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(54) HOT-WATER STORAGE TYPE HOT-WATER SUPPLY DEVICE

(57) There are provided a hot water tank (4) having
a first end from which high temperature water boiled by
a heat pump (2) is fed and a second end from which low
temperature water is fed, the tank in which hot water in-
side is stored in layers of hot temperature water, medium
temperature water whose temperature is lower than the
high temperature water but is higher than low tempera-
ture water, and the low temperature water, in the order
named; hot water supply means (42, 48, 50) that dis-

charges the hot water in the hot water tank (4) from the
first end of the hot water tank (4) ; hot water supply
amount-detecting means (62, 66) that detects a supply
amount of hot water that is supplied by the hot water
supply means (42, 48, 50); and a control unit that with-
holds execution of a hot water boiling operation using the
heat pump when the hot water supply amount (V) detect-
ed by the hot water supply amount-detecting means (62,
66) is equal to or more than prescribed hot water supply
amount (VS).
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Description

Technical Field

[0001] The invention relates to a storage-type hot wa-
ter supplier that stores and uses hot water heated by a
heat pump.

Background Art

[0002] A storage-type hot water supplier has been late-
ly introduced, which stores in a hot water tank the hot
water heated and boiled by means of a high-efficiency
heat pump during hours when an electric utility rate is
relatively low, and uses the stored water to supply hot
water, fill a bathtub, reheat bathtub water, to thereby save
energy.
[0003] The hot water tank of the storage-type hot water
supplier is generally supplied with water from the lower
part and with boiled hot water from the upper part. The
hot water in the tank is stored in layers of high and low
temperature waters. During the reheating of bathtub wa-
ter or the like, the supplier executes heat exchange be-
tween the high temperature water and the bathtub water.
Medium temperature water whose temperature is de-
creased by the heat exchange is returned to a middle
part of the tank and forms a medium temperature water
layer.
[0004] However, because of its low temperature, the
medium temperature water cannot be reused for heat
exchange with the bathtub water or the like. Moreover,
there is a problem that the heat pump has the character-
istic that its COP (Coefficient of Performance) is de-
creased when boiling the medium temperature water
than when boiling the low temperature water.
[0005] In consideration of this problem, a storage-type
hot water supplier has first and second hot water tanks,
returns the medium temperature water produced by heat
exchange carried out during the bathtub water reheating
or the like to the upper part of the first hot water tank, and
preferentially uses high or medium temperature water in
the first hot water tank when supplying hot water, to there-
by consume the medium temperature water (for example,
see Unexamined Japanese Patent Publication No.
2004-101134).
[0006] In the storage-type hot water supplier, when a
reduction in hot water within the hot water tank is detect-
ed, the heat pump performs an additional boiling opera-
tion such as the adding and boiling of water. This boiling
operation is executed when the amount of hot water left
in the hot water tank is reduced by hot water supply or
bathtub filling or when the temperature of the remaining
hot water is decreased.
[0007] Especially, during bathtub filling, a large quan-
tity of hot water is supplied over a long time as compared
to during simple hot water supply. For that reason, the
boiling operation and the hot water supply operation are
often carried out at the same time.

[0008] In general, the boiling operation is an operation
of feeding hot water into the hot water tank from the upper
part of the hot water tank, whereas the hot water supply
operation is an operation of discharging the hot water in
the hot water tank from the upper part of the hot water
tank. These two operations create two oppositely-direct-
ed hot water flows within the hot water tank. Such oppo-
sitely-directed hot water flows disturb a hot water distri-
bution formed in layers of high, medium, and low tem-
perature waters aligned in this order within the hot water
tank, enlarge the medium temperature water layer, and
thus increase the amount of medium temperature water.
[0009] During the bathtub filling, hot water is supplied
by opening/closing an electromagnetic valve. Compared
with the simple hot water supply, the flow rate and velocity
of the hot water moving in the hot water tank are in-
creased. As a result, a disturbance of the hot water dis-
tribution in the hot water tank, namely, an increase of the
medium temperature water, becomes more pronounced.
[0010] The above-mentioned conventional technolo-
gy, however, has no particular method for coping with
the increase of the medium temperature water. Although
the medium temperature water is preferentially con-
sumed, the boiling of the remaining medium temperature
water, which is low in COP, has to be carried out when
the late-night boiling is finished next time. Consequently,
there occurs a problem that the COP of the storage-type
hot water supplier is decreased.

