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Description

[Technical Field]

[0001] The present invention relates to a hot water stor-
age tank unit used, for example, in a water heater and
hot water equipment.

[Background Art]

[0002] Hitherto, in the above-stated type of hot water
storage tank unit, a heat insulator has been placed on
the outer peripheral surface of the hot water storage tank
to reduce the amount of heat transfer.
[0003] For example, there has been proposed a con-
figuration in which a vacuum heat insulator that is expen-
sive but has a high heat insulation property and can sup-
press heat transfer to a small volume is applied to a part
of this configuration where the amount of heat transfer
is large, while a heat insulator that is less expensive than
the vacuum heat insulator but is inferior to the vacuum
heat insulator in heat insulating property is applied to the
other parts, so that the cost and product size are thereby
reduced (see, for example, Patent Literature 1).
[0004] There has been proposed a configuration in
which the vacuum heat insulator is applied only to a di-
mensionally constrained part, a heat insulator that is in-
ferior to the vacuum heat insulator in heat insulating prop-
erty but is less expensive than the vacuum heat insulator
is applied to dimensionally unconstrained parts, and both
the cost and product size are thereby reduced (see, for
example, Patent Literature 2).
[0005] US 1 863 273 A describes a water tank which
is provided with a concave bottom and a convex top. The
tank is supported by a transverse centrally apertured par-
tition which rests upon an angle iron frame structure to
which legs are secured whereby the tank is supported at
a convenient distance upon the floor.
[0006] JP 2012 202660 A describes a storage water
heater which includes a hot water storage tank disposed
in a housing and storing hot water/water inside, a lower
heat insulating material covering a lower section of the
hot water storage tank, tank legs supporting the hot water
storage tank and a bottom plate which configures a por-
tion of the housing and to which the tank legs are fixed.
At least a portion of the lower heat insulating material is
kept into abutment with the bottom plate. Preferably the
bottom plate has a structure including flanges at each
side of the approximately-rectangular shape, the lower
heat insulating material includes a plurality of protrusions
respectively projecting to each of the sides of the bottom
plate, and the protrusions are kept into abutment with the
flanges. Furthermore, a seismic strengthening member
having the strength higher than the lower heat insulating
material is included, and the seismic strengthening mem-
ber is molded integrally with the lower heat insulating
material.
[0007] US 5 836 554 A describes a support base for a

gas water heater cylindrical housing. The base compris-
es a circular bottom dish having a flat bottom wall and a
circumferential flange. A circumferential rounded edge
is provided between the bottom wall and the flange. Air
passages are defined about the circumferential flange.
A circular housing support bottom wall, of large diameter,
is secured on the circumferential flange and has a central
passage formed therein to admit air to a burner chamber
supported on the bottom wall and through the air pas-
sages of the base wherein air currents are developed to
cool the base when the burner is in use. The base there-
fore provides heat loss and further permits sliding and
rolling displacement of the water heater cylindrical hous-
ing on a floor surface without damaging the floor surface
due to the circumferential rounded edge of the base.

[Citation List]

[Patent Literature]

[0008]

[Patent Literature 1] Japanese Unexamined Patent
Application Publication No. 2007-155274
[Patent Literature 2] Japanese Unexamined Patent
Application Publication No. 2005-226965

[Summary of Invention]

[Technical Problem]

[0009] However, in the arts described in Patent Liter-
atures 1 and 2, although heat insulation property and
reduction in cost and size are considered, there is a prob-
lem that the fixation and heat insulation structure of the
hot water storage tank are not stable, the hot water stor-
age tank may become unstable when the hot water stor-
age tank is large or in a high mass state, for example,
filled with hot water, and bringing them into the practical
use is difficult.
[0010] If the hot water storage tank is directly fixed to
a metal base plate having a sufficient strength, there is
fear that heat is transferred from the hot water storage
tank to the metal base plate, and the heat loss increases.
When the hot water storage tank and the metal base
plate are made of different metals, galvanic corrosion is
a concern.
[0011] The present invention has been made to solve
the above problems, and it is an object of the present
invention to provide a hot water storage tank unit in which
a hot water storage tank can be stably fixed even if the
hot water storage tank is in a high mass state, galvanic
corrosion can be prevented, and the heat leakage from
hot water in the hot water storage tank can be sup-
pressed.
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[Solution to Problem]

[0012] A hot water storage tank unit according to the
present invention includes a hot water storage tank that
stores hot water, a first tank leg made of a metal provided
on a lower end plate of the hot water storage tank, the
first tank leg having a cylindrical shape and forming an
opening in a portion opposite to the lower end plate, a
plurality of second tank legs made of a metal provided
on an outer peripheral surface of the first tank leg and
arrayed in a circumferential direction thereof and one
edge of each of which extends outwardly, a base plate
made of a metal fixed to the second tank legs, a first heat
insulator placed so as to cover part of the lower end plate,
the part being located within the opening of the first tank
leg, and a second heat insulator provided between the
first and second tank legs and the base plate and having
an electrical insulation property.

