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(54) Ceramic heater and electric heating type hot water heating apparatus using the same

(57) An object of the invention is to provide a ceramic
heater capable of easily switching a calorific value.

SOLUTION
In the ceramic heater 200 according to the invention

comprising; a rod shaped support member 211 com-
posed of ceramic; line shaped heating elements 212
which are buried in a side surface of the support member
211, generating heat by being energized and forming a
heat generation region H1; and terminal sections 213
which are connected to the heating elements 212 and
disposed on one end side of the support member 211;
the number of the heating elements 212 is two or more
pieces; and any of the heating elements 212 is disposed
entirely of the heat generation region HI.
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Description

TECHNICAL FIELD

[0001] The invention relates to a ceramic heater and, in particular, to a ceramic heater capable of easily switching a
calorific value.

BACKGROUND ART

[0002] A hybrid electrical vehicle (hereinafter, may be called also an HV vehicle) or an electrical vehicle (hereinafter,
may be called also an EV vehicle) has a problem in that since a calorific value of an internal combustion engine (hereinafter,
may be called also an engine) is small or an internal combustion engine itself does not exist, a sufficient amount of heat
cannot be obtained by a heating system which employs a hot water type heater core which makes use of engine exhaust
heat supplied from engine cooling water as in a conventional gasoline vehicle.
[0003] To solve the problem, there is proposed a technology for mounting a heating device on a vehicle as an auxiliary
heat source for making up for the deficiency of exhaust heat of an engine in an HV vehicle and as an alternate heat
source in place of an engine in an EV vehicle, wherein the heating device is including a heat transfer block (first housing)
which accommodates an electrically heated wire as a heating element and an outside case (second housing) which
accommodates the heat transfer block and forming a flow path through which a heat transfer medium flows between
the heat transfer block and the outside case (refer to, for example, Patent Literature 1).
[0004] Incidentally, a ceramic heater is used to directly heat a liquid. As the ceramic heater, a ceramic heater for
preventing an occurrence of damage due to a heat shock is disclosed (refer to, for example, Patent Literature 2).

CITATION LIST

PATENT LITERATURE

[0005]

Patent Literature 1: JP 2011-143781 A
Patent Literature 2: JP 2006-236617 A

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] The heating device described in Patent Literature 1 has a problem in that since the heat transfer block being
used is composed of a cast product, it is difficult to reduce a size and weight of the heating device. Further, since the
heat transfer medium is heated via the heat transfer block, a problem arises in that a prompt heating request cannot be
coped with. Incidentally, although Patent Literature 1 discloses to use a sheathed heater including a coil-like heating
wire such as a nichrome wire and the like inserted into a metal pipe as the electrically heated wire, Patent Literature 1
does not disclose to use a ceramic heater having a higher watt density. Although Patent Literature 2 discloses a ceramic
heater, Patent Literature 2 does not disclose a ceramic heater suitable for a vehicle air-conditioning apparatus. Further,
Patent Literature 2 does not disclose to easily switch a calorific value of a ceramic heater.
[0007] An object of the invention is to provide a ceramic heater capable of easily switching a calorific value. Further,
an object of the invention is to provide an electric heating type hot water heating apparatus capable of efficiently performing
heating and having a reduced size and weight.

