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(57) A heating device is provided with housing (13)
which has inlet port (11) and outlet port (12), heat ex-
change flow path (24) which communicates with inlet port
(11), and heater (23) which heats fluid inside heat ex-
change flow path (24). The heating device is further pro-
vided with temperature buffer part (25) which communi-
cates with outlet port (12) and one or more through holes
(21) which allow heat exchange flow path (24) and tem-
perature buffer part (25) to communicate with each other.
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HEATING DEVICE, AND SANITARY WASHING DEVICE AND EQUIPMENT USING SAME

Heat exchange flow path (24) guides the fluid flowing in
through inlet port (11) and allows the fluid after being
heated to flow into temperature buffer part (25) through
through holes (21), and temperature buffer part (25)
guides the fluid flowing in through through holes (21) to
outlet port (12). Accordingly, the heating device capable
of allowing the fluid having a uniform temperature to flow
out is achieved.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a heating tech-
nique, and more particularly, to a heating device, and a
sanitary washing device and equipment using the same.

BACKGROUND ART

[0002] Conventionally, in a so-called instantaneous
heat exchanger provided in, for example, a sanitary
washing device, when there is uneven heating in warm
water emitted from the heat exchanger, a temperature
of water to be jetted from a washing nozzle is stabilized
before jetting. This enables a user to comfortably and
safely perform washing. Specifically, a temperature sta-
bilizer is provided between an emission part of the heat
exchanger and the washing nozzle for absorbing tem-
perature nonuniformity. There are disclosed sanitary
washing devices that prevent washing water having tem-
perature nonuniformity from being jetted from a washing
nozzle (for example, refer to PTL1 and PTL2).

[0003] There is also disclosed a sanitary washing de-
vice having a configuration in which a water entry part of
atemperature stabilizer is formed in a circular arc shape
to accelerate mixing of warm water in the temperature
stabilizer to thereby quickly make a temperature of warm
water emitted from the temperature stabilizer uniform (for
example, PTL 3).

[0004] The temperature stabilizer disclosed in each of
the above patent literatures temporarily stores and mixes
water heated by a heating device inside the temperature
stabilizer to make the water temperature uniform. In this
case, the temperature stabilizer is required to have a vol-
ume (capacity) for ensuring a certain amount of warm
water. Thus, a conventional sanitary washing device typ-
ically employs a structure in which the temperature sta-
bilizer and the heating device are separately placed.
[0005] Atpresent, atemperature stabilizer of a sanitary
washing device is indispensable for comfortably and
safely performing warm water washing.

[0006] However, the structure in which the tempera-
ture stabilizer and the heating device are separately
placed results in a large space occupied by the entire
water heater in the sanitary washing device. Thus, use
and attachment are disadvantageously made inconven-
ient.

[0007] In order to solve the above problem, the tem-
perature stabilizer and the heating device may be inte-
grated to achieve downsizing. However, when the tem-
perature stabilizer and the heating device are integrated,
it is necessary to ensure a space for disposing the tem-
perature stabilizer having a considerable volume inside
the heating device in design. That is, in the integration in
a conventional heating device, even when a relationship
in disposition between a heating element and a flow path
is made optimal to efficiently perform heat exchange, a
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configuration such as a temperature stabilizer in which
a certain capacity to eliminate temperature nonuniformity
is ensured is required. Thus, it is not possible to achieve
space-saving and thus not possible to achieve downsiz-
ing. Therefore, an object to downsize awater heater while
ensuring a space for disposing a temperature stabilizer
has not yet been solved.

Citation List
Patent Literature
[0008]

PTL 1: Japanese Patent No. 3,714,060

PTL 2: Unexamined Japanese Patent Publication
No. 2000-1896

PTL 3: Unexamined Japanese Patent Publication
No. 2009-235792

SUMMARY OF THE INVENTION

[0009] Thepresentinvention providesaheating device
that enables a more stable temperature of flowing-out
warm water and also enables downsizing, and a sanitary
washing device and equipment provided with the same.
[0010] Specifically, the heating device of the present
invention is provided with a housing which has an inlet
port for allowing fluid to flow in and an outlet port for al-
lowing the fluid to flow out, a heat exchange flow path
which is placed inside the housing and communicates
with the inlet port, and a heater which heats the fluid
inside the heat exchange flow path. The heating device
is further provided with a temperature buffer part which
is placed inside the housing and communicates with the
outlet port and one or more through holes which are
formed between the heat exchange flow path and the
temperature buffer part, and communicating between the
heat exchange flow path and the temperature buffer part.
The heat exchange flow path guides the fluid flowing in
through the inlet port and allows the fluid after being heat-
ed to flow into the temperature buffer part through the
through holes, and the temperature buffer part guides
the fluid flowing in through the through holes to the outlet
port.