[Advantageous Effects of Invention]

[0013] According to the present invention, a first tank
leg made of a metal forming an opening in a portion op-
posite to the lower end plate is provided on the lower end
plate of the hot water storage tank, a plurality of second
tank legs made of a metal one edge of each of which
extends outwardly are provided on the outer peripheral
surface of the first tank leg and arrayed in a circumfer-
ential direction thereof, a base plate made of a metal is
fixed to the second tank legs and the first and second
tank legs are fixed to the base plate with a second heat
insulator having an electrical insulation property inter-
posed therebetween.
[0014] Owing to this configuration, if the hot water stor-
age tank is in a high mass state, the load is distributed
through the second tank legs, and therefore the installa-
tion state is stable, and a highly practical hot water stor-
age tank unit can be provided.
[0015] Since a second heat insulator having an elec-
trical insulation property is interposed between the metal
first and second tank legs and the metal base plate, if
the first and second tank legs and the base plate are
made of different metals, galvanic corrosion can be pre-
vented, sufficient strength can be kept in a prolonged
use, the safety is high, and the corrosion resistance is
excellent.
[0016] By having the second heat insulator, the heat
transfer from the lower end plate of the hot water storage
tank can be suppressed. Since part of the lower end plate
located within the opening of the first tank leg is covered
by a first heat insulator, the heat transfer from the lower
end plate of the hot water storage tank to the base plate
can be suppressed, the heat insulation property is there-
by improved, and a highly energy-saving hot water stor-
age tank unit can be provided.

[Brief Description of Drawings]

[0017]

[Fig. 1] Fig. 1 is a schematic configuration diagram
of an air-conditioning system to whose indoor unit a
hot water storage tank according to Embodiment of
the present invention is applied.
[Fig. 2] Fig. 2 is a perspective view showing the ap-
pearance of the indoor unit of Fig. 1.
[Fig. 3] Fig. 3 is a perspective view of the indoor unit,
with the front decorative panel of the indoor unit of
Fig. 2 removed.
[Fig. 4] Fig. 4 is a perspective view of the indoor unit,
with the upper and side decorative panels of the in-
door unit of Fig. 3 in phantom.
[Fig. 5] Fig. 5 is a perspective view showing the upper
part heat insulator and the shell plate heat insulator
provided on the hot water storage tank of Fig. 1.
[Fig. 6] Fig. 6 is a vertical enlarged sectional view of
the lower part of the hot water storage tank surround-
ed by dashed line X-X shown in Fig. 5.
[Fig. 7] Fig. 7 is a perspective view of the lower end
plate of the hot water storage tank of Fig. 5 viewed
from below.
[Fig. 8] Fig. 8 is a perspective view of the end plate
heat insulator covering the lower end plate shown in
Fig. 7.
[Fig. 9] Fig. 9 is a perspective view of the base heat
insulator shown in Fig. 6.

[Description of Embodiments]