MEANS FOR SOLVING THE PROBLEMS

[0008] A ceramic heater according to the invention comprises: a rod shaped support member composed of ceramics;
a line shaped heating element buried in a side surface of the support member, generating heat by being energized, and
forming a heat generation region; and a terminal section connected to the heating element and disposed on one end
side of the support member; wherein the number of the heating elements is two or more pieces; and any of the heating
elements is disposed entirely of the heat generation region.
[0009] In the ceramic heater according to the invention, it is preferable that the heating elements have first heating
element and second heating element, two pieces of which are configured as one set; the first heating element and the
second heating element form a heater pattern including a basic wiring pattern; and the basic wiring pattern includes a
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wiring pattern for forming a partition region, having an opening section, by disposing the first heating element and a
wiring pattern having the second heating element disposed in the partition region. Even if any of the first heating element
or the second heating element is energized, heat can be generated at a heat generation region.
[0010] In the ceramic heater according to the invention, it is preferable that the partition region is a region formed by
making one round trip by the first heating element passing one end of the opening section and detouring and returning
to the other end of the opening section; the second heating element form a wiring pattern making two or more round
trips, and a part or all of the wiring pattern of the second heating element is disposed in the partition region. A calorific
value can be easily switched stepwise.
[0011] In the ceramic heater according to the invention, it is preferable that the partition region is a region formed by
making one round trip by the first heating element passing one end of the opening section and detouring and returning
to the other end of the opening section; the second heating element forms a wiring pattern making one round trip; and
the wiring pattern of the second heating element is disposed in the partition region. A magnitude of the calorific value
can be easily switched.
[0012] In the ceramic heater according to the invention, it is preferable that the support member includes a hollow
section extending in an axis direction of the support member, an extreme end hole disposed on an extreme end on a
side opposite to a side where the terminal sections of the support member are disposed, and a side surface hole disposed
on the side surface of the support member. A heat transfer medium can be efficiently heated.
[0013] In the ceramic heater according to the invention, it is preferable that the support member sequentially disposes
the heat generation region, a sparse region having a wiring density lower than the heat generation region, and the
terminal sections along the axis direction; and the side surface hole is disposed in the sparse region. Since the heat
transfer medium flowing inside of the support member can be heated in entirely of the heat generation region, efficiency
of heating can be further improved. Further, since the sparse region generates no heat or has a small calorific value,
even if the side surface hole is disposed, a temperature does not become uneven in a circumferential direction of the
support member, and thereby the heat transfer medium can be more uniformly heated.
[0014] In the ceramic heater according to the invention, it is preferable that a part or all of the heating element is formed
in a spiral shape. The heat transfer medium can be more uniformly heated in a circumferential direction of the support
member.
[0015] In the ceramic heater according to the invention, it is preferable to comprise a vibration-proof member disposed
on the side surface of the support member. A damage of the ceramic heater due to a vibration can be prevented.
[0016] In the ceramic heater according to the invention, it is preferable that a part or all of a surface of the ceramic
heater in contact with a liquid as a heating object is subjected to a hydrophilic process. A damage of the ceramic heater
due to a heat shock can be prevented by suppressing a generation of bubbles of the heat transfer medium.
[0017] An electric heating type hot water heating apparatus according to the invention includes the ceramic heater
according to the invention.

EFFECTS OF THE INVENTION

[0018] The invention can provide a ceramic heater capable of easily switching a calorific value. Further, the invention
can provide an electric heating type hot water heating apparatus capable of efficiently performing heating and having a
reduced size and weight.

BRIEF DESCRIPTION OF DRAWINGS

[0019]

FIG. 1 is a partially cutaway perspective view of a ceramic heater according to a first embodiment.
FIG. 2 is a development view illustrating a heater pattern of the ceramic heater illustrated in FIG. 1 as a first example
of the heater pattern.
FIG. 3 is a development view illustrating a second example of the heater pattern.
FIG. 4 is a development view illustrating an example of a modification of the heater pattern.
FIG. 5 is a perspective view illustrating a side surface of a support member of a ceramic heater according to a
second embodiment when the side surface is seen therethrough.
FIG. 6 is a longitudinal broken sectional view illustrating an example of an electric heating type hot water heating
apparatus according to the embodiment.