[0011] Inthis configuration, the temperature buffer part
is placed inside the housing, and the heat exchange flow
path and the temperature buffer part communicate with
each other through the through holes. Accordingly, the
temperature of warm water flowing into the temperature
buffer part from the heat exchange flow path can be made
uniform in the temperature buffer part. Further, a space
occupied by the temperature buffer part can be reduced.
As a result, it is possible to achieve the heating device
in which the temperature of warm water is made uniform,
and the heat exchange flow path and the temperature
buffer part are integrated to downsize the heating device.
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BRIEF DESCRIPTION OF DRAWINGS
[0012]

FIG. 1 is a perspective view of a heating device ac-
cording to a first exemplary embodiment of the
present invention.

FIG. 2A is a front view of the heating device accord-
ing to the first exemplary embodiment.

FIG. 2B is a top view of the heating device.

FIG. 2C is a bottom view of the heating device.
FIG. 2D is a sectional view taken along line 2D-2D
of FIG. 2C

FIG. 2E is a sectional view taken along line 2E-2E
of FIG. 2D.

FIG. 2F is a sectional view taken along line 2F-2F of
FIG. 2D.

FIG. 3is a schematic view of a flow direction of water
in the heating device having a plurality of through
holes according to the first exemplary embodiment.
FIG. 4is a schematic view of a flow direction of water
in a temperature buffer part having a plurality of mix-
ingribs according to the first exemplary embodiment.
FIG. 5is a schematic view of the entire flow direction
of water in a heat exchange flow path and the tem-
perature buffer part having the plurality of mixing ribs
according to the first exemplary embodiment.

FIG. 6A is a schematic view of a heater in a modifi-
cation of the first exemplary embodiment when dis-
posed on an inner side of one side of the housing.
FIG. 6B is a schematic view of the heater when dis-
posed on an outer side of one side of the housing.
FIG. 6C is a schematic view of the heater when dis-
posed sideways on a bottom of the heat exchange
flow path.

FIG. 7A is a schematic view of a heating device in
which a flow direction of water flowing in through an
inlet port is the same as a flow direction of water
flowing out through an outlet port according to a mod-
ification of the first exemplary embodiment.

FIG. 7B is a schematic view of a heating device in
which a flow direction of water flowing in through an
inlet port intersects a flow direction of water flowing
out through an outlet port according to the modifica-
tion.

FIG. 8 is a perspective view of a sanitary washing
device according to a second exemplary embodi-
ment of the present invention to which the heating
device is attached.

DESCRIPTION OF EMBODIMENTS

[0013] Hereinbelow, exemplary embodiments of the
present invention will be described with reference to the
drawings. The exemplary embodiments are merely ex-
amples, and the present invention is not limited by the
exemplary embodiments.
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FIRST EXEMPLARY EMBODIMENT

[0014] Hereinbelow, a configuration of a heating de-
vice in a first exemplary embodiment of the present in-
vention will be described with reference to FIGS. 1 to 2F.
In the heating device of the present exemplary embodi-
ment, water is described as an example of fluid flowing
through the inside of the heating device. However, it is
needless to say that the fluid is not limited to water. For
example, liquid other than water such as water added
with a medicine or washing agent and functional water
or gas may be used.

[0015] FIG. 1 is a perspective view of the heating de-
vice according to the first exemplary embodiment of the
present invention. FIG. 2A is a front view of the heating
device according to the first exemplary embodiment. FIG.
2B is atop view of the heating device. FIG. 2C is a bottom
view of the heating device. FIG. 2D is a sectional view
taken along line 2D-2D of FIG. 2C. FIG. 2E is a sectional
view taken along line 2E-2E of FIG. 2D. FIG. 2F is a
sectional view taken along line 2F-2F of FIG. 2D.
[0016] As illustrated in FIGS. 1 to 2F, heating device
1 of the present exemplary embodiment includes at least
housing 13, and mixing rib 22, heat exchange flow path
24, heater 23, temperature buffer part 25, and the like
which are disposed inside housing 13. Through hole 21
is formed between heat exchange flow path 24 and tem-
perature buffer part 25. Water heated by heater 23 flows
through temperature buffer part 25. As illustrated in FIG.
1, heating device 1 is formed in, for example, a rectan-
gular parallelepiped shape, and both side faces on long
sides thereof are placed in up and down directions.
[0017] Housing 13 is provided with inlet port 11 which
is located on a lower part of housing 13 for allowing water
to flow in and outlet port 12 which is located on an upper
part of housing 13 for allowing water to flow out. In the
present exemplary embodiment, an example in which
inlet port 11 and outlet port 12 are disposed on the same
side face in right and left directions of housing 13 is illus-
trated.

[0018] Heat exchange flow path 24 is formed inside
housing 13 and communicates with inlet port 11. Heater
23 is, for example, a flat heater made of ceramic. As
illustrated in FIGS. 2E and 2F, heater 23 is partially sup-
ported and disposed inside heat exchange flow path 24
so that an entire face of heater 23 is not in contact with
both wall surface 26a and wall surface 26b of heat ex-
change flow path 24. Heater 23 heats water flowing inside
heat exchange flow path 24 by both faces of heater 23
as main heating surfaces. The water flowing inside heat
exchange flow path 24 flows up along both the faces of
heater 23 up to an upper end of heater 23, and water
flowing up along one of the faces and water flowing up
along the other face are then joined. Then, the water
passes through through hole 21 which faces an end face
of heater 23 and flows into temperature buffer part 25.
Temperature buffer part 25 is placed above heat ex-
change flow path 24 inside housing 13 and communi-
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cates with outlet port 12. As described above, through
hole 21 is formed between heat exchange flow path 24
and temperature buffer part 25, and communicates be-
tween heat exchange flow path 24 and temperature buff-
er part 25.