Disclosure of the Intention

[0011] The invention has been made in light of the
above-mentioned issue. It is an object of the invention to
provide a storage-type hot water supplier in which COP
is greatly enhanced by preventing a disturbance of a hot
water distribution in a hot water tank and thus preventing
an increase of medium temperature water.
[0012] In order to achieve the object, the storage-type
hot water supplier of the invention is a storage-type hot
water supplier that stores and uses hot water boiled by
means of a heat pump. The storage-type hot water sup-
plier includes a hot water tank having a first end from
which high temperature water boiled by the heat pump
is fed and a second end from which low temperature wa-
ter is fed, the tank in which hot water inside is stored in
layers of hot temperature water, medium temperature
water whose temperature is lower than the high temper-
ature water but is higher than low temperature water, and
the low temperature water, in the order named; hot water
supply means that discharges the hot water in the hot
water tank from the first end of the hot water tank; hot
water supply amount-detecting means that detects a sup-
ply amount of hot water that is supplied by the hot water
supply means; and a control unit that withholds execution
of a hot water boiling operation using the heat pump when
the hot water supply amount detected by the hot water
supply amount-detecting means is equal to or more than
prescribed hot water supply amount.
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[0013] The storage-type hot water supplier is capable
of preventing a disturbance of a hot water distribution in
the hot water tank, which occurs when the hot water boil-
ing operation and the hot water supply operation are si-
multaneously carried out, and thus preventing an in-
crease of the medium temperature water, to thereby
greatly enhance COP of the storage-type hot water sup-
plier.
[0014] According to a preferred aspect, in the storage-
type hot water supplier, the control unit executes the boil-
ing operation after a lapse of predetermined time after
the hot water supply of the hot water supply means is
finished.
[0015] With this configuration, it is possible to start the
boiling operation after the disturbance of a hot water dis-
tribution in the hot water tank, which occurs due to hot
water supply, is cleared. For that reason, the increase of
the medium temperature water can be more effectively
prevented, which greatly enhances the COP of the stor-
age-type hot water supplier.
[0016] According to a preferred aspect, in the storage-
type hot water supplier, the control unit stops the boiling
operation when the hot water supply amount detected
by the hot water supply amount-detecting means during
the boiling operation is equal to or more than the pre-
scribed hot water supply amount.
[0017] With this configuration, even during the boiling
operation, if there is a possibility of a disturbance of the
hot water distribution in the hot water tank as a result of
an increase of the hot water supply amount, it is possible
to prevent such a disturbance and more effectively pre-
vent the increase of the medium temperature water. This
greatly improves the COP of the storage-type hot water
supplier.
[0018] According to a preferred aspect, in the storage-
type hot water supplier, the hot water supply means sup-
plies hot water to a bathtub according to a bathtub filling
process carried out by the control unit. The control unit
withholds the execution of the boiling operation until the
bathtub filling process is finished, and executes the boil-
ing operation after the bathtub filling process is finished.
[0019] With this configuration, during the bathtub filling
time when the flow rate and velocity of hot water moving
within the hot water tank are increased, it is possible to
reliably prevent a disturbance of a hot water distribution
in the hot water tank and more effectively prevent an
increase of the medium temperature water. This further
improves the COP of the storage-type hot water supplier.

Brief Description of the Drawings

[0020]

FIG. 1 is a schematic configuration view of a storage-
type hot water supplier according to one embodiment
of the invention;
FIG. 2 is a flowchart showing a control routine of
boiling control in case that the routine executes a hot

water boiling operation during hot water supply or
bathtub filling in the storage-type hot water supplier
shown in FIG. 1; and
FIG. 3 is a flowchart showing a control routine of
boiling control in case that the routine starts the hot
water boiling operation during hot water boiling or
bathtub filling in the storage-type hot water supplier
shown in TIG. 1.