DESCRIPTION OF EMBODIMENTS

[0020] An aspect of the invention will be explained below referring to accompanying drawings. The embodiments
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explained below are examples of the invention, and the invention is not restricted by the embodiments. Note that, in the
description and the drawings, it is assumed that components denoted by the same reference numerals show the same
components each other. The invention may be variously modified as long as the modifications achieve an effect of the
invention.
[0021] FIG. 1 is a partially cutaway perspective view of a ceramic heater according to a first embodiment. In the ceramic
heater 200 according to the first embodiment comprising: a rod shaped support member 211 composed of ceramics;
line shaped heating elements 212 which are buried in a side surface of the support member 211, generating heat by
being energized, and forming a heat generation region H1; and terminal sections 213 which are connected to the heating
elements 212 and disposed on one end side of the support member 211; the number of the heating elements 212 is
two or more pieces; and any of the heating elements 212 is disposed entirely of the heat generation region H1.
[0022] The support member 211 is a rod shaped sintered body composed of ceramics. The ceramics is, for example,
alumina, silicon nitride, aluminum nitride, and silicon carbide. The rod shape means a shape which has a width narrow
and slender to a length and is, for example, a columnar shape, a strip shape, and a cylindrical shape. The support
member 211 has a lateral cross section of, for example, a circular shape, an elliptical shape, a rectangular shape, a
square shape, a triangular shape, and a polygonal shape. FIG. 1 shows a mode in which the support member 211 is of
the columnar shape.
[0023] A vibration-proof member 901 is preferably disposed on a side surface of the support member 211. The vibration-
proof member 901 is more preferably disposed on a side surface on an extreme end 211t side opposite to the side where
the terminal sections 213 are disposed. When a vibration is transmitted to the ceramic heater 200, the extreme end 211t
side opposite to the side where the terminal sections 213 are disposed vibrates with a large amplitude using the terminal
sections 213 side as a fulcrum. Although it is intended to suppress the amplitude by holding a periphery of the extreme
end 211t side, since ceramics is fragile, there is a possibility that a surface of the support member 211 is damaged by
collision between an amplitude suppressing holding member and the surface. Thus, the provision of the vibration-proof
member 901 can improve vibration resistant property of the ceramic heater 200 without the collision between the amplitude
suppressing holding member and the surface of the support member 211. A material of the vibration-proof member 901
is preferably a material having a relatively high melting point and is, for example, metal such as iron, copper, titanium,
and the like and an alloy such as stainless steel, and the like. The vibration-proof member 901 may be formed integrally
with the ceramic heater 200 by baking with fitting, for example, a ring shaped metal or alloy around an outer circumferential
surface of the ceramic heater 200 or may be formed independently of the ceramic heater 200.
[0024] The heating elements 212 and drain wires 216 connected to the heating elements 212 are buried in the side
surface (circumferential surface) of the support member 211. FIG. 1 illustrates an example of a mode in which two
heating elements, i.e., a first heating element 212A and a second heating element 212B are provided as each of the
heating elements 212. Each of the drain wires 216 has an anode side drain wires 216A1 and a cathode side drain wire
(not illustrated) connected to the first heating element 212A and an anode side drain wires 216B1 and a cathode side
drain wire (not illustrated) connected to the second heating element 212B. Any of the heating elements 212 and the
drain wires 216 is a resistive element mainly composed of a high melting point metal, for example, tungsten, molybdenum,
rhenium, and the like and is formed by a method of printing and the like. The heating elements 212 substantially generate
heat by being energized and form the heat generation region H1. That is, the heat generation region H1 is a region
where a heater pattern is formed. The heat generation region H1 is preferably a region which covers an entire circum-
ference of the support member 211. In contrast, the drain wires 216 are used to energize the heating elements 212. The
drain wires 216 are a resistive element having a resistance value set lower than the heating elements 212 and form a
sparse region H2 which does not substantially generate heat even if energized. Here, substantially generating heat
means that an element itself generates heat and makes a heat generation amount in a degree in which the element
functions as a heater.
[0025] The terminal sections 213 and lead wires 214 joined to the terminal sections 213 are disposed on an outer
surface of the support member 211. Each of the terminal sections 213 has an anode side terminal section 213A1 and
a cathode side terminal section (not illustrated) for the first heating element 212A and an anode side terminal sections
213B1 and a cathode side terminal section (not illustrated) for the second heating element 212B. Each of the lead wires
214 has an anode side lead wires 214A1 and a cathode side lead wire 214A2 for the first heating element 212A and an
anode side lead wire 214B1 and a cathode side lead wires 214B2 for the second heating element 212B. The heating
elements 212 and the terminal sections 213 are electrically connected via the drain wires 216, respectively, and when
the lead wires 214A1 and 214A2 are energized, the first heating element 212A generate heat, whereas when the lead
wires 214B1 and 214B2 are energized, the second heating element 212B generate heat. As described above, since the
respective heating elements 212A and 212B can be independently subjected the energization control, a calorific value
can be easily switched. Further, the support member 211 is preferably disposed with a detection electrode (not illustrated)
for preventing energization without the heat transfer medium.
[0026] FIG. 2 is a development view illustrating a heater pattern of the ceramic heater illustrated in FIG. 1 as a first