[0019] As illustrated in FIG. 2D, mixing rib 22 is dis-
posed inside temperature buffer part 25 to narrow a flow
path for warm water flowing in through through hole 21.
In the present exemplary embodiment, a number of mix-
ing ribs 22 is equal to a number of through holes 21 (five,
in FIG. 2D). Mixing rib 22 is disposed between the cor-
responding adjacent through hole 21 and outlet port 12.
Mixing rib 22 may have, for example, a shape whose
cross-sectional width increases toward outlet port 12 (not
illustrated). This shape reduces a distance between an
inner wall of temperature buffer part 25 and mixing rib 22
toward outlet port 12 and thus further obstructs a water
flow. As aresult, water having temperature nonuniformity
can be sufficiently mixed inside temperature buffer part
25. Thatis, warm water flows through a narrow flow path
formed in temperature buffer part 25 by mixing rib 22 and
a wide flow path on the other part. Accordingly, it is pos-
sible to mix the warm water to eliminate temperature non-
uniformity. A specific operation will be described below.
[0020] Heat exchange flow path 24 guides water flow-
ing in through inlet port 11 and allows water heated by
heater 23 to flow into temperature buffer part 25 through
through hole 21. Further, temperature buffer part 25
guides the heated water flowing in through through hole
21 to outlet port 12 while mixing the heated water by
mixing rib 22 so as to be fed to, for example, a nozzle of
a sanitary washing device. Although, in the present ex-
emplary embodiment, a space formed by housing 13 is
used as heat exchange flow path 24, the present inven-
tion is not limited to this configuration. For example, heat
exchange flow path 24 may be configured as a single
member and independently placed inside housing 13.
This configuration makes it possible to more accurately
set a width of heat exchange flow path 24, that is, a gap
size between heat exchange flow path 24 and heater 23.
[0021] The heating device of the present exemplary
embodiment is configured as described above.

[0022] Hereinbelow, the principle of operation of a
heating device that includes a plurality of through holes,
that is, for example, four through holes in the present
exemplary embodiment will be described with reference
to FIG. 3.

[0023] FIG. 3is a schematic view of a flow direction of
water in the heating device having the plurality of through
holes in the present exemplary embodiment.

[0024] In the heating device having a configuration il-
lustrated in FIG. 3, water flows in a direction indicated by
arrow F,. At this time, water flows into temperature buffer
part 25 through region 24c near through hole 21a and
region 24d near through hole 21d. In this case, four
through holes 21 are formed and an area of each of
through holes 21 is an extremely small area having a
diameter of, forexample, 2.4 mm. Thus, when water flows
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in through through holes 21a to 21d, pressure loss oc-
curs. Since water flows along the flow direction indicated
by arrow F, of FIG. 3, the pressure loss becomes largest
in through hole 21a and smallest in through hole 21d.
That is, the pressure loss has a relationship of through
hole 21a > 21b > 21¢ > 21d. Accordingly, water in region
24e tends to flow into temperature buffer part 25 through
through hole 21d having a relatively small pressure loss.
Thus, it is possible to prevent formation of a stagnation
part in region 24e. Further, long-time heating of water in
region 24eis prevented. Accordingly, itis possible to pre-
vent a temperature of water in region 24e from exces-
sively increasing. That is, when the temperature exces-
sively increases, fur is generated inside heat exchange
flow path 24 due to local temperature rise. As a result,
scale is adhered to the flow path to narrow the flow path
oris adheredto the face of the heater to cause an adverse
effect on the hearting surface. These adverse effects can
be prevented by allowing water to efficiently flow into tem-
perature buffer part 25 without generation of the stagna-
tion part on the heating surface.

[0025] Water flowing into through holes 21a to 21d
from heat exchange flow path 24 is mixed inside temper-
ature buffer part 25. Thus, equilibrium (uniformization) of
the temperature of water can be achieved before the wa-
ter flows out through outlet port 12 of temperature buffer
part25. As aresult, itis possible to allow the water having
a uniform temperature to flow out through outlet port 12.
[0026] Hereinbelow, the principle of operation of a
heating device that is provided with four mixing ribs 22
corresponding to the four through holes of FIG. 3 will be
described as an example with reference to FIG. 4.
[0027] FIG. 4 is a schematic view of a flow direction of
water in a temperature buffer part having the plurality of
mixing ribs in the present exemplary embodiment. For
easy understanding, FIG. 4 illustrates, in an enlarged
manner, a vicinity of temperature buffer part 25 which
has mixing ribs 22a to 22d each having a rectangular
cross section.