Best Mode of Carrying out the Invention

[0021] An embodiment of the invention will be de-
scribed below with reference to the attached drawings.
[0022] FIG. 1 shows a schematic configuration view of
a storage-type hot water supplier according to the inven-
tion. A hot water supplier 1 includes a heat pump 2 that
heats hot water and a tank unit 6 having a hot water tank
4 that stores hot water. The hot water supplier 1 stores
in the hot water tank 4 the hot water heated and boiled
by means of the heat pump 2. The hot water supplier 1
uses the stored hot water to carry out the filling of a bath-
tub, the reboiling of bathtub water, hot water supply to a
hot water tap, not shown, of the bathroom, kitchen, lav-
atory, shower or the like.
[0023] All detailed description of the heat pump 2 will
be omitted as the heat pump 2 is a publicly-known device
in which a refrigerant circulates through a compressor,
a condenser, an expansion valve and an evaporator, not
shown, and the hot water in the hot water tank 4 is heated
and boiled through heat exchange with a refrigerant flow-
ing through the condenser.
[0024] The tank unit 6 has a high temperature tank 4a
and a low temperature tank 4b, which serve as the hot
water tank 4. The high temperature tank 4a and the low
temperature tank 4b have the same shape. A lower end
of the high temperature tank 4a and an upper end of the
low temperature tank 4b are serially connected to each
other through a connecting path 12. In other words, the
hot water tank 4 has an integral structure in which an
upper part of the high temperature tank 4a forms a first
end of the hot water tank 4, and a lower part of the low
temperature tank 4b forms a second end of the hot water
tank 4.
[0025] In the high temperature tank 4a and the low
temperature tank 4b, there are disposed thermistor
groups 14a and 14b vertically arranged at given intervals.
The thermistor groups 14a and 14b detect hot water tem-
peratures at their positions.
[0026] Connected to a lower end of the low tempera-
ture tank 4b is a water supply path 18 extending from an
external water supply source 16 such as a city’s water
supply source.
[0027] A boiling circulation path 20 provided with the
heat pump 2 is connected to the lower end of the low
temperature tank 4b and an upper end of the high tem-
perature tank 4a. The boiling circulation path 20 is pro-
vided with a boiling circulation pump 22 interposed be-
tween the low temperature tank 4b and the heat pump
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2, and a boiling thermistor 23 that detects temperature
of hot water flowing through the boiling circulation path
20. The boiling circulation pump 22 functions to discharge
hot water existing in the lower end side in the low tem-
perature tank 4b through the boiling circulation path 20
and feed the hot water into the upper end side in the high
temperature tank 4a via the heat pump 2.
[0028] A reboiling circulation path 26 provided with a
reboiling heat exchanger 24 is connected to the upper
end of the high temperature tank 4a and a vertically mid-
dle part of a lateral surface of the low temperature tank
4b. The rebelling circulation path 26 is provided with a
reboiling circulation pump 28 interposed between the re-
boiling heat exchanger 24 and the low temperature
tank4b. The reboiling circulation pump 28 functions to
discharge hot water existing in the upper end side in the
high temperature tank 4a through the rebelling circulation
path 26 and feed the hot water into the middle part in the
low temperature tank 4b via the reboiling heat exchanger
24.
[0029] The reboiling heat exchanger 24 is also inter-
posed in a bathwater circulation path 30 and functions
to carry out heat exchange between hot water flowing
through the bathwater circulation path 30 and hot water
flowing through the reboiling circulation path 26.
[0030] The bathwater circulation path 30 is connected
to a bathtub in a bathroom 8 and designed to circulate
hot water in the bathtub. The bathwater circulation path
30 is provided with not only the reboiling heat exchanger
24 but also a water level sensor 32 that detects a water
level of the bathtub, a bathwater thermistor 34 for detect-
ing temperature of hot water flowing through the bathwa-
ter circulation path 30, namely hot water temperature in
the bathtub, and a bathwater circulation pump 36. The
bathwater circulation pump 36 functions to discharge the
hot water in the bathtub through the bathwater circulation
path 30 and feed the hot water into the bathtub again via
the reboiling heat exchanger 24.
[0031] A high temperature water discharging path 38
is connected to the upper end of the high temperature
tank 4a, and a low temperature water discharging path
40 to the upper end of the low temperature tank 4b.
[0032] The high temperature water discharging path
38 and the low temperature water discharging path 40
are made of pipe members. The high temperature water
discharging path 38 and the low temperature water dis-
charging path 40 join together through a tank-side mixing
valve (hot water supply means) 42 at a predetermined
junction, and are then connected to a combined water
discharging path 44. The combined water discharging
path 44 is made of a pipe member as with the high tem-
perature water discharging path 38 and the low temper-
ature water discharging path 40. The combined water
discharging path 44 is provided with a combined water
discharging thermistor 46 that detects temperature of hot
water flowing through the combined water discharging
path 44.
[0033] The combined water discharging path 44 is di-