[0018] Fig. 1 is a schematic configuration diagram of
an air-conditioning system to whose indoor unit a hot
water storage tank according to Embodiment of the
present invention is applied.
[0019] The air-conditioning system shown in Fig. 1 in-
cludes an outdoor unit 1 (heat pump unit) 1 of an air-
conditioning apparatus, an indoor unit (cylinder unit) 30
including devices including a hot water storage tank unit
having a hot water storage tank 7 that stores hot water,
and an indoor radiator 8. The outdoor unit 1 is configured
so as to be able to operate a heat pump cycle (refriger-
ation cycle). The indoor radiator 8 includes a floor heating
panel or a radiator.
[0020] This air-conditioning system is configured as a
heat pump hot water supply system that exchanges heat
between refrigerant in a refrigerant circuit of the heat
pump and water in a water circuit, circulates this water,
thereby can heat the water stored in the hot water storage
tank 7, and can perform room cooling operation and heat-
ing using the indoor radiator 8 provided in the water cir-
cuit.
[0021] The outdoor unit 1 and the indoor unit 30 are
connected to each other by a refrigerant pipe 13 and
electric wiring. The outdoor unit 1 has a refrigerant circuit
including an air-refrigerant heat exchanger that exchang-
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es heat between outdoor air and refrigerant, a compres-
sor that compresses refrigerant, and an expansion valve.
The indoor unit 30 and the indoor radiator 8 are connect-
ed to each other by water pipes 14 and electric wiring.
[0022] The indoor unit 30 includes, in addition to the
hot water storage tank unit, a water-refrigerant heat ex-
changer 2 that exchanges heat between the refrigerant
in the refrigerant circuit and the water in the water circuit,
a pump 3 that circulates the water in the water circuit, a
booster heater 4 that further and supplementarily heats
the hot water heated in the water-refrigerant heat ex-
changer 2 at the time of room heating operation, an ex-
pansion tank 5 that absorbs the pressure in the water
circuit, a controller 6 that controls the operation of this
system, and a three-way valve 9 serving as a flow switch-
ing means that switches the destination of the water hav-
ing been subjected to heat-exchange in the water-refrig-
erant heat exchanger 2. The water-refrigerant heat ex-
changer 2 is connected by refrigerant pipes 13 to the
outdoor unit 1. The three-way valve 9 switches the des-
tination of water in response to a control signal from the
controller 6.
[0023] In Fig. 1, the thin solid arrows indicate the di-
rection in which refrigerant flows at the time of room heat-
ing operation, the dashed arrows indicate the direction
in which refrigerant flows at the time of room cooling op-
eration, and the thick solid arrows indicate the direction
in which water flows. The components within the dashed
frame are components of the indoor unit 30, and the thin
solid lines indicate signal lines (wiring) to the controller 6.
[0024] The above-described hot water storage tank
unit includes a hot water storage tank 7, a metal cylindri-
cal tank leg (first tank leg) provided on the lower end plate
of the hot water storage tank 7, a plurality of metal L-
shaped tank legs (second tank legs) provided on the out-
er peripheral surface of the cylindrical tank leg to be ar-
rayed in the circumferential direction thereof, an end plate
heat insulator (first heat insulator) placed so as to cover
part of the lower end plate, the part being located within
the opening of the cylindrical tank leg, and a base heat
insulator (second heat insulator) provided between the
cylindrical tank leg and the L-shaped tank legs and a
base plate. These will be described later. An in-tank heat
exchanger 71 that exchanges heat between the water in
the water circuit and the water stored in the hot water
storage tank 7 is placed in the hot water storage tank 7.
[0025] At the time of room heating operation, or at the
time of water heating operation in which the water stored
in the hot water storage tank 7 is heated, refrigerant flows
between the outdoor unit 1 and the water-refrigerant heat
exchanger 2 in the direction of the thin solid arrows. In
this case, the water pumped into the water-refrigerant
heat exchanger 2 by the pump 3 is heated in the water-
refrigerant heat exchanger 2 by the refrigerant from the
outdoor unit 1 and becomes hot water. This hot water
reaches the three-way valve 9 through the booster heater
4, and flows to either the indoor radiator 8 or the in-tank
heat exchanger 71.

