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(54) HOT WATER SUPPLY DEVICE

(57) An object of this invention is to provide a hot
water supply apparatus capable of facilitating the energy
saving by notifying the status of the actual operation com-
pared with the set-up operation. This invention calculates
an achievement rate of an actual operation compared
with a set-up ideal operation and displays the achieve-

ment rate on the displays of a remote controller for kitchen
(71) and a remote controller for bathroom (72) based on
memorized information. By this, it is easy to know the
status of the actual operation compared with the set-up
ideal operation. Therefore, it becomes possible to facili-
tate the energy saving by notifying the status of the actual
operation compared with the set-up ideal operation.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a hot water sup-
ply apparatus of which a display of a remote controller is
capable of displaying information of status of passed op-
eration and the like.

BACKGROUND ART

[0002] Conventionally, A hot water supply apparatus
having a memory for memorizing information of the
amount of energy consuming for heating water, and a
display for displaying the information memorized in the
memory, and the hot water supply apparatus displays
the amount of energy consuming of every period, such
as every 24 hours (see the patent document 1).
Patent Document 1: Japanese Patent publication No.
2000-274809

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0003] In the said conventional hot water supply appa-
ratus, a display is provided on a remote controller pro-
vided on a wall of a kitchen or a bathroom, and the display
shows a consumed electrical power of both of today and
yesterday to aim at increasing the consciousness for sav-
ing energy. However, since only the consumed electrical
power of both today and yesterday is displayed, it is im-
possible to know a status of the actual operation com-
pared with a set-up operation which is set up as the most
ideal operation.
[0004] An object of the present invention is to provide
a hot water supply apparatus capable of facilitating the
energy saving by notifying the status of the actual oper-
ation compared with the set-up operation.

MEANS FOR SOLVING THE PROBLEM

[0005] To achieve the above object, in the present in-
vention, a hot water supply apparatus comprises a mem-
ory for memorizing information relating to a past opera-
tion, a calculation portion for calculating an actual
achievement rate of an actual operation compared with
a set-up operation based on the information memorized
in the memory, and a display portion for displaying a cal-
culated result by the calculation portion.
[0006] By this, since the actual achievement rate com-
pared with the set-up operation is displayed, it is easy to
know the status of the actual operation compared with
the set-up operation.

EFFECT OF THE INVENTION

[0007] According to this invention, it is possible to know

the status of the actual operation compared with the set-
up operation. Therefore, it becomes possible to facilitate
the energy saving by notifying users of the status of the
actual operation compared with the set-up operation.
[0008] The above and other objects, features, and ad-
vantages of the present invention will become more ap-
parent from the following description and the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is a schematic configuration view of a hot wa-
ter supply apparatus showing a first embodiment of
the present invention;
FIG. 2 is a display portion of a remote controller for
kitchen and a remote controller for bathroom for dis-
playing achievement rates;
FIG. 3 is a schematic configuration view of the hot
water supply apparatus showing a second embodi-
ment of the present invention;
FIG. 4 is a display portion of the remote controller
for kitchen and the remote controller for bathroom
for displaying achievement percentages;
FIG. 5 is a display portion of the remote controller
for kitchen and the remote controller for bathroom
for displaying achievement percentages of a heat-
ing-up operation only;
FIG. 6 is a display portion of the remote controller
for kitchen and the remote controller for bathroom
for displaying achievement percentages of an add-
ing water and heating operation only;
FIG. 7 is a display portion of the remote controller
for kitchen and the remote controller for bathroom
for displaying achievement percentages of the heat-
ing-up operation and achievement percentage of the
adding water and heating operation respectively.

DESCRIPTION OF SYMBOLS

[0010] 70 ... controller, 71 ... remote controller for
kitchen, 71a...
switch, 71b... display portion, 72 ... remote controller for
bathroom, 72a ... switch, 72d ... display portion, X1...
achievement rate, X2, X3... achievement percentage.