vided into two parts in the downstream side of the com-
bined water discharging thermistor 46. One of the parts
is connected to a bathroom-side mixing valve (hot water
supply means) 48, and the other to a hot water supply-
side mixing valve (hot water supply means) 50.
[0034] The bathroom-side mixing valve 48 and the hot
water supply-side mixing valve 50 are connected with
the water supply path 18. A bathtub filling path 52 and a
hot water supply path 54 are connected to the bathroom-
side mixing valve 48 and the hot water supply-side mixing
valve 50, respectively. The bathroom-side mixing valve
48 and the hot water supply-side mixing valve 50 function
to adjust a mixing ratio of hot water from the combined
water discharging path 44 and water from the water sup-
ply path 18 and discharge hot water into the bathtub filling
path 52 and the hot water supply path 54. The water
supply path 18 is provided with a water supply thermistor
56 that detects temperature of water passing through the
water supply path.
[0035] The bathtub filling path 52 is connected to the
bathwater circulation path 30 and provided with a bathtub
filling thermistor 58 that detects temperature of hot water
flowing through the bathtub filling path 52, an electro-
magnetic valve 60 that is opened/closed to open/close
the bathtub filling path 52, and a bathtub filling flow sensor
(hot water supply amount-detecting means) 62 that de-
tects a flow rate of hot water supplied from the bathtub
filling path 52 to the bathwater circulation path 30.
[0036] The hot water supply path 54 is connected to a
hot water tap 10 and provided with a hot water supply
thermistor 64 that detects temperature of hot water flow-
ing through the hot water supply path 54 and a hot water
flow sensor (hot water supply amount-detecting means)
66 that detects a flow rate of hot water supplied from the
hot water supply path 54 to the hot water tap 10.
[0037] The hot water supplier 1 is provided with a con-
trol unit, not shown. The control unit controls the heat
pump 2, circulation pumps 22, 28 and 36, the mixing
valves 42, 48 and 50, the electromagnetic valve 60 and
the like according to arbitrary conditions on the basis of
information detected by the thermistors 14a, 14b, 23, 34,
46, 56, 58 and 64, the water level sensor 32, the flow
sensors 62 and 66 and the like.
[0038] Actuation of the hot water supplier 1 according
to the invention thus configured will be described below.
[0039] The high temperature tank 4a and the low tem-
perature tank 4b are always filled with hot water. The hot
water is layered by temperature.
[0040] When the hot water in the tank is discharged
by hot water supply, low temperature water having rela-
tively low temperature (ranging from 0 to 20°C, for ex-
ample) is replenished from the water supply source 16
to the low temperature tank 4b. A low temperature water
layer is thus formed in a lower part of the low temperature
tank 4b.
[0041] The boiling operation in the hot water supplier
1 is carried out by actuating the heat pump 2 and the
boiling circulation pump 22.