example of the heater pattern. The heating elements preferably have the first heating element 212A and the second
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heating element 212B, two pieces of which are configured as one set. The first heating element 212A and the second
heating element 212B do not three-dimensionally intersect each other and any of the first heating element 212A and
the second heating element 212B are disposed entirely of the heat generation region H1. When the heat generation
region H1 is partitioned by an optional width in an axis direction O1 and a circumferential direction P1, it is preferable
that there is no region in which the first heating element 212A or the second heating element 212B is eccentrically
located. Since a heater temperature becomes uniform in the heat generation region H1 and a temperature of a heat
transfer medium can be prevented from being locally increased, a damage of the ceramic heater 200 due to a heat
shock can be prevented by suppressing a generation of bubbles.
[0027] It is preferable that the first heating element 212A and the second heating element 212B form a heater pattern
250 including a basic wiring pattern U1; and that the basic wiring pattern U1 includes a wiring pattern for forming a
partition region F1, having an opening section 217, by disposing the first heating element 212A and a wiring pattern
having the second heating element 212B disposed in the partition region F1. The second heating element 212B is
disposed in the partition region F1 passing through the opening section 217. Since a heat generation region, which is
formed when the first heating element 212A generates heat, and a heat generation region, which is formed when the
second heating element 212B generates heat, can be repeatedly formed by providing the basic wiring pattern U1, even
if any ones of the first heating element 212A or the second heating element 212B is energized, heat can be generated
at the heat generation region H1.
[0028] It is preferable that the partition region F1 is a region formed by making one round trip by the first heating
element 212A passing one end 217A of the opening section 217 and detouring and returning to the other end 217B of
the opening section; the second heating element 212B form a wiring pattern making two or more round trips; and a part
or all of the wiring pattern of the second heating element 212B is disposed in the partition region F1. The term "detouring"
means to exclude that the one end 217A of the opening section 217 is connected to the other end 217B thereof in a
shortest distance because a region acting as the partition region F1 cannot be formed by such a connection manner.
The wiring pattern of the first heating element 212A in the partition region F1 has, for example, a U-shape, a V-shape,
or an arc shape. The number of times at which the second heating element 212B makes the round trip is preferably 2
to 5 times and more preferably 2 to 3 times. FIG. 2 illustrates a mode in which the number of times at which the second
heating element 212B makes the round trip is 2 times as an example. Further, FIG. 2 illustrates a mode in which a part
of the wiring pattern of the second heating element 212B is disposed in the partition region F1. Although not illustrated,
a mode in which the wiring pattern of the second heating element 212B is entirely disposed in the partition region F1 is
a mode in which the wiring pattern is disposed so that a meander section r is accommodated in the partition region F1.
[0029] The number of the basic wiring patterns U1 in the heater pattern 250 is one piece or plural pieces. When the
number of the basic wiring patterns U1 is the one piece (not illustrated), the heater pattern is the basic wiring pattern
U1. Further, the heater pattern 250 preferably includes plural pieces of the basic wiring patterns U1. As illustrated in,
for example, FIG. 2, the mode which includes the plural pieces of the basic wiring patterns U1 is a mode in which a
wiring pattern of a portion, in which the first heating elements 212A are coupled with each other and the second heating
elements 212B are coupled with each other between a basic wiring pattern U1 and a basic wiring pattern U1 adjacent
thereto, is formed in a meander shape. In the mode, one set of the anode side drain wire 216A1 and a cathode side
drain wire 216A2 which are connected to the first heating element 212A and the anode side drain wires 216B1 and a
cathode side drain wires 216B2 which are connected to the second heating element 212B is disposed on a heater pattern
as the drain wires. Otherwise, a mode in which plural pieces of the basic wiring patterns U1 are disposed in parallel (not
illustrated) may be employed. In the mode, the anode side the drain wires 216A1 and the cathode side drain wires 216A2
connected to the first heating element 212A and the anode side drain wires 216B1 and the cathode side drain wires
216B2 connected to the second heating element 212B are disposed as the drain wires, respectively in each basic wiring
pattern U1. Although FIG. 2 illustrates a mode in which the basic wiring pattern U1 is repeated 4 times, the number of
repetitions is not limited thereto.
[0030] The ceramic heater having the heater pattern 250 can realize an extensive heater output width at low cost by
easily switching the calorific value to three steps of (1) a step 1 at which only the first heating element 212A is energized,
(2) a step 2 at which only the second heating element 212B is energized, and (3) a step 3 at which both the first heating
element 212A and the second heating element 212B are energized. A switching means (not illustrated) of energization
to the first heating element 212A and the second heating element 212B is preferably, for example, control by a relay.
[0031] FIG. 3 is a development view illustrating a second example of the heater pattern. In each of basic wiring patterns
U2, it is preferable that a partition region F2 is a region formed by making one round trip by the first heating element
212A passing one end 217A of the opening section 217 and detouring and returning to the other end 217B of the opening
section 217; the second heating element 212B form a wiring pattern making one round trip; and the wiring pattern of the
second heating element 212B is disposed in the partition region F2. The second heating element 212B is disposed in
the partition region F2 passing through the opening section 217. The basic wiring pattern U2 is a wiring pattern in which