BEST MODE FOR CARRYING OUT THE INVENTION

[0011] FIGS. 1 and 2 show a first embodiment of the
present invention.
FIG. 1 is a schematic configuration view of a hot water
supply apparatus, FIG. 2 is a display portion of a remote
controller for kitchen and a remote controller for bathroom
for showing an achievement rate.
[0012] The hot water supply apparatus comprises a
heat pump unit 10 for heating water using electrical pow-
er, a tank unit 20 for storing hot water heated by the heat
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pump unit 10, a water supply pipe 30 for supplying water
to the tank unit 20, to a bathroom, and to a kitchen, a hot
water supply pipe 40 for supplying hot water stored in
the tank unit 20 to the bathroom and the kitchen, a first
circulation circuit 50 for circulating water between the
heat pump unit 10 and tank unit 20, and a second circu-
lation circuit 60 for circulating water in a bathtub 61 be-
tween the tank unit 20 and the bathtub 61 in the bathroom.
This hot water supply apparatus is to store hot water heat-
ed by the heat pump unit 10 in the tank unit 20 so that
hot water stored in the tank unit 20 is supplied for washing
dishes in the kitchen, for bathing in the bathroom, and
etc., and also hot water stored in the tank unit 20 is sup-
plied as a heat source for reheating stored hot water in
the bathtub 61.
[0013] The heat pump unit 10 comprises an electrical-
ly-powered compressor 11, a gas cooler 12, an expan-
sion valve 13, and an evaporator 14, which are connected
in series by pipes made by copper or stainless steel so
as to configure a refrigerant circuit 10a. Also, the refrig-
erant circuit 10a is filled with carbon dioxide as a refrig-
erant of which high-pressure side becomes in a super-
critical state. The gas cooler 12 is a refrigerant-water heat
exchanger in which a flow passage on a water side forms
a part of the first circulation circuit 50. The evaporator 14
is a refrigerant-air heat exchanger, and a fan 14a is pro-
vided in vicinity of the evaporator 14 so that air which
conducts heat exchange with the refrigerant in the evap-
orator 14 can flow through the evaporator.
[0014] The tank unit 20 comprises a hot water storage
tank 21, a reheating heat exchanger 22 for conducting
heat exchange between water in the bathtub 61, which
flows through the second circulation circuit 60, and hot
water in the hot water storage tank 21, and a third circu-
lation circuit 23 for circulating hot water between the hot
water storage tank 21 and the reheating heat exchanger
22.
[0015] The hot water storage tank 21 is made of stain-
less steel or fiber reinforced plastic (FRP), etc., and is
covered with a heat insulating material such as glass-
wool, foamed urethane, or etc. so as to prevent heat ra-
diation of a stored hot water. Also, in this embodiment,
as the hot water storage tank 21, a 370 liters tank is used.
[0016] The reheating heat exchanger 22 is a water-
water heat exchanger, and one side of its flow passage
of the reheating heat exchanger 22 is a part of the second
circulation circuit 60, and the other side of the flow pas-
sage of the reheating heat exchanger 22 is a part of the
third circulation circuit 23.
[0017] The third circulation circuit 23 is configured by
connecting in series an upper part of the hot water stor-
age tank 21, the reheating heat exchanger 22, a circula-
tion pump 23a, and a lower part of the hot water storage
tank 21 by copper pipes or stainless steel pipes. Hot wa-
ter in the upper part of the hot water storage tank 21
returns to the lower part of the hot water storage tank 21
via the reheating heat exchanger 22 by the circulation
pump 23a.