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[0042] The actuation of the boiling circulation pump 22
delivers the low temperature water from the lower end
side in the low temperature tank 4b through the boiling
circulation path 20 to the heat pump 2. High temperature
water that is heated and boiled to high temperature (rang-
ing from about 65 to 90°C, for example) by the heat pump
2 is delivered to the upper end side in the high temper-
ature tank 4a.
[0043] The hot water circulation by using the heat
pump 2 is continued for predetermined time, and a high
temperature water layer is therefore expanded from an
upper part to a lower part of the high temperature tank
4a, and is further expanded from an upper part to the
lower part of the low temperature tank 4b through the
connecting path 12. Amount of the high temperature wa-
ter, or amount of remaining hot water, is detected from
a temperature distribution detected by the thermistor
groups 14a and 14b located in the tanks 4a and 4b. The
boiling operation is carried out mainly during predeter-
mined late night hours when electricity is relatively less
expensive.
[0044] The rebelling operation in the hot water supplier
1 is carried out by actuating the reboiling circulation pump
28 and the bathwater circulation pump 36 when the water
level of the bathtub in the bathroom 8, which is detected
by the water level sensor 32, is equal to or higher than
prescribed water level.
[0045] To be more specific, as a result of the actuation
of the reboiling circulation pump 28, the high temperature
water is delivered from the upper end side of the high
temperature tank 4a through the reboiling circulation path
26 to the reboiling heat exchanger 24. Medium temper-
ature water that is reduced in temperature (ranging from
40 to 60°C, for example) by heat exchange with the bath-
water in the reboiling heat exchanger 24 flows into the
middle part of the low temperature tank 4b.
[0046] Such circulation of hot water using the reboiling
heat exchanger 24 forms a medium temperature water
layer in the middle part of the low temperature tank 4b,
that is, between the high and low temperature water lay-
ers. The medium temperature water layer is also pro-
duced, for example, when the high temperature water is
left for long hours and decreased in temperature.
[0047] As a result of the actuation of the bathwater
circulation pump 36, the hot water in the bathtub of the
bathroom 8 is delivered through the bathwater circulation
path 30 to the reboiling heat exchanger 24. The hot water
heated by heat exchange with the high temperature water
in the reboiling heat exchanger 24 is returned into the
bathtub, to thereby carry out the reboiling operation.
[0048] The hot water supplier 1 starts to fill the bathtub
in the bathroom 8 when the electromagnetic valve 60 is
opened, and supplies hot water when the hot water tap
10 is turned on.
[0049] To be more concrete, the opening of the elec-
tromagnetic valve 60 discharges hot water from the bath-
tub filling path 52 to the bathwater circulation path 30,
and delivers the hot water into the bathtub through the