[0028] As illustrated in FIG. 4, when four mixing ribs
22a to 22d are placed inside temperature buffer part 25,
mixing ribs 22a to 22d obstruct a water flow toward outlet
port 12 as indicated by arrows F,, which causes a mixed
flow. Accordingly, water is mixed while flowing to outlet
port 12. As a result, the temperature of water flowing out
through outlet port 12 becomes more uniform. That is,
providing the plurality of mixing ribs 22a to 22d corre-
sponding to the plurality of through holes 21a to 21d en-
ables the temperature of water to be more uniform inside
temperature buffer part 25.

[0029] Next, the principle of operation of the heating
device provided with the four mixing ribs illustrated in
FIG. 4 will be described in more detail with reference to
FIG. 5.

[0030] FIG. 5 is a schematic view of the entire flow
direction of water inside the heat exchange flow path and
the temperature buffer part having the plurality of mixing
ribs in the present exemplary embodiment. In FIG. 5, the
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number of through holes is equal to the number of mixing
ribs, specifically, four. In this case, mixing rib 22a is dis-
posed adjacent to through hole 21a at a side facing outlet
port 12. Similarly, mixing ribs 22b, 22¢, and 22d are re-
spectively disposed corresponding to adjacent through
holes 21b, 21c, and 21d at the side facing outlet port 12.
[0031] As described above with reference to FIG. 3,
due to the principle of pressure loss, water flowing in heat
exchange flow path 24 indicated by arrows F4, F3, Fy,
and F5 in FIG. 5 flows into temperature buffer part 25
through through hole 21d, through hole 21c, through hole
21b, and through hole 21a in this order, that is, in an
ascending order of pressure loss. Then, the water flowing
into temperature buffer part 25 from heat exchange flow
path 24 through through holes 21d to 21a flows to outlet
port 12 while being mixed with water previously present
inside temperature buffer part 25. At this time, since the
diameter of each of through holes 21ato 21d is extremely
small, aflow speed of the water flowing in through through
holes 21d to 21ais relatively high. Thus, the water flowing
into temperature buffer part 25 and the water inside tem-
perature buffer part 25 are easily mixed. Accordingly, the
water flowing into temperature buffer part 25 from heat
exchange flow path 24 and the water previously present
inside temperature buffer part 25 are easily mixed to have
a uniform temperature. As a result, it is possible to allow
water having a uniform temperature to flow out through
outlet port 12 of heating device 1.

[0032] As illustrated in FIG. 5, since mixing ribs 22a to
22d are placed inside temperature buffer part 25, mixed
flow can be further generated in water flow inside tem-
perature buffer part 25. As a result, it is possible to allow
water having a more uniform temperature to flow out
through outlet port 12.

[0033] Although, in the present embodiment, the con-
figuration in which heater 23 is disposed without contact
with both wall surface 26a and wall surface 26b of heat
exchange flow path 24 has been described as an exam-
ple, the present invention is not limited to this configura-
tion. For example, heater 23 may be placed on a wall
surface of heat exchange flow path 24 or may be placed
on an outer wall surface of heat exchange flow path 24
as specifically described below. That is, heater 23 may
be placed at any position that enables heater 23 to heat
water inside heat exchange flow path 24.

[0034] Other examples of disposition of the heater will
be specifically described with reference to FIGS. 6A to
6C.

[0035] FIG. 6Ais a schematic view of a heater accord-
ing to a modification of the first exemplary embodiment
of the present invention when disposed on an inner side
of one side of the housing. FIG. 6B is a schematic view
of the heater when disposed on an outer side of one side
of the housing. FIG. 6C is a schematic view of the heater
when disposed sideways on a bottom of the heat ex-
change flow path.

[0036] First, as illustrated in FIG. 6A, heater 23 is
brought into intimate contact with one inner wall inside
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heat exchange flow path 24 with heating surface 23a
facing heat exchange flow path 24. This configuration
makes itpossible to effectively heat water flowing through
heat exchange flow path 24. Further, heater 23 can be
easily attached and stably disposed.

[0037] Asillustratedin FIG. 6B, heater 23 may be stuck
to one outer wall surface outside heat exchange flow path
24 with heating surface 23a stuck to the outer wall sur-
face. In this case, since a space inside housing 13 is
used as heat exchange flow path 24, sticking heater 23
to one outer wall outside heat exchange flow path 24
corresponds to sticking heater 23 to an outer wall of hous-
ing 13. This configuration increases a capacity of heat
exchange flow path 24, which enables an increase in an
amount of warm water.

[0038] As illustratedin FIG. 6C, heater 23 may be dis-
posed, for example, sideways on the bottom of heat ex-
change flow path 24 with heating surface 23a facing heat
exchange flow path 24. This configuration makes it pos-
sible to effectively heat water flowing through heat ex-
change flow path 24 in the same manner as in the con-
figuration illustrated in FIG. 6A. Further, heater 23 can
be easily attached and stably disposed.