the first heating element 212A and the second heating element 212B are disposed in parallel at a ratio of 1 : 1.
[0032] The number of the basic wiring patterns U2 in a heater pattern 251 is one piece or plural pieces. When the
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number of the basic wiring patterns U2 is one piece (not illustrated), the heater pattern is the basic wiring pattern U2.
Further, the heater pattern 251 preferably includes plural pieces of the basic wiring patterns U2. As illustrated in, for
example, FIG. 3, the mode which includes the plural pieces of the basic wiring patterns U2 is a mode in which a wiring
pattern of a portion, in which the first heating elements 212A are coupled with each other and the second heating elements
212B are coupled with each other between a basic wiring pattern U2 and a basic wiring pattern U2 adjacent thereto, is
formed in a meander shape. In the mode, one set of the anode side drain wires 216A1 and the cathode side drain wires
216A2 which are connected to the first heating element 212A and the anode side drain wires 216B1 and the cathode
side drain wires 216B2 which are connected to the second heating element 212B is disposed on a heater pattern as the
drain wires. Otherwise, a mode in which the plural pieces of the basic wiring patterns U2 are disposed in parallel (not
illustrated) may be employed. In the mode, the anode side the drain wires 216A1 and the cathode side drain wires 216A2
connected to the first heating element 212A and the anode side drain wires 216B1 and the cathode side drain wires
216B2 connected to the second heating element 212B are disposed as the drain wires, respectively in each basic wiring
pattern U2. Although FIG. 3 illustrates a mode in which the basic wiring pattern U2 is repeated 4 times, the number of
repetitions is not limited thereto.
[0033] The ceramic heater having the heater pattern 251 can easily switch the calorific value to two steps of (1) a step
1 at which only the first heating element 212A is energized, and (2) a step 2 at which both the first heating element 212A
and the second heating element 212B are energized. A switching means (not illustrated) of energization to the first
heating element 212A and the second heating element 212B is preferably, for example, control by a relay.
[0034] Up to now, although the mode in which the heating elements 212 are disposed in parallel with an axis direction
of the support member 211 is shown, the embodiment is not limited thereto. FIG. 4 is a development view illustrating
an example of a modification of the heater pattern. The example of the modification of the heater pattern will be explained
referring to FIG. 4. Note that since a ceramic heater 201 illustrated in FIG. 4 has the same basic structure as the ceramic
heater 200 according to the first embodiment illustrated in FIG. 1, common sections are denoted by the same reference
numerals.
[0035] As the example of the modification of the heater pattern, a part or all of the heating elements 212 is preferably
formed in a spiral shape. With the configuration, the heat transfer medium can be more uniformly heated in the circum-
ferential direction of the support member.
[0036] Although not illustrated, as another example of the modification of the heater pattern, the first heating element
212A and the second heating element 212B may form the heater pattern 251 composed of a combination of the basic
wiring patterns U1 and the basic wiring patterns U2. A specific example is a heater pattern in which the basic wiring
patterns U1 and the basic wiring patterns U2 are alternately disposed in parallel.
[0037] FIG. 5 is a perspective view illustrating a side surface of a support member of a ceramic heater according to
a second embodiment when the side surface is seen therethrough. In the ceramic heater 300 according to the second
embodiment, the support member 311 preferably includes a hollow section 317 extending in an axis direction O1 of the
support member 311, an extreme end hole 318 disposed on an extreme end 311t on a side opposite to a side where a
terminal section 314 of the support member 311 is disposed, and a side surface hole 319 disposed on a side surface
of the support member 311.
[0038] A basic configuration of the ceramic heater 300 is the same as the ceramic heater 200 except that the support
member 311 has the hollow section 317, the extreme end hole 318, and the side surface hole 319 and is formed in a
cylindrical shape. Further, as an example, a heater pattern is made to the same pattern as the heater pattern 251
illustrated in FIG. 3.
[0039] The support member 311 preferably has a bottomed cylindrical shape. As a method of forming the support
member 311 in the bottomed cylindrical shape, there is a method of forming a bottom section 320 using a filling member
composed of, for example, ceramics, a heat resistant resin, and the like.
[0040] The hollow section 317 acts as a flow path of a heat transfer medium. The hollow section 317 has a lateral
cross section of, for example, a circular shape, an elliptical shape, a rectangular shape, a square shape, a triangular
shape, or a polygonal shape. Among the shapes, the lateral cross section is more preferably of the circular shape. The
extreme end hole 318 is a through hole disposed on the extreme end 311t of the support member 311 and communicating
with the hollow section 317. The side surface hole 319 is a through hole disposed on the side surface of the support
member 311 and communicating with the hollow section 317. The side surface hole 319 is, for example, formed by
baking the support member 311 with a part of a side surface thereof scooped out.
[0041] In the ceramic heater 300 according to the second embodiment, a part of the heat transfer medium passes
through the hollow section 317 from the side surface hole 319 and flows out from the extreme end hole 318, and the
remaining part of the heat transfer medium passes outside of the ceramic heater 300. As described above, since the
heat transfer medium is in contact with not only an outer circumferential surface of the support member 311 but also
with an inner circumferential surface thereof, the heat transfer medium can be more efficiently heated.
[0042] In the ceramic heater 300 according to the second embodiment, it is preferable that the support member 311
sequentially disposes with a heat generation region H1, a sparse region H2 having a wiring density lower than the heat