bathwater circulation path 30, thereby filling the bathtub.
The hot water tap 10 is turned on to discharge the hot
water of the hot water supply path 54 out of the hot water
tap 10, to thereby supply hot water.
[0050] A mixing ratio of the hot water from the com-
bined water discharging path 44 and the low temperature
water from the water supply path 18 is adjusted by con-
trolling the tank-side mixing valve 42, the bathroom-side
mixing valve 48 and the hot water supply-side mixing
valve 50 according to the control of the control unit so
that the hot water discharged during the bathtub filling
and the hot water supply, that is, the hot water passing
though the bathtub filling path 52 and the hot water supply
path 54, has arbitrary prescribed temperature.
[0051] The hot water passing through the combined
water discharging path 44 is a fixture of the hot water
passing through the high temperature water discharging
path 38 and the hot water passing through the low tem-
perature water discharging path 40.
[0052] Since the high temperature water discharging
path 38 is connected to the upper end of the high tem-
perature tank 4a, into which the high temperature water
is delivered, the hot water discharged from the high tem-
perature water discharging path 38 is the high tempera-
ture water stored in the upper end side of the high tem-
perature tank 4a. The hot water discharged from the low
temperature water discharging path 40 is the hot water
stored in the upper end side of the low temperature tank
4b. This hot water is occasionally low or high temperature
water, but most of the time is medium temperature water
since medium temperature water in the middle part of
the low temperature tank 4b enters into the low temper-
ature water discharging path 40. In this manner, hot water
boundary layers including high, medium and low temper-
ature water layers are formed in the order from the top
within the hot water tank 4 consisting of the high temper-
ature tank 4a and the low temperature tank 4b.
[0053] In the present embodiment, the control unit con-
trols the temperature and flow rate of the hot water dis-
charged from the hot water tank 4 during the bathtub
filling and the hot water supply as described above, and
also implements hot water boiling control in the heat
pump 2 according to the flow rate of hot water discharged
from the hot water tank 4, namely the hot water supply
amount.
[0054] With reference to a flowchart shown in FIG. 2,
a control routine of the boiling control implemented by
the control unit will be described below in detail.
[0055] First of all, when there is a demand of the boiling
operation using the heat pump 2 due to a decrease in
amount or temperature of remaining hot water stored in
the hot water tank 4, the boiling control is implemented,
and the routine proceeds to S1 (hereinafter, "S" means
a step).
[0056] S1 makes a determination as to whether hot
water is being supplied to the hot water tap 10. If the
result is YES, and it is determined that the hot water sup-
ply is being in process, the routine advances to S2. If the
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result is NO, and it is determined that the hot water supply
is not being in process, the routine moves to S3.
[0057] If the routine advances to S2, a flow rate F or
hot water supplied to the hot water tap 10, which is de-
tected by the hot water supply flow sensor 66, becomes
equal to or higher than a prescribed flow rate FS, and a
determination is made as to whether FAFS is true. If the
result is YES, and it is determined that FAFS is true, the
routine proceeds to S4. If the result is NO, and it is de-
termined that FAFS is not true, the routine moves to S7.
[0058] If the routine advances to S4, hot water supply
time T when FAFS is true is continued for or longer than
predetermined time TS. A determination is made as to
whether TATS is true. If the result is YES, and it is de-
termined that TATS is true, the routine proceeds to S5.
If the result is NO, and it is determined that TATS is not
true, the routine moves to S7.
[0059] If the routine moves from S1 to S3, a determi-
nation is made as to whether the bathtub filling of the
bathroom 8 is being in process. If the result is YES, and
it is determined that the bathtub filling is being in process,
the routine advances to S5. If the result is NO, and it is
determined that the bathtub filling is not being in process,
the routine proceeds to S7.
[0060] If the routine moves from S3 or S4 to S5, a de-
termination is made, on the basis of information detected
by the flow sensors 62 and 66 and the like, as to whether
the hot water supply or the bathtub filling has been fin-
ished. If the result is YES, and it is determined that the
hot water supply or the bathtub filling has been finished,
the routine proceeds to S6. If the result is NO, and it is
determined that the hot water supply or the bathtub filling
has not been finished, the present step is taken again.
Completion of the bathtub filling is determined specifically
by whether the bathtub filling process carried out by the
control unit has been finished.
[0061] If the routine advances to S6, standby time T1
of the boiling operation after the hot water supply or the
bathtub filling becomes equal to or more than predeter-
mined time TS1. A determination is then made as to
whether T1ATS1 is true. If the result is YES, and it is
determined that T1ATS1 is true, the routine proceeds to
S7. If the result is NO, and it is determined that T1ATS1
is not true, the present step is taken again.
[0062] If the routine moves from S3, S4 or S6 to S7,
the boiling operation is executed, and the pump 2 starts
to boil the hot water in the hot water tank 4.
[0063] A flowchart of FIG. 3 shows a control routine of
the boiling control in case that the hot water supply or
the bathtub filling is started in the middle of the boiling
operation. In this case, the routine first moves to S11.
[0064] S11 makes a determination as to whether the
hot water supply has been started. If the result is YES,
and it is determined that the hot water supply has been
started, the routine advances to S12. If the result is NO,
and it is determined that the hot water supply has not
been started, the routine proceeds to S13.
[0065] If the routine moves to S12, a determination is