[0039] The presentinvention is not limited to examples
as illustrated in FIGS. 6A to 6C in which only one heater
23 is disposed with respect to heat exchange flow path
24. One or more heaters 23 may be disposed. This con-
figuration makes it possible to more effectively heat water
flowing through heat exchange flow path 24.

[0040] Although, in the present exemplary embodi-
ment, there has been described an example in which the
space formed by the housing is used as the heat ex-
change flow path, the present invention is not limited to
this configuration. For example, when the heat exchange
flow path is placed independently in the housing, the
heater may be stuck to one outer wall outside the heat
exchange flow path. In this case, the heater is placed on
the outer wall of the heat exchange flow path located
between the housing and the heat exchange flow path.
This configuration makes it possible to effectively heat
the heat exchange flow path.

[0041] Although, in the present exemplary embodi-
ment, there has been described an example in which
inlet port 11 and outlet port 12 are disposed on the hous-
ing in such a manner that a flow direction of water flowing
into heat exchange flow path 24 through inlet port 11 is
opposite to a flow direction of water flowing out to outlet
port 12 from temperature buffer part 25 as illustrated in
FIGS. 2D, 3 and 5, the present invention is not limited to
this configuration. For example, inlet port 11 and outlet
port 12 may be disposed on housing 13 in such a manner
as described below with reference to FIGS. 7A and 7B.
[0042] FIG. 7Ais a schematic view of a heating device
in which a flow direction of water flowing in through an
inlet port is the same as a flow direction of water flowing
out through an outlet port in a modification of the present
exemplary embodiment. FIG. 7B is a schematic view of
a heating device in which a flow direction of water flowing
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in through an inlet portintersects a flow direction of water
flowing out through an outlet port in the modification.
[0043] That is, as illustrated in FIG. 7A, inlet port 11
and outlet port 12 of housing 13 may be disposed in such
a manner that the flow direction of water flowing in
through inlet port 11 is the same as the flow direction of
water flowing out through outlet port 12. This configura-
tion enables stabilization of the temperature of flowing-
out water in the same manner as above.

[0044] As illustrated in FIG. 7B, inlet port 11 and outlet
port 12 of housing 13 may be disposed in such a manner
that the flow direction of water flowing in through inlet
port 11 intersects the flow direction of water flowing out
through outlet port 12. Here, "intersection"” is, for exam-
ple, a relationship in which water flows into inlet port 11
along a horizontal direction and flows out through outlet
port 12 along a vertical direction, as illustrated in FIG.
7B. However, the intersection is not limited this relation-
ship. It is needless to say that any oblique direction that
intersects the horizontal direction may be employed. Ac-
cordingly, the same effect as above can be obtained.
[0045] Although, in the present exemplary embodi-
ment, there has been described examples in which the
cross section of mixing rib 22 (the cross section taken
along line 2D-2D of FIG. 2C) has a shape whose cross-
sectional width increases toward the outlet port and has
a rectangular shape illustrated in FIG. 4, the present in-
vention is not limited to this configuration. A shape of
mixing rib 22 may be, for example, a columnar shape or
a spherical shape. The cross-sectional shape of mixing
rib 22 may be a rectangular shape, a circular shape, or
anelliptical shape. Thatis, any shape that enables mixing
rib 22 to restrict a water flow to sufficiently mix water
having a nonuniform temperature inside temperature
buffer part 25 may be employed.

[0046] Specifically, as illustrated in FIG. 2D, mixing rib
22 may have a substantially crescent cross section (in-
cluding a crescent cross section). In this case, an up-
stream side of mixing rib 22 has a rounded projecting
shape with no angular part and thus has less pressure
loss. On the other hand, a downstream side of mixing rib
22 is formed in a substantially recessed shape (including
a recessed shape) toward outlet port 12. Accordingly,
when water flows in through through hole 21 and flows
through temperature buffer part 25 toward outlet port 12,
a washing water flows along the rounded projecting
shape of mixing rib 22 and then flows toward an inner
side of the recessed part so as to be mixed. That is, the
shape of mixing rib 22 illustrated in FIG. 2D enables fur-
ther acceleration of mixing to make the temperature uni-
form.

[0047] Inthe present exemplary embodiment, as illus-
trated in FIGS. 2D and 2E, heating device 1 is provided
with temperature buffer part 25 which communicates with
outlet port 12 and the plurality of through holes 21 which
are placed between heat exchange flow path 24 and tem-
perature buffer part 25 to allow heat exchange flow path
24 and temperature buffer part 25 to communicate with
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each other. The plurality of through holes 21 are formed
at intermediate positions between heat exchange flow
path 24 and temperature buffer part 25. The plurality of
mixing ribs 22 are disposed on the downstream side of
the respective through holes 21. Each of mixing ribs 22
has a cross-sectional shape having a substantially round-
ed projecting part with no angular part on the upstream
side and has a cross-sectional shape having a substan-
tially recessed part on the downstream side. This config-
uration has high mixing and agitation effects with less
pressure loss. Thus, it is possible to make the tempera-
ture of warm water uniform with smaller temperature non-
uniformity. At the same time, the heat exchange flow path
and the temperature buffer part can be integrated to
achieve further downsizing.