EP 2 611 261 A1

7

5

10

15

20

25

30

35

40

45

50

55

generation region H1, and the terminal sections 314 along the axis direction O1; and the side surface hole 319 is disposed
in the sparse region H2. With the configuration, since the heat transfer medium which flows inside of the support member
311 can be heated in entirely of the heat generation region H1, heating efficiency is further improved. Here, the wiring
density means the number of resistive elements passing through a virtual line when the virtual line is drawn along a
circumferential direction P1 at an optional position of the support member 311. For example, in the heater pattern 251
illustrated in FIG. 3, the heat generation region H1 is a region in which the heating elements 212A and 212B are disposed
as the resistive elements and the wiring density of the resistive elements is 16 pieces. On the other hand, the sparse
region H2 is a region in which the drain wires 216A1, 216A2, 216B1, and 216B2 are disposed as the resistive elements,
and the wiring density of the resistive elements is 4 pieces. As illustrated in FIG. 3, it is preferable to dispose a region
S, in which no resistive element is formed, to the sparse region H2 and to dispose the side surface hole 319 in the region
S. Since the sparse region H2 generates no heat or has a small calorific value, even if a flow of the heat transfer medium
is made uneven in a periphery of the support member 311 by disposing the side surface hole 319, a temperature does
not become uneven in a circumferential direction and thus the heat transfer medium can be heated uniformly.
[0043] In the ceramic heaters 200 and 300, a part or all of a surface thereof which is contact with a liquid as a heating
object is preferably subjected to a hydrophilic process. When the ceramic heater 200 is formed in a columnar shape,
the surface in contact with the liquid is, for example, an outer surface of the support member 211. Further, when the
ceramic heater 300 is formed in a cylindrical shape, the surface in contact with the liquid is, for example, the outer surface
and/or an inner surface of the support member 311. When bubbles are deposited on the surface of the ceramic heaters
200 and 300, there is a possibility that the ceramic heaters 200 and 300 are damaged because a heat shock is generated
when the bubbles are removed after they have been grown largely. However, since the bubbles are removed by the
application of the hydrophilic process before they have been deposited and grown, the ceramic heaters 200 and 300
can be prevented from being damaged by the heat shock.
[0044] FIG. 6 is a longitudinal broken sectional view illustrating an example of an electric heating type hot water heating
apparatus according to the embodiment. As an example of the electric heating type hot water heating apparatus according
to the embodiment, a mode in which the ceramic heater 200 according to the first embodiment is applied to the electric
heating type hot water heating apparatus 100 will be explained. The electric heating type hot water heating apparatus
100 according to the embodiment includes the ceramic heater 200 according to the embodiment. The electric heating
type hot water heating apparatus 100 is used to make up for the deficiency of engine exhaust heat or to supply a heat
source of a heating system which substitutes for engine exhaust heat in, for example, an HV vehicle or an EV vehicle.
Note that an up/down direction in the drawing shows an up/down direction of a vehicle.
[0045] The electric heating type hot water heating apparatus 100 according to the embodiment includes a case 30
having an inlet port 31, a flow path 40, and an outlet port 32 of a heat transfer medium and the ceramic heater 200
disposed in the flow path 40. The heat of the ceramic heater 200 can be efficiently transmitted to the heat transfer
medium and heating can be performed promptly by directly heating the heat transfer medium by the ceramic heater 200.
Since a structure is simple, a reduction in size and weight is possible. Further, since the ceramic heater 200 has a high
watt density, a high calorific value can be obtained even by a small number of ceramic heaters, and thereby the number
of parts can be reduced and a size can be further reduced.
[0046] The ceramic heater 200 can be attached to the case 30 by, for example, attaching a flange 215 to an outer
circumference of the ceramic heater 200 on the terminal sections 213 side, inserting the ceramic heater 200 into the
flow path 40 from the inserting port 33 disposed in the case 30, abutting the flange 215 against an inner circumferential
surface of the inserting port 33 via a seal member such as an O ring and the like (not illustrated) interposed therebetween,
and fixing the ceramic heater 200 by a fixing member such as a screw, a clamp, and the like (not illustrated).