[0026] When the three-way valve 9 is switched to the
indoor radiator 8 side, the hot water circulates in the in-
door radiator 8, and the room in which the indoor radiator
8 is placed is brought into a heated state. When the three-
way valve 9 is switched to the in-tank heat exchanger 71
side, the hot water circulates in the in-tank heat exchang-
er 71, and heats the water stored in the hot water storage
tank 7. The hot water passing through either the indoor
radiator 8 or the in-tank heat exchanger 71 becomes low-
temperature water, and the water returns to the water-
refrigerant heat exchanger 2 through the pump 3, is heat-
ed again by the refrigerant from the outdoor unit 1, and
circulates.
[0027] At the time of room cooling operation, refriger-
ant flows between the outdoor unit 1 and the water-re-
frigerant heat exchanger 2 in the direction of the dashed
arrows in Fig. 1. In this case, the water pumped into the
water-refrigerant heat exchanger 2 by the pump 3 is
cooled in the water-refrigerant heat exchanger 2 by the
refrigerant from the outdoor unit 1 and becomes cold wa-
ter. By circulating this cold water in the indoor radiator 8
by the same route as above, the room is brought into a
cooled state.
[0028] The hot water storage tank 7 has a substantially
cylindrical shape, and at least the outer shell thereof is
formed of a metal material such as stainless steel. A wa-
ter supply pipe 10 that supplies water from the outside
of this system, such as tap water, is connected to the
lower part of the shell plate of the hot water storage tank
7. The water supplied from the water supply pipe 10 flows
into the hot water storage tank 7 and is stored therein.
By performing the above-described water heating oper-
ation, the water stored in the hot water storage tank 7 is
heated, and hot water is generated. In the hot water stor-
age tank 7, a temperature stratification in which the tem-
perature is high in the upper part and is low in the lower
part is formed, and hot water is stored.
[0029] A hot water outlet pipe 11 for taking out hot water
generated in the hot water storage tank 7 is connected
to the upper part of the shell plate of the hot water storage
tank 7. The hot water generated in the hot water storage
tank 7 is supplied to the outside of this system through
the hot water outlet pipe 11, and is used as domestic
water or the like. The hot water storage tank 7 is provided
with, in addition to the end plate heat insulator and the
base heat insulator, a shell plate heat insulator and an
upper part heat insulator so that the heat transfer from
the stored hot water is suppressed. These heat insulators
will be described later.
[0030] Fig. 2 is a perspective view showing the appear-
ance of the indoor unit of Fig. 1. Fig. 3 is a perspective
view of the indoor unit, with the front decorative panel of
the indoor unit of Fig. 2 removed. Fig. 4 is a perspective
view of the indoor unit, with the upper and side decorative
panels of the indoor unit of Fig. 3 in sight through. Fig. 4
shows a state where the controller 6 shown in Fig. 3 is
removed.
[0031] The indoor unit 30 is formed, for example, so
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as to have a substantially rectangular parallelepiped ap-
pearance as shown in Fig. 2, and is covered by decorative
panels 12 formed by painting sheet metal or the like. As
shown in Fig. 3 and Fig. 4, devices such as the above-
described water-refrigerant heat exchanger 2, pump 3,
booster heater 4, expansion tank 5, controller 6, hot water
storage tank 7, three-way valve 9, and pipes are housed
in the indoor unit 30. As shown in Fig. 2 and Fig. 3, the
upper decorative panel 12a of the indoor unit 30 is pro-
vided with a plurality of holes for passing the refrigerant
pipes 13 connecting the indoor unit 30 and the outdoor
unit 1, the water pipes 14 connecting the indoor unit 30
and the indoor radiator 8, and the water supply pipe 10
and the hot water outlet pipe 11 connected to the indoor
unit 30 from the outside of this system.
[0032] The indoor unit 30 is installed, for example, in
a room including a shower room. In a usage environment
where a shower is used near the indoor unit 30, water
may be spattered on the indoor unit 30. The live parts of
electric devices disposed in the indoor unit 30 and the
controller 6 are waterproofed, and deterioration and mal-
function of the devices in the indoor unit 30 due to en-
trance of water are prevented.
[0033] Fig. 5 is a perspective view showing the upper
part heat insulator and the shell plate heat insulator pro-
vided on the hot water storage tank of Fig. 1. Fig. 6 is a
vertical enlarged sectional view of the lower part of the
hot water storage tank surrounded by dashed line X-X
shown in Fig. 5. Fig. 7 is a perspective view of the lower
end plate of the hot water storage tank of Fig. 5 viewed
from below. Fig. 8 is a perspective view of the end plate
heat insulator covering the lower end plate shown in Fig.
7. Fig. 9 is a perspective view of the base heat insulator
shown in Fig. 6.
[0034] As shown in Fig. 5 and Fig. 6, the hot water
storage tank 7 has an upper end plate 7a at the upper
end of the cylindrical shell plate, and a lower end plate
7b at the lower end of the shell plate. An upper part heat
insulator 17 (third heat insulator) formed of a heat insu-
lating material such as expandable polystyrene is pro-
vided on the outer peripheral surface of the upper part
of the cylindrical shell plate and at least part of the upper
end plate 7a. The heat leakage from the upper part of
the hot water storage tank 7 is suppressed by the upper
part heat insulator 17.
[0035] The outer peripheral surface of the shell plate
of the hot water storage tank 7 is wrapped with a shell
plate heat insulator 16 (fourth heat insulator) except for
the upper part heat insulator 17. The shell plate heat in-
sulator 16 forms a substantially rectangular sheet shape
when it is not attached to the hot water storage tank 7.
The length of the shell plate heat insulator 16 in the height
direction of the hot water storage tank 7 (in the vertical
direction) is substantially the same as the distance be-
tween the lower end of the upper part heat insulator 17
and a base heat insulator 23 (see Fig. 6) located below
the lower end plate 7b of the hot water storage tank 7.
Therefore, the upper end of the shell plate heat insulator