made, as in S2, as to whether FAFS is true. If the result
is YES, and it is determined that FAFS is true, the routine
advances to S14. If the result is NO, and it is determined
that FAFS is not true, the routine returns to S11.
[0066] If the routine moves to S14, as in S4, a deter-
mination is made as to whether TATS is true. If the result
is YES, and it is determined that TATS is true, the routine
advances to S15. If the result is NO, and it is determined
that TATS is not true, the routine returns to S11.
[0067] If the routine moves from S11 to S13, a deter-
mination is made as to whether the bathtub filling has
been started. If the result is YES, and it is determined
that the bathtub filling has been started, the routine ad-
vances to S15. If the result is NO, and it is determined
that the bathtub filling has not been started, the routine
returns to S11.
[0068] If the routine moves from S13 or S14 to S15,
the hot water boiling operation using the heat pump 2 is
stopped, and the routine proceeds to S16.
[0069] As with S5, S16 makes a determination as to
whether the hot water supply or the bathtub filling has
been finished. If the result is YES, and it is determined
that the hot water supply or the bathtub filling has been
finished, the routine proceeds to S17. If the result is NO,
and it is determined that the hot water supply or the bath-
tub filling has not been finished, the present step is taken
again.
[0070] If the routine moves to S17, a determination is
made, as in S6, as to whether T1ATS1, is true. If the result
is YES, and it is determined that T1ATS1 is true, the rou-
tine advances to S18. If the result is NO, and it is deter-
mined that T1ATS1 is not true, the present step is taken
again.
[0071] If the routine moves to S18, the boiling opera-
tion is re-executed, and the hot water boiling is started
again.
[0072] As described above, in the present embodi-
ment, the boiling control is implemented so that the hot
water supply operation including the bathtub filling and
the boiling operation using the heat pump 2 are not si-
multaneously carried out on predetermined conditions.
This effectively prevents a disturbance of the hot water
boundary layers, or that of the hot water distribution, and
thus suppresses an increase of the medium temperature
water.
[0073] More concretely, if the flow rate F of the hot
water supplied to the hot water tap 10, which is detected
by the hot water supply flow sensor 66, becomes equal
to or higher than the prescribed flow rate FS, and more-
over, if the hot water supply time T of the hot water supply
carried out on the above condition is continued for or
longer than the predetermined time TS, the control unit
withholds the execution of the hot water boiling operation
using the heat pump 2, and executes the boiling operation
when the standby time T1 after the hot water supply is
finished becomes equal to or more than the predeter-
mined time TS1.
[0074] By multiplying the prescribed flow rate FS by
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the predetermined time TS, prescribed hot water supply
amount VS that does not disturb the hot water boundary
layers in the hot water tank 4 as a volumetric flow rate of
the hot water discharged from the hot water tank 4. For
this reason, if the execution of the hot water boiling op-
eration using the heat pump 2 is held off when hot water
supply amount V calculated by multiplying the flow rate
F and the time T becomes equal to or more than the
prescribed hot water supply amount VS, it is possible to
prevent a disturbance of the hot water distribution in the
hot water tank 4, which occurs as a result of simultaneous
hot water boiling and supply operations, and suppress
an increase of the medium temperature water.
[0075] However, if the boiling operation is executed
after a lapse of the predetermined time TS1 after the hot
water supply is finished, the boiling operation can be
started once the disturbance of the hot water distribution
in the hot water tank 4, which occurs due to the hot water
supply, is cleared. It is then possible to minimally lessen
the boiling operation of the medium temperature water,
in which COP is low. Consequently, the COP of the hot
water supplier 1 is greatly enhanced.
[0076] When the bathtub filling is in process, and the
hot water supplier 1 operates according to the bathtub
filling process carried out by the control unit, the control
unit withholds the execution of the boiling operation until
the bathtub filling process is finished. The control unit
executes the boiling operation when the standby time T
after the bathtub filling process is finished becomes equal
to or more than the predetermined time TS1. With this
configuration, during the bathtub filling of the bathroom
8, in which the flow rate and velocity of the hot water
moving within the hot water tank 4 are increased, it is
possible to reliably prevent the disturbance of the hot
water distribution in the hot water tank 4 and more effec-
tively prevent an increase of the medium temperature
water. This further enhances the COP of the hot water
supplier 1.
[0077] If the hot water supply in which the flow rate F
is equal to or higher than the prescribed flow rate FS is
continued for or longer than the predetermined time TS
during the boiling operation, and the hot water supply
amount V thus becomes equal to or more than the pre-
scribed hot water supply amount VS or the bathtub filling
is started, the control unit stops the boiling operation and
then re-executes the boiling operation after a lapse of
the predetermined time TS1 after the hot water supply or
the bathtub filling is finished. With this configuration, even
during the boiling operation, it is possible to prevent the
disturbance of the hot water distribution in the hot water
tank 4, which occurs due to an increase of the hot water
supply amount V, and suppress the increase of the me-
dium temperature water. This enhances the COP of the
hot water supplier 1.
[0078] Although the description of one embodiment of
the invention will be finished here, the invention is not
limited to the above embodiment, and may be modified
in various ways without deviating from the gist of thereof.