[0048] Although, in the present exemplary embodi-
ment, there has been described an example in which, as
illustrated in FIG. 2D, the number of mixing ribs is one or
more and equal to the number of through holes, and each
mixing rib is disposed corresponding to each through
hole at the side facing the outlet port, the present inven-
tion is not limited to this configuration. For example, the
number of mixing ribs may not be equal to the number
of through holes. Further, each mixing rib is not neces-
sarily disposed corresponding to each through hole at
the side facing the outlet port. Each mixing rib may be
disposed at any position that enables the mixing rib to
effectively obstruct a water flow to effectively mix water
having temperature nonuniformity inside the temperature
buffer part.

[0049] As described above, in the present exemplary
embodiment, the temperature buffer part is placed inside
the housing, and the through hole which allows the heat
exchange flow path and the temperature buffer part to
communicate with each other is formed. This configura-
tion makes it possible to make the temperature of warm
water flowing into the temperature buffer part uniform.
Further, a space occupied by the temperature buffer part
can be reduced as much as possible. Thus, the heating
device that is provided with both the heat exchange flow
path and the temperature buffer part can be easily down-
sized.

SECOND EXEMPLARY EMBODIMENT

[0050] Hereinbelow, equipment according to a second
exemplary embodiment of the present invention will be
described with reference to FIG. 8.

[0051] The equipment of the present exemplary em-
bodiment is, for example, a sanitary washing device, a
washstand, a bathing device such as a bathtub, an in-
stantaneous water heater, or awater server provided with
the heating device described in the above first exemplary
embodiment. Further, the equipmentincludes equipment
that requires providing fluid having a stable temperature.
[0052] Hereinbelow, a sanitary washing device will be
described in detail as an example of the equipment.
[0053] The sanitary washing device in the present ex-
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emplary embodiment is an instantaneous sanitary wash-
ing device which heats flowing water to generate warm
water and differs from a storage type sanitary washing
device which stores warm water in a tank. An instanta-
neous sanitary washing device typically has a water flow
amount of approximately 400 to 500 ml per one minute
and generates warm water by a heating device to wash
the human private parts.

[0054] FIG. 8 is a perspective view of the sanitary
washing device according to the second exemplary em-
bodiment of the present invention to which the heating
device is attached.

[0055] Asillustrated in FIG. 8, sanitary washing device
100 of the present exemplary embodiment includes at
least toilet seat body 101, a water feeder (notillustrated),
operation part 104, nozzle 105, and the like. Toilet seat
body 101 is pivotably connected to seating part 102 to
allow seating part 102 to pivot on toilet seat body 101.
Toilet seat body 101 is mounted on Western-style toilet
bowl 103. Heating device 1 described in the first exem-
plary embodimentis disposed inside toilet seat body 101.
In this case, heating device 1 is disposed in such a man-
ner that the flat heater of a heat exchanger vertically
stands inside toilet seat body 101. Accordingly, inlet port
11 of heating device 1 is located on a lower side of heat
exchange flow path 24, and outlet port 12 is located on
an upper side of heat exchange flow path 24.

[0056] Next, operation of the sanitary washing device
according to the present exemplary embodiment will be
described.

[0057] When washing is performed using sanitary
washing device 100, a user first operates operation part
104. Accordingly, the water feeder feeds water to heating
device 1 from a water feed source.

[0058] The water fed to heating device 1 flows into
heating device 1throughinletport 11 located on the lower
side and flows up in heat exchange flow path 24 along
the heating surface which vertically stands while being
heated by efficient heat exchange by forced convection
and natural convection functions. Then, as described
above, water flows are joined on the upper end of heater
23 and heated to have a uniform temperature by heat
exchange flow path 24 and temperature buffer part 25
which communicate with each other through through hole
21. Then, warm water having a uniform temperature,
which is instantaneously heated by heating device 1 is
jetted from nozzle 105 of sanitary washing device 100.
In this manner, washing to the human body is performed.
[0059] The present exemplary embodiment makes it
possible to further downsize equipment such as sanitary
washing device 100 by incorporating heating device 1
having a small size. Further, it is possible to generate
water having a uniform temperature with less tempera-
ture nonuniformity by heating device 1 and jet the gen-
erated water from nozzle 105. Accordingly, it is possible
to achieve equipment such as sanitary washing device
100 having an excellent feeling of use. Typically, a san-
itary washing device has both a used state and an unused
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state. Thus, water is not continuously circulated through
the sanitary washing device. Therefore, it is necessary
to eject warm water having an optimal temperature when
needed. In view of this, it is possible to instantaneously
generate warm water for washing the human body having
less temperature nonuniformity by the heat exchanger
of the present invention to achieve a comfortable feeling
of use.