16 is in contact with the upper part heat insulator 17, the
lower end of the shell plate heat insulator 16 is in contact
with the base heat insulator 23, and the heat leakage
through the gaps is reliably suppressed.
[0036] The length of the shell plate heat insulator 16
in the direction perpendicular to the height direction of
the hot water storage tank 7 (the length in the horizontal
direction) is substantially the same as the length of the
circumference of the shell plate of the hot water storage
tank 7. Therefore, the shell plate heat insulator 16 forms
a cylindrical shape when it is wrapped around the hot
water storage tank 7, and covers substantially the entire
outer peripheral surface of the shell plate of the hot water
storage tank 7. When the shell plate heat insulator 16 is
wrapped around the shell plate of the hot water storage
tank 7, both ends of the shell plate heat insulator 16 face
each other and are close to each other. In this state, a
connecting band 19 is passed through connecting holes
18 provided in both ends of the shell plate heat insulator
16, and both ends are sewn together. The connecting
band 19 is made of a resin material having a heat resist-
ance property, and the sawing work can be performed
by hand without using a special tool. Therefore, the shell
plate heat insulator 16 can be easily fixed tightly to the
outer peripheral surface of the shell plate of the hot water
storage tank 7.
[0037] As shown in Fig. 6, the hot water storage tank
7 is fixed in a self-supporting manner in the indoor unit
30 by a metal cylindrical tank leg 20 (first tank leg) at-
tached to the lower end plate 7b and forming an opening
in a portion opposite to the lower end plate 7b, a plurality
of metal L-shaped tank legs 21 (second tank legs) fixed
to the outer peripheral surface of the cylindrical tank leg
20, and a metal base plate 12b fixed to the plurality of L-
shaped tank legs 21 with the base heat insulator 23 in-
terposed therebetween. The base plate 12b is formed of
a metal having a strength sufficient to withstand the
weight of the indoor unit 30 including the hot water stor-
age tank 7 filled with water. The base plate 12b has end
portions formed in an L-shape and a central portion re-
cessed downwardly. The surface of the central portion
is coplanar with the horizontal parts of the end portions.
[0038] The cylindrical tank leg 20 is joined to the lower
end plate 7b by welding. As shown in Fig. 7, the number
of the L-shaped tank legs 21 is, for example, four, and
the L-shaped tank legs 21 are fixed to the outer peripheral
surface of the cylindrical tank leg 20 to be arrayed in a
circumferential direction, and are joined to the outer pe-
ripheral surface of the cylindrical tank leg 20 with bolts
or by welding. The L-shaped tank legs 21 are disposed
in such a manner that one edge 21 a of each of the L-
shaped tank legs 21 extending outwardly from the outer
peripheral surface of the cylindrical tank leg 20 is copla-
nar with the lower end face 20a of the cylindrical tank leg
20. Since one edge 21 a of each of the L-shaped tank
legs 21 is coplanar with the lower end face 20a of the
cylindrical tank leg 20, the load of the hot water storage
tank 7 can be distributed, and the hot water storage tank
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7 is resistant to overturning.
[0039] An end plate heat insulator 22 (first heat insu-
lator) having, for example, a shape shown in Fig. 8 (for
example, a circular shape) is placed on part of the lower
end plate 7b, the part being located within the opening
of the cylindrical tank leg 20 so as to be in close contact
with the surface of the lower end plate 7b. By placing the
end plate heat insulator 22, the heat transfer from the
lower end plate 7b to the space between the lower end
plate 7b and the base plate 12b can be prevented. Owing
to the water temperature distribution in the hot water stor-
age tank 7, the amount of heat transfer from the lower
end plate 7b is relatively small. Therefore, the end plate
heat insulator 22 is made of non-woven fabric such as
felt. This non-woven fabric such as felt is an inexpensive
material although it is inferior to the shell plate heat in-
sulator 16 and the upper part heat insulator 17 in heat
insulation performance.
[0040] The external dimension of the end plate heat
insulator 22 is greater than the internal diameter of the
opening of the cylindrical tank leg 20. Therefore, the end
plate heat insulator 22 is press-fitted within the inner wall
of the cylindrical tank leg 20. Since the lower end plate
7b has a spherical shape, the lower end plate 7b makes
an acute angle with the inner wall of the cylindrical tank
leg 20. Therefore, the outer peripheral end face 22a of
the end plate heat insulator 22 can be press-fitted, and
the holding structure of the end plate heat insulator 22
can be easily assembled. The shape of the end plate
heat insulator 22 is not limited to a circular shape shown
in Fig. 8 as long as the external dimension of the end
plate heat insulator 22 is greater than the internal diam-
eter of the cylindrical tank leg 20.
[0041] The base heat insulator 23 (second heat insu-
lator) is fixed between the cylindrical tank leg 20 and the
L-shaped tank legs 21 and the base plate 12b with bolts
(see Fig. 6) and is formed, for example, in a ring shape
as shown in Fig. 9. The base heat insulator 23 prevents
the heat transfer from the L-shaped tank legs 21 and the
cylindrical tank leg 20 to the base plate 12b. The shape
of the base heat insulator 23 is not limited to the shape
shown in Fig. 9 as long as the base heat insulator 23 can
hold the horizontal parts 21 a of the L-shaped tank legs
21 and the end face 20a of the cylindrical tank leg 20.
[0042] The base heat insulator 23 is formed of a ma-
terial having not only a heat insulation property (heat re-
taining property) and an electrical insulation property, but
preferably also elasticity, such as rubber. In this case,
the vibration at the time of transportation and operation
of the indoor unit 30 can be reduced. Further, galvanic
corrosion which occurs when the base plate 12b and the
L-shaped tank legs 21 or the cylindrical tank leg 20 are
made of different metal materials can be prevented, and
sufficient strength can be kept in a prolonged use. Gal-
vanic corrosion is a phenomenon in which, when different
metals are in contact and immersed in an electrolyte, the
metal with lower potential becomes a positive electrode,
the metal with higher potential becomes a negative elec-