[0018] The water supply pipe 30 comprises a first water
supply pipe 31 connected to the lower part of the hot
water storage tank 21, a second water supply pipe 32
connected to the hot water supply pipe 40, and a third
water supply pipe 33 connected to faucets A in the bath-
room and the kitchen. A pressure reducing valve 30a is
provided on the water supply pipe 30 which is located at
an upper stream side relative to the first, second, and
third water supply pipes 31, 32, 33 so as to reduce pres-
sure of water supplied from waterworks to make the water
pressure be at a predetermined pressure and make the
water flow.
[0019] The hot water supply pipe 40 comprises a first
hot water supply pipe 41, one side of which is connected
to the upper part of the hot water storage tank 21 and
the other side of which is connected to a first mixing valve
40a and a second mixing valve 40b for mixing hot water
in the hot water storage tank 21 with water which flows
through the second water supply pipe 32, a second hot
water supply pipe 42, one side of which is connected to
the first mixing valve 40a and the other side of which is
connected to the faucets A in the bathroom and the kitch-
en, and a third hot water supply pipe 43, one side of which
is connected to the second mixing valve 40b and the
other side of which is connected to the second circulation
circuit 60. Hot water in the upper part of the hot water
storage tank 21 flows through the hot water supply pipe
40 in accordance with pressure of water flows into the
hot water storage tank 21 from the first water supply pipe
31. Also, on the third hot water supply pipe 43, a solenoid
valve 43a for opening and closing the flow passage of
the third hot water supply pipe 43 is provided.
[0020] The first circulation circuit 50 is configured by
connecting in series the lower part of the hot water stor-
age tank 21, a circulation pump 51, the gas cooler 12,
and the upper part of the hot water storage tank 21 by
copper pipes, stainless steel pipes, vulcanized polyeth-
ylene pipes, or etc., water in the lower part of the hot
water storage tank 21 flows into the upper part of the hot
water storage tank 21 via the gas cooler 12 by the circu-
lation pump 51.
[0021] The second circulation circuit 60 is configured
by connecting in series the bathtub 61, the circulation
pump 62, the reheating heat exchanger 22, and the bath-
tub 61 by copper pipes, stainless steel pipes, vulcanized
polyethylene pipes, or etc., water in the bathtub 61 re-
turns to the bathtub 61 via the reheating heat exchanger
22 by the circulation pump 62.
[0022] Also, electric power for operating the hot water
supply apparatus is supplied from an electric power com-
pany, which is a combination of an electric power gen-
erated by a plurality of methods, such as thermal power
generation, nuclear power generation, water power gen-
eration, and etc. Also, the electric power supplied from
the electric power company during day time (for example,
7:00∼23:00) is mainly generated by thermal power gen-
eration and nuclear power generation, and the electric
power supplied from the electric power company during
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night time (for example, 23:00∼7:00) the electrical power
generated mainly by nuclear power generation. An emit-
ted amount of carbon dioxide from nuclear power gen-
eration is smaller than an emitted amount of carbon di-
oxide from thermal power generation. Therefore, the
emitted amount of carbon dioxide when generating elec-
tric power which is supplied during night time (for exam-
ple, 0.260 kgCO2/kWh is smaller than an emitted amount
of carbon dioxide when generating electric power which
is supplied during day time (for example, 0.357
kgCO2/kMh). Also, regarding electric power supplied
from electric power company, charges for electric power
during night time (for example 7:00-23:00, 8 yen/kWh) is
set up to be cheaper than charges for electric power dur-
ing day time (for example 23:00-7:00, 26 yen/kWh).
[0023] Also, this hot water supply apparatus comprises
a controller 70 provided in the tank unit 20 for controlling
operations, a remote controller for kitchen 71, and a re-
mote controller for bathroom 72 provided respectively in
a kitchen and a bathroom so as to control and set up the
operations.
[0024] The controller 70 comprises a microcomputer
of which a memory of the microcomputer memorizes set-
tings for operations and operation modes, and memoriz-
es programs for calculating achievement rates of actual
operations compared with an operation set up as an ideal
operation, and the programs display on a display portion,
which is described below, of the remote controller for the
kitchen 71 and the remote controller for the bathroom 72
the calculated results. Also, the memory memorizes data
relating to passed operation statuses such as data of
passed periods in which the adding water and heating
operations are operated and data of amount of water
when the adding water and heating operations are oper-
ated. Also, the controller 70 is capable of selecting an
appropriate operation mode so as to operate effectively
based on, for example, an actual status of using hot water
compared with a passed operation status such as tem-
perature of hot water stored in the hot water storage tank
21.
[0025] The controller 70 is connected to flow sensors
73 for measuring an amount of water heated by a heat
pump unit 10. The sensors 73 are provided on the remote
controller for kitchen 71, the remote controller for bath-
room 72, and the first circulation circuit 50.
[0026] The remote controller for kitchen 71 and the re-
mote controller for bathroom 72 are connected to the
controller 70 by communication cables respectively, the
remote controller for kitchen 71 and the remote controller
for bathroom 72 respectively comprises a switch for op-
erations relating to, for example, supplying hot water to
the bathtub 61 or reheating the hot water, a switch for
setting temperature which is used to set up temperature
of hot water to be supplied, a priority switch for changing
a priority relating to the remote controllers for kitchen and
bathroom, a plurality of switches 71a and 72a such as a
communication switch for having conversations between
a person in the kitchen and a person in the bathroom,