[0060] In the above, the present invention has been
described based on the specific exemplary embodi-
ments. However, all the exemplary embodiments de-
scribed above are merely examples and do not limit the
protection range of the present invention. It is needless
to say that various modifications and corrections added
to the present invention based on the gist and the prin-
ciple of the present invention are also included in the
range of the present invention.

[0061] As described above, the heating device of the
present invention is provided with a housing which has
an inlet port for allowing fluid to flow in and an outlet port
for allowing the fluid to flow out, a heat exchange flow
path which is placed inside the housing and communi-
cates with the inlet port, and a heater which heats the
fluid inside the heat exchange flow path. The heating
device is further provided with a temperature buffer part
which is placed inside the housing and communicates
with the outlet port and one or more through holes which
are formed between the heat exchange flow path and
the temperature buffer part, and communicating between
the heat exchange flow path and the temperature buffer
part. The heat exchange flow path may guide the fluid
flowing in through the inlet port and allow the fluid after
being heated to flow into the temperature buffer part
through the one or more through holes, and the temper-
ature buffer part may guide the fluid flowing in through
the one or more through holes to the outlet port.

[0062] Inthis configuration, the temperature buffer part
is placed, and the heat exchange flow path and the tem-
perature buffer part communicate with each other
through the one or more through holes. This configuration
makes it possible to allow water to more uniformly flow
into the temperature buffer part through the through
hole(s). As aresult, the temperature of warm water flow-
ing into the temperature buffer part from the heat ex-
change flow path can be made uniformin the temperature
buffer part. Further, a space occupied by the temperature
buffer part can be reduced. As a result, it is possible to
achieve the heating device in which the temperature of
warm water is made uniform, and the heat exchange flow
path and the temperature buffer part are integrated to
downsize the heating device.

[0063] In the heating device of the present invention,
the temperature buffer part may further include a mixing
rib. In this configuration, the flow of warm water flowing
inside the temperature buffer part is obstructed by the
mixing rib. At this time, warm water flowing into the tem-
perature buffer part through the through hole(s) and flow-
ing inside the temperature buffer part is further mixed in
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a gap between the mixing rib and an inner wall of the
temperature buffer part and in a part of the temperature
buffer part having no mixing rib. Accordingly, itis possible
to allow warm water having a more uniform temperature
to flow out through the outlet port.

[0064] In the heating device of the present invention,
the mixing rib may be disposed at a position between the
outlet port and at least one of the through hole(s) located
farthest from the outlet port. This configuration makes it
possible to further effectively obstruct the flow direction
of warm water flowing inside the temperature buffer part.
As aresult, warm water having temperature nonuniform-
ity can be further mixed to be uniform.

[0065] In the heating device of the present invention,
the heater may be disposed inside the heat exchange
flow path at a position that is not in contact with a wall
surface of the heat exchange flow path. This configura-
tion makes it possible to heat water by both faces of the
heater. As a result, it is possible to increase the speed
of heating to instantaneously supply warm water.
[0066] In the heating device of the present invention,
the inlet port and the outlet port of the housing may be
disposed at positions that make a flow direction of the
fluid flowing into the heat exchange flow path through the
inlet port to be opposite to a flow direction of the fluid
flowing out to the outlet port from the temperature buffer
part. This configuration makes it possible to maintain a
balance between the fluid flowing into the temperature
buffer part through the through hole(s) and the fluid flow-
ing out of the temperature buffer part. As a result, it is
possible to allow warm water to efficiently flow into the
temperature buffer part without causing stagnation of flu-
id inside the heat exchange flow path.

[0067] In the heating device of the present invention,
a flow direction of the fluid flowing into the temperature
buffer part through the through hole(s) may intersect a
flow direction of the fluid inside the temperature buffer
part. This configuration makes it possible to gradually
mix the fluid flowing inside the temperature buffer part
with the fluid flowing into the temperature buffer part
through the through hole(s). As aresult, the temperature
of water can be made uniform when the water flows out
through the outlet port.

[0068] The sanitary washing device of the present in-
vention may include a toilet seat body which is mounted
on a Western style toilet bowl and pivotably connected
to a seating part to allow the seating part to pivot on the
toilet seat body, the above heating device which is dis-
posed inside the toilet seat body, a water feeder which
feeds water from a water feed source to the heating de-
vice, and a nozzle which washes a human body using
warm water heated by the heating device.

[0069] This configuration makes it possible to jet warm
water having a uniform temperature generated by the
heating device from the nozzle. Further, downsizing of
the sanitary washing device can be achieved by incor-
porating the heating device having a small size.

[0070] Equipmentofthe presentinvention may be pro-
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vided with the above heating device.

[0071] This configuration makes it possible to jet warm
water having a uniform temperature generated by the
heating device from the equipment. Further, downsizing
of the equipment can be achieved by incorporating the
heating device having a small size.

INDUSTRIAL APPLICABILITY

[0072] The present invention is useful in the fields of
such as a heating device that is small and requires gen-
eration of warm water having a uniform temperature, and
a sanitary washing device and equipment provided with
the same.