[0079] For example, the embodiment executes the
boiling operation after a lapse of the predetermined time
TS1 after the hot water supply or the bathtub filling is
finished. However, the predetermined time TS1 may be
set at zero, and the boiling operation may be executed
immediately after the hot water supply or the bathtub fill-
ing is finished. In this case, it is possible at least to prevent
the hot water boiling and supply operations from being
carried out at the same time. This prevents the distur-
bance of the hot water distribution in the hot water tank
4, and suppresses the increase of the medium temper-
ature water.
[0080] Although the embodiment, has the high tem-
perature tank 4a and the low temperature tank 4b which
serve as the hot water tank 4, the invention does not have
to include two tanks as in the embodiment, and for ex-
ample, may include a single tank. If the hot water tank is
formed of a single tank, it is preferable that the low tem-
perature water discharging path should be connected to
the tank so as to be located above the rebelling circulation
path 26 in order to discharge the medium temperature
water from the low temperature water discharging path
at the time of discharging hot water.

Claims

1. A storage-type hot water supplier that stores and us-
es hot water boiled by means of a heat pump, com-
prising:

a hot water tank having a first end from which
high temperature water boiled by the heat pump
is fed and a second end from which low temper-
ature water is fed, the tank in which hot water
inside is stored in layers of hot temperature wa-
ter, medium temperature water whose temper-
ature is lower than the high temperature water
but is higher than low temperature water, and
the low temperature water, in the order named;
hot water supply means that discharges the hot
water in the hot water tank from the first end of
the hot water tank;
hot water supply amount-detecting means that
detects a supply amount of hot water that is sup-
plied by the hot water supply means; and
a control unit that withholds execution of a hot
water boiling operation using the heat pump
when the hot water supply amount detected by
the hot water supply amount-detecting means
is equal to or more than prescribed hot water
supply amount.

2. The storage-type hot water supplier according to
claim 1, wherein the control unit executes the boiling
operation after a lapse of predetermined time after
the hot water supply of the hot water supply means
is finished.
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3. The storage-type hot water supplier according to ei-
ther one of claims 1 and 2, wherein the control unit
stops the boiling operation when the hot water supply
amount detected by the hot water supply amount-
detecting means during the boiling operation is equal
to or more than the prescribed hot water supply
amount.

4. The storage-type hot water supplier according to any
one of claims 1 to 3, wherein:the hot water supply
means supplies hot water to a bathtub according to
a bathtub filling process carried out by the control
unit; and
the control unit withholds the execution of the boiling
operation until the bathtub filling process is finished,
and executes the boiling operation after the bathtub
filling process is finished.
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