trode, a local cell is formed, and metal is ionized and
corrodes.
[0043] As described above, according to the invention,
a metal cylindrical tank leg 20 forming an opening in a
portion opposite to the lower end plate 7b is provided on
the lower end plate 7b of the hot water storage tank 7, a
plurality of metal L-shaped tank legs 21, one edge 21 a
of each of which extends outwardly are provided on the
outer peripheral surface of the cylindrical tank leg 20 in
the circumferential direction thereof, and the cylindrical
tank leg 20 and the L-shaped tank legs 21 are fixed to a
base plate 12b with a base heat insulator 23, having an
electrical insulation property and in a preferred embodi-
ment elasticity, interposed therebetween.
[0044] Owing to this configuration, if the inside of the
hot water storage tank 7 is in a high mass state, the load
is distributed through the L-shaped tank legs 21, and
therefore the installation state is stable, and a highly prac-
tical hot water storage tank unit can be provided.
[0045] Since a base heat insulator 23 is interposed be-
tween the cylindrical tank leg 20 and the L-shaped tank
legs 21 and the base plate 12b, if the cylindrical tank leg
20 and the L-shaped tank legs 21 and the base plate 12b
are made of different metals, galvanic corrosion can be
prevented, sufficient strength can be kept in a prolonged
use, the safety is high, and the corrosion resistance is
excellent.
[0046] By placing the base heat insulator 23, the heat
transfer from the lower end plate 7b of the hot water stor-
age tank 7 can be suppressed. Since part of the lower
end plate 7b, the part being located within the opening
of the cylindrical tank leg 20 is covered by an end plate
heat insulator 22, the heat transfer from the lower end
plate 7b of the hot water storage tank 7 to the base plate
12b can be suppressed, the heat insulation property is
thereby improved, and a highly energy-saving hot water
storage tank unit can be provided. Since the end plate
heat insulator 22 can be placed into the opening of the
cylindrical tank leg 20 by hand, the cost is low and the
assemblage is easy.
[0047] The vibration at the time of transportation and
operation is absorbed by the base heat insulator 23
placed between the cylindrical tank leg 20 and the L-
shaped tank legs 21 and the base plate 12b. Therefore,
damage to the hot water storage tank unit can be re-
duced, and the quietness at the time of operation of the
hot water storage tank unit can be improved.
[0048] Since the upper part of the shell plate of the hot
water storage tank 7 and at least part of the upper end
plate 7a are preferably covered by an upper part heat
insulator 17, and part of the shell plate between the lower
end of the upper part heat insulator 17 and the base heat
insulator 23 is preferably covered by a shell plate heat
insulator 16, the heat transfer from the gaps can be pre-
vented.
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[Reference Signs List]

[0049] 1: outdoor unit of air-conditioning apparatus, 2:
water-refrigerant heat exchanger, 3: pump, 4: booster
heater, 5: expansion tank, 6: controller, 7: hot water stor-
age tank, 7a: upper end plate, 7b: lower end plate, 8:
indoor radiator, 9: three-way valve, 10: water supply pipe,
11: hot water outlet pipe, 12: decorative panel, 12a: upper
decorative panel, 12b: base plate, 13: refrigerant pipe,
14: water pipe, 16: shell plate heat insulator of hot water
storage tank, 17: upper part heat insulator, 18: connect-
ing hole, 19: connecting band, 20: cylindrical tank leg,
20a: end face of cylindrical tank leg, 21: L-shaped tank
leg, 21 a: one part of L-shaped tank leg, 22: end plate
heat insulator, 22a: outer peripheral end face of end plate
heat insulator, 23: base heat insulator, 30: indoor unit of
air-conditioning apparatus, 71: in-tank heat exchanger.