and a displays 71b and 72b for displaying operation sta-
tus and set-up temperature, etc.
[0027] Displays of the displays 71b and 72b can be
changed by operating the switches 71a and 72b. The
displays 71a, 71b display the achievement rates of actual
operations compared with set-up ideal operations day by
day including the day and the past six days.
[0028] In the above described hot water supply appa-
ratus, the compressor 11, the fan 14a, and the circulation
pump 51 are operated so as to conduct the heating-up
operation for heating water by using night-time electric
power and to conduct the adding water and heating op-
eration for adding water and heating the added water
when the amount of the remaining hot water in the hot
water storage tank 21 becomes less than a predeter-
mined amount. By this, a refrigerant discharged from the
compressor 11 absorbs heat by flowing into the evapo-
rator 14 via the expansion valve 13 after radiating heat
by passing through the gas cooler 12, and is suck up by
the compressor 11. Also, water in the lower part of the
hot water storage tank 21 passes through the first circu-
lation circuit 50 by the circulation pump 51, the water is
heated in the gas cooler 12 by exchanging heat with the
refrigerant, and is stored in the upper part of the hot water
storage tank 21. When a predetermined amount of hot
water at the predetermined temperature is stored in the
hot water storage tank 21, the operations of the compres-
sor 11, the fan 14a, and the circulation pump 51 are
stopped.
[0029] As to the heating-up operation, according to the
operation modes, temperature of hot water stored in the
hot water storage tank 21 is set up within 65∼90°C, and
the amount of hot water to be stored in the hot water
storage tank 21 is set up within 370 liters to 320 liters.
Also, as to the adding water and heating operation, tem-
perature of hot water stored in the hot water storage tank
21 is set up to be a set-up temperature of the immediately
preceded heating-up operation.
[0030] As to the heating-up operation, to prevent the
hot water storage tank 21 from emitting heat, the control-
ler 70 starts the heating-up operation by a time which is
calculated reversely so that the heating-up operation is
completed by the time when the night-time electric power
supply is stopped. For example, if it takes five hours to
fill water at a predetermined temperature in the hot water
storage tank 21 by the heating-up operation, the heating-
up operation starts on 2:00 and finishes at 7:00.
[0031] Also, hot water in the upper part of the hot water
storage tank 21 passes through the first hot water supply
pipe 41, then, by the first mixing valve 40a, the hot water
is mixed with water which passes through the second
water supply pipe 32 and temperature of the mixed hot
water becomes the set-up temperature set up by the re-
mote controller for kitchen 71 or the remote controller for
bathroom 72, the hot water flows through the second hot
water supply pipe 42, and the hot water is supplied from
the faucet A in the kitchen or in the bathroom.
[0032] Also, hot water in the upper part of the hot water
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storage tank 21 passes through the first hot water supply
pipe 41, then, by the second mixing valve 40b, the hot
water is mixed with water passes through the second
water supply pipe 32 and temperature of the mixed hot
water becomes the set-up temperature set up by the re-
mote controller for kitchen 71 or the remoter controller
for bathroom 72, the hot water flows through the third hot
water supply pipe 43 and the second circulation circuit
60, and the hot water is supplied to the bathtub 61 when
the bathtub 61 is to be filled with hot water.
[0033] Also, as to a reheating operation, by operating
the circulation pumps 23a and 62, hot water in the bathtub
61 is circulated by the second circulation circuit 60, and
hot water in the hot water storage tank 21 is circulated
by the third circulation circuit 23. By this, hot water in the
bathtub 61 is heated at the reheating heat exchanger 21
by exchanging heat with hot water in the upper part of
the hot water storage tank 21 and flows back to the bath-
tub 61.
[0034] A method for calculating an achievement rate
X1 of an actual operation compared with a set-up ideal
operation is explained below. The achievement rate X1
is calculated by subtracting a value which is calculated
by multiplying an amount of water A (liters), which is the
amount of water heated by the heating-up operation, and
a value B (1/liters), which is the value per 1 liter, and a
coefficient K (for example, 7:00∼23:00=1, 23:00∼7:00 =
0.3) relating to periods in which the heating-up operation
is operated from a value 100 defined as an ideal set-up
operation of the adding water and heating operation.
[0035] For example, when B = 0.5, K = 1(7:00∼23:00),
0.3(23:00∼7:00), for twenty four hours as one unit, if 50
liters of water is heated during 7:00-23:00, and 30 liters
of water is heated during 23:00∼7:00 by the adding water
and heating operation, the calculation will be the achieve-
ment rate X1 = 100-50(liters) � 0.5(1/liters) � 1-30 (liters)
� 0.5(1/liters) � 0.3=60.5. In other word, the value of the
achievement rate X1 becomes 100 if the adding water
and heating operation is not conducted for twenty four
hours. And the more the amount of water heated by the
adding water and heating operation increase, the smaller
the value of the achievement rate X becomes. Also, the
value of the achievement rate X1 becomes smaller if the
adding water and heating operation is conducted during
7:00∼23:00 compared with the adding water and heating
operation conducted during 23:00∼7:00 even though
amount of water heated by the adding water and heating
operation is the same.
[0036] The coefficient K becomes different between
the time period 7:00∼23:00 and the time period 23:00∼7:
00 considering that charges for electric power are differ-
ent and emitting amounts of carbon dioxide when gen-
erating energy are different according to the time periods.
In other word, during 7:00-23:00, the charge for electric
power is higher and the emitting amount of carbon dioxide
when generating energy is larger. Also, during 23:00-7:
00, the charge for electric power is cheaper and the emit-
ting amount of carbon dioxide when generating energy