REFERENCE MARKS IN THE DRAWINGS
[0073]

1: heating device

11: inlet port

12: outlet port

13: housing

21, 21a, 21b, 21c, 21d: through hole
22, 22a, 22b, 22¢, 22d: mixing rib
23: heater

23a: heating surface

24: heat exchange flow path

24c, 24d, 24e: region

25: temperature buffer part

26a, 26b: wall surface

100: sanitary washing device
101: toilet seat body

102: seating part

103: Western-style toilet bowl
104: operation part

105: nozzle

Claims
1. A heating device comprising:

a housing having an inlet port for allowing fluid
to flow in and an outlet port for allowing the fluid
to flow out;

a heat exchange flow path placed inside the
housing, the heat exchange flow path commu-
nicating with the inlet port;

a heater for heating the fluid inside the heat ex-
change flow path;

atemperature buffer partplacedinside the hous-
ing, the temperature buffer part communicating
with the outlet port; and

one or more through holes formed between the
heat exchange flow path and the temperature
buffer part, and communicating between the
heat exchange flow path and the temperature
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buffer part,

wherein the heat exchange flow path guides the
fluid flowing in through the inlet port and allows
the fluid after being heated to flow into the tem-
perature buffer part through the through holes,
and

the temperature buffer part guides the fluid flow-
inginthrough the through holes to the outletport.

The heating device according to claim 1, wherein the
temperature buffer part further includes a mixing rib.

The heating device according to claim 2, wherein the
mixing ribis disposed at a position between the outlet
port and at least one of the through holes located
farthest from the outlet port.

The heating device according to claim 1, wherein the
heater is disposed inside the heat exchange flow
path at a position that is not in contact with a wall
surface of the heat exchange flow path.

The heating device according to claim 1, wherein the
inlet port and the outlet port of the housing are dis-
posed at positions that make a flow direction of the
fluid flowing into the heat exchange flow path through
the inlet port to be opposite to a flow direction of the
fluid flowing out to the outlet port from the tempera-
ture buffer part.

The heating device according to claim 1, wherein a
flow direction of the fluid flowing into the temperature
buffer part through the through holes intersects a
flow direction of the fluid inside the temperature buff-
er part.

A sanitary washing device comprising:

a toilet seat body mounted on a Western style
toilet bowl and pivotably connected to a seating
part to allow the seating part to pivot on the toilet
seat body;

the heating device according to any one of
claims 1 to 6 disposed inside the toilet seat body;
a water feeder for feeding water from a water
feed source to the heating device; and

a nozzle for washing a human body using warm
water heated by the heating device.

Equipment comprising the heating device according
to any one of claims 1 to 6.

Amended claims under Art. 19.1 PCT

(Amended) A heating device comprising:

a housing having an inlet port for allowing fluid
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to flow in and an outlet port for allowing the fluid
to flow out;

a heat exchange flow path placed inside the
housing, the heat exchange flow path commu-
nicating with the inlet port;

a heater for heating the fluid inside the heat ex-
change flow path;

atemperature buffer partplacedinside the hous-
ing, the temperature buffer part communicating
with the outlet port;

a plurality of through holes formed between the
heat exchange flow path and the temperature
buffer part, and communicating between the
heat exchange flow path and the temperature
buffer part; and

a mixing rib disposed in the temperature buffer
part at a position between the through holes and
the outlet port, the mixing rib narrowing a flow
path inside the temperature buffer part from the
through holes to the outlet port,

wherein the heat exchange flow path guides the
fluid flowing in through the inlet port and allows
the fluid after being heated to flow into the tem-
perature buffer part through the through holes,
and

the temperature buffer part guides the fluid flow-
ing inthrough the through holes to the outlet port.

(Amended) The heating device according to claim
1, wherein the mixing rib comprises a same number
of mixing ribs as the through holes.

(Amended) The heating device according to claim
1, wherein the mixing rib has a projecting shape with
an upstream side rounded into a substantially cres-
cent cross section.

The heating device according to claim 1, wherein the
heater is disposed inside the heat exchange flow
path at a position that is not in contact with a wall
surface of the heat exchange flow path.

The heating device according to claim 1, wherein the
inlet port and the outlet port of the housing are dis-
posed at positions that make a flow direction of the
fluid flowing into the heat exchange flow path through
the inlet port to be opposite to a flow direction of the
fluid flowing out to the outlet port from the tempera-
ture buffer part.

The heating device according to claim 1, wherein a
flow direction of the fluid flowing into the temperature
buffer part through the through holes intersects a
flow direction of the fluid inside the temperature buff-
er part.

A sanitary washing device comprising:
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a toilet seat body mounted on a Western style
toilet bowl and pivotably connected to a seating
part to allow the seating part to pivot on the toilet
seat body;
the heating device according to any one of 9%
claims 1 to 6 disposed inside the toilet seat body;
a water feeder for feeding water from a water
feed source to the heating device; and
a nozzle for washing a human body using warm
water heated by the heating device. 10

8. Equipment comprising the heating device according
to any one of claims 1 to 6.
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