Claims

1. A hot water storage tank unit comprising:

a hot water storage tank (7) that stores hot water;
a cylindrical first tank leg (20) made of a metal
provided on a lower end plate (7b) of the hot
water storage tank (7), the first tank leg (20)
forming an opening in a portion opposite to the
lower end plate (7b);
a plurality of second tank legs (21) made of a
metal provided on an outer peripheral surface
of the first tank leg (20) and arrayed in a circum-
ferential direction thereof and one edge of each
of which extends outwardly; and
a base plate (12b) made of a metal fixed to the
second tank legs;
a first heat insulator (22) placed so as to cover
part of the lower end plate (7b), the part being
located within the opening of the first tank leg
(20); and
a second heat insulator (23) provided between
the first and second tank legs (20, 21) and the
base plate (12b) and having an electrical insu-
lation property;
wherein the first and second tank legs (20, 21)
are fixed to the base plate (12b) with the second
heat insulator (23) interposed there between.

2. The hot water storage tank unit of claim 1, wherein
the second tank legs (21) each have an L-shape,
and another one edge of each of the second tank
legs (21) is fixed to the outer peripheral surface of
the first tank leg (20) in such a manner that the one
edge extending outwardly from the outer peripheral
surface of the first tank leg (20) is coplanar with a
lower end face of the first tank leg (20).

3. The hot water storage tank unit of claim 1 or 2, where-

in the first heat insulator (22) is press-fitted in the
opening of the first tank leg (20) and is thereby fixed.

4. The hot water storage tank unit of any one of claims
1 to 3, wherein the first heat insulator (22) is formed
of non-woven fabric.

5. The hot water storage tank unit of any one of claims
1 to 4, wherein the second heat insulator (23) is
formed of a material having elasticity in addition to
an electrical insulation property.

6. The hot water storage tank unit of any one of claims
1 to 5, further comprising a third heat insulator (17)
attached so as to cover an upper part of a shell plate
of the hot water storage tank (7) and at least part of
an upper end plate (7a) of the hot water storage tank
(7), and a fourth heat insulator (16) wrapped around
the shell plate except for the upper part of the shell
plate of the hot water storage tank (7), wherein the
fourth heat insulator (16) covers part of the shell plate
between the lower end of the third heat insulator (17)
and the second heat insulator (23).

Patentansprüche

1. Warmwasserspeicherbehälter-Einheit aufweisend:

einen Warmwasserspeicherbehälter (7) der
Warmwasser speichert;
ein zylindrisches aus Metall hergestelltes erstes
Behälterbein (20), das an einer unteren Ab-
schlussplatte (7b) des Warmwasserspeicherbe-
hälters (7) bereitgestellt ist, wobei das erste Be-
hälterbein (20) eine Öffnung in einem Bereich
gegenüber zu der unteren Abschlussplatte (7b)
bildet;
eine Vielzahl von aus Metall hergestellten zwei-
ten Behälterbeinen (21), die an einer äußeren
Umfangs-Oberfläche des ersten Behälterbeins
(20) bereitgestellt sind, und in einer Umfangs-
richtung davon angeordnet sind, und von denen
sich eine Kante nach außen erstreckt; und
eine aus Metall hergestellte Bodenplatte (12b),
die an den zweiten Behälterbeinen befestigt ist;
einen ersten Wärmeisolator (22), der so platziert
ist, dass er einen Teil der unteren Abschluss-
platte (7b) abdeckt, wobei der Teil sich innerhalb
der Öffnung des ersten Behälterbeins (20) be-
findet; und
einen zweiten Wärmeisolator (23), der zwischen
den ersten und zweiten Behälterbeinen (20, 21)
und der Bodenplatte (12b) bereitgestellt ist, und
eine elektrische Isolationseigenschaft hat;
wobei die ersten und zweiten Behälterbeine (20,
21) an der Bodenplatte (12b) mit dem zweiten
Wärmeisolator (23) dazwischen eingeschoben
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befestigt sind.

2. Warmwasserspeicherbehälter-Einheit nach An-
spruch 1, wobei die zweiten Behälterbeine (21) je-
weils eine L-Form aufweisen, und eine andere Kante
von jedem der zweiten Behälterbeine (21) an der
äußeren Umfangs-Oberfläche des ersten Behälter-
beins (20) auf eine solche Weise befestigt ist, dass
die eine Kante, die sich von der äußeren Umfangs-
Oberfläche des ersten Behälterbeins (20) nach au-
ßen erstreckt, planparallel mit einer unteren Endflä-
che des ersten Behälterbeins (20) ist.

3. Warmwasserspeicherbehälter-Einheit nach An-
spruch 1 oder 2, wobei der erste Wärmeisolator (22)
in die Öffnung des ersten Behälterbeins (20) einge-
presst ist und dadurch befestigt ist.

4. Warmwasserspeicherbehälter-Einheit nach An-
spruch 1 bis 3, wobei der erste Wärmeisolator (22)
aus nichtgewebtem Stoff gebildet ist.