EXPLANATION OF REFERENCE SIGNS

[0047]

30 case

31 inlet port

32 outlet port

33 inserting port

40 flow path

100 electric heating type hot water heating apparatus
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200, 201, 300 ceramic heater

211 support member

211t extreme end

212 heating element

212A first heating element

212B second heating element

213 (213A1, 213A2, 213B1, 213B2) terminal section

214 (214A1, 214A2, 214B1, 214B2) lead wire

215 flange

216 (216A1, 216A2, 216B1, 216B2) drain wire

217 opening section

250, 251 heater pattern

311 support member

311t extreme end

314 (314A1, 314A2, 314B1, 314B2) lead wire

317 hollow section

318 extreme end hole

319 side surface hole

320 bottom section

901 vibration-proof member

H1 heat generation region

H2 sparse region

U1, U2 basic wiring pattern

F1, F2 partition region

r meander section

O1 axis direction

P1 circumferential direction

Claims

1. A ceramic heater, comprising:
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a rod shaped support member composed of ceramics;
a line shaped heating element buried in a side surface of the support member, generating heat by being ener-
gized, and forming a heat generation region; and
a terminal section connected to the heating element and disposed on one end side of the support member;
wherein:

the number of the heating elements is two or more pieces; and
any of the heating elements is disposed entirely of the heat generation region.

2. The ceramic heater according to claim 1, wherein:

the heating elements have a first heating element and a second heating element, two pieces of which are
configured as one set;
the first heating element and the second heating element form a heater pattern including a basic wiring pattern;
and
the basic wiring pattern includes a wiring pattern for forming a partition region, having an opening section, by
disposing the first heating element and a wiring pattern having the second heating element disposed in the
partition region.

3. The ceramic heater according to claim 2, wherein:

the partition region is a region formed by making one round trip by the first heating element passing one end
of the opening section and detouring and returning to the other end of the opening section;
the second heating element forms a wiring pattern making two or more round trips; and
a part or all of the wiring pattern of the second heating element is disposed in the partition region.

4. The ceramic heater according to claim 2, wherein:

the partition region is a region formed by making one round trip by the first heating element passing one end
of the opening section and detouring and returning to the other end of the opening section;
the second heating element forms a wiring pattern making one round trip; and
the wiring pattern of the second heating element is disposed in the partition region.

5. The ceramic heater according to any one of claims 1 to 4, wherein: the support member includes a hollow section
extending in an axis direction of the support member, an extreme end hole disposed on an extreme end on a side
opposite to a side where the terminal sections of the support member are disposed, and a side surface hole disposed
on the side surface of the support member.

6. The ceramic heater according to claim 5, wherein:

the support member sequentially disposes the heat generation region, a sparse region having a wiring density
lower than the heat generation region, and the terminal section along the axis direction; and
the side surface hole is disposed in the sparse region.

7. The ceramic heater according to any one of claims 1 to 6, wherein a part or all of the heating element is formed in
a spiral shape.

8. The ceramic heater according to any one of claims 1 to 7, comprises a vibration-proof member disposed on the side
surface of the support member.

9. The ceramic heater according to any one of claims 1 to 8, wherein a part or all of a surface of the ceramic heater
in contact with a liquid as a heating object is subjected to a hydrophilic process.

10. An electric heating type hot water heating apparatus comprising the ceramic heater according to any one of claims
1 to 9.
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