed by a plurality of electric resistors (1.2.2)
configured as a plurality of longitudinal bands dis-
tributed parallel and interconnected to one another
either in series or in parallel, and wherein the heat
generation region (R) comprises a plurality of resistor
sub-regions.

4. The heating device (1) according to claim 3, wherein
each sub-region has an independent power supply.

5. The heating device (1) according to any of the pre-
ceding claims, wherein the dissipating elements
(1.3) comprise fins (1.3.1) distributed according to a
main direction.

6. The heating device (1) according to any of the pre-
ceding claims, wherein the dissipating elements
(1.3) with fins (1.3.1) are configured by means of at
least one corrugated folded sheet attached to the
heating plate (1.2).

7. The heating device (1) according to any of the pre-
ceding claims, wherein the attachment between the
dissipating elements (1.3) and the heating plate (1.2)
is by means of brazing.

8. The heating device (1) according to any of claims 2
to 7, wherein the heating plate (1.2) comprises:

- a substrate (1.2.1) configured as a flat plate,
wherein on the first side (A) where the heat gen-
eration region (R) is located, it comprises at least
one layer (1.2.3) of dielectric material, located
on the substrate (1.2.1),
- one or more electric resistors (1.2.2) arranged
on the layer (1.2.3) of dielectric material; and
- a protective layer (1.2.4) located on the one or
more electric resistors (1.2.2).

9. The heating device (1) according to any of the pre-
ceding claims, wherein the substrate (1.2.1) of the
heating plate (1.2) is made of stainless steel.

10. The heating device (1) according to any of the pre-
ceding claims, wherein the dissipating elements
(1.3) are made of aluminum.

11. The heating device (1) according to any of claims 1
to 8, wherein the dissipating elements (1.3) are made
of stainless steel.

12. The heating device (1) according to any of the pre-
ceding claims, wherein the channels defined by the
dissipating elements (1.3) inside the chamber have
a hydraulic diameter ∅h, defined as the variable ∅h
= 4A/p, with A being the transverse area of the chan-
nel and p the perimeter of said channel, in the range
of [1.5 - 5].

13. The heating device (1) according to claim 11, where-
in the hydraulic diameter ∅h is in the range of [1.5 - 4].

14. The heating device (1) according to claim 12, where-
in the hydraulic diameter ∅h is in the range of [2 - 4].

15. The heating device (1) according to any of the pre-
ceding claims, comprising a plurality of dissipating
elements (1.3) wherein:

- each of the dissipating elements (1.3) is intend-
ed for being located on a limited area of the sec-
ond side (B) of the heating plate (1.2);
- each dissipating element (1.3) is configured
according to a longitudinal direction; and
- wherein the set of dissipating elements (1.3)
determine a family of routes according to a bro-
ken straight path from the inlet port (I) to the
outlet port (0).
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