5. Warmwasserspeicherbehälter-Einheit nach An-
spruch 1 bis 4, wobei der zweite Wärmeisolator (23)
aus einem Material gebildet ist, das zusätzlich zur
elektrischen Isolationseigenschaft Elastizität auf-
weist.

6. Warmwasserspeicherbehälter-Einheit nach An-
spruch 1 bis 5, außerdem aufweisend einen dritten
Wärmeisolator (17), der so befestigt ist, dass er ei-
nen oberen Teil von einem Mantelblech des Warm-
wasserspeicherbehälters (7) und zumindest einen
Teil von einer oberen Abschlussplatte (7a) des
Warmwasserspeicherbehälters (7) abdeckt, und ei-
nen vierten Wärmeisolator (16), der das Mantelblech
mit Ausnahme des oberen Teils des Mantelblechs
des Warmwasserspeicherbehälters (7) umhüllt, wo-
bei der vierte Wärmeisolator (16) einen Teil des Man-
telblechs zwischen dem unteren Ende des dritten
Wärmeisolators (17) und dem zweiten Wärmeisola-
tor (23) abdeckt.

Revendications

1. Unité de réservoir de stockage d’eau chaude
comprenant :

un réservoir de stockage d’eau chaude (7) qui
stocke de l’eau chaude;
une première patte de réservoir cylindrique (20)
réalisée en métal, disposée sur une plaque d’ex-
trémité inférieure (7b) du réservoir de stockage
d’eau chaude (7), la première patte de réservoir
(20) formant une ouverture dans une partie op-
posée à la plaque d’extrémité inférieure (7b) ;
une pluralité de secondes pattes de réservoir

(21) réalisées en métal, disposées sur une sur-
face périphérique extérieure de la première pat-
te de réservoir (20), et disposées dans une di-
rection circonférentielle de celle-ci, un bord de
chacune d’elles s’étendant vers l’extérieur ; et
une plaque de base (12b) réalisée en métal,
fixée sur les secondes pattes de réservoir ;
un premier isolant thermique (22) placé de façon
à couvrir une partie de la plaque d’extrémité in-
férieure (7b), la partie se situant à l’intérieur de
l’ouverture de la première patte de réservoir
(20) ; et
un deuxième isolant thermique (23) disposé en-
tre la première et les secondes pattes de réser-
voir (20, 21) et la plaque de base (12b), et qui
présente une propriété d’isolation électrique ;
dans laquelle la première et les secondes pattes
de réservoir (20, 21) sont fixées sur la plaque
de base (12b), le deuxième isolant thermique
(23) étant interposé entre elles.

2. Unité de réservoir de stockage d’eau chaude selon
la revendication 1, dans laquelle les secondes pattes
de réservoir (21) présentent chacune une forme en
L, et un autre bord de chacune des secondes pattes
de réservoir (21) est fixé sur la surface périphérique
extérieure de la première patte de réservoir (20) de
telle manière que le bord qui s’étend vers l’extérieur
à partir de la surface périphérique extérieure de la
première patte de réservoir (20), soit coplanaire avec
une face d’extrémité inférieure de la première patte
de réservoir (20).

3. Unité de réservoir de stockage d’eau chaude selon
la revendication 1 ou la revendication 2, dans laquel-
le le premier isolant thermique (22) est ajusté par
pression dans l’ouverture de la première patte de
réservoir (20), et de ce fait est fixé.

4. Unité de réservoir de stockage d’eau chaude selon
l’une quelconque des revendications 1 à 3, dans la-
quelle le premier isolant thermique (22) est réalisé
dans un tissu non tissé.

5. Unité de réservoir de stockage d’eau chaude selon
l’une quelconque des revendications 1 à 4, dans la-
quelle le deuxième isolant thermique (23) est réalisé
dans un matériau qui présente une élasticité en plus
d’une propriété d’isolation électrique.

6. Unité de réservoir de stockage d’eau chaude selon
l’une quelconque des revendications 1 à 5, compre-
nant en outre un troisième isolant thermique (17) fixé
de façon à couvrir une partie supérieure d’une pla-
que d’enveloppe du réservoir de stockage d’eau
chaude (7) et une partie au moins d’une plaque d’ex-
trémité supérieure (7a) du réservoir de stockage
d’eau chaude (7), et un quatrième isolant thermique
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(16) enroulé autour de la plaque d’enveloppe à l’ex-
ception de la partie supérieure de la plaque d’enve-
loppe du réservoir de stockage d’eau chaude (7),
dans laquelle le quatrième isolant thermique (16)
couvre une partie de la plaque d’enveloppe entre
l’extrémité inférieure du troisième isolant thermique
(17) et du deuxième isolant thermique (23).
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