is smaller. Therefore, if a time table for the charges for
electric power and a time table for the emitting amount
of carbon dioxide when generating energy are different
each other, the coefficient K should be set up based on
the conditions thereof respectively.
[0037] Also, as shown in FIG.2, the achievement rates
X1 which are calculated by the controller 70 are displayed
on the display portions 71b and 72b as a bar graph of
which a maximum value of the achievement rate X1 is
100. The bar graph of the achievement rates X1 of the
past seven days is displayed day by day. By this, it be-
comes possible to compare the achievement rates X1 of
the past seven days easily.
[0038] By the hot water supply apparatus of this em-
bodiment, the achievement rate X1 of an actual operation
compared with the set-up ideal operation is calculated
based on the operation information memorized in the
memory, the calculated achievement rates X1 are dis-
played on the display portions 71b and 72b of the remote
controller for kitchen 71 and the remote controller for
bathroom 72. By this, it is easy to know the status of the
actual operation compared with the set-up ideal opera-
tion. Therefore, it becomes possible to facilitate the en-
ergy saving by notifying users of the status of the actual
operation compared with the set-up ideal operation.
[0039] FIGS.3-7 show the second embodiment of the
present invention. FIG. 3 is a schematic configuration
view of the hot water supply apparatus. FIG.4 is a display
portion of the remote controller for kitchen and remote
controller for bathroom for displaying achievement per-
centages. FIG.5 is a display portion of the remote con-
troller for kitchen and remote controller for bathroom for
displaying achievement percentages by conducting the
heating-up operation only. FIG.6 is a display portion of
the remote controller for kitchen and the remote controller
for bathroom for displaying achievement percentages by
conducting the adding water and heating operation only.
FIG.7 is a display portion of the remote controller for kitch-
en and the remote controller for bathroom for displaying
sequentially the achievement percentages by conducting
the heating-up operation and the adding water and heat-
ing operation respectively. Also, the compositions which
are the same to the ones in the previously explained first
embodiment are assigned the same symbols.
[0040] The controller 70 of this hot water supply appa-
ratus is connected with a first temperature sensor 74 for
detecting temperature of water before heated by the heat
pump unit 10 and a second temperature sensor 75 pro-
vided on the heat pump unit 10 for detecting outside-air
temperature.
[0041] The controller 70 memorizes data obtained, for
example, by an experiment about a power consumption
amount W(Wh) of the heat pump unit 10 when heating a
water F(1) being at a water temperature Tb(°C) and at a
outside-air temperature Ta(°C) to become an objective
temperature Tc(°C), and/or by a passed actual operation
data. Based on the detected temperature T1 of the first
temperature sensor 74 and the detected temperature T2
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of the second temperature sensor 75, the power con-
sumption amount W(Wh) for heating water to the objec-
tive temperature Tc( °C ) is calculated.
[0042] Also, the controller 70 calculates emitted
amounts of carbon dioxide C(kg) and charges for electric
power R(yen) based on the power consumption amounts
W(Wh) for conducting the heating-up operation and the
adding water and heating operation, and time periods in
which the heating-up operation is conducted. Also, the
achievement percentages X2 and X3 are calculated as
the achievement rates of an actual operation compared
with the most effective operation in respect of the emitting
amount of carbon dioxide C(kg) and charges for electric
power R(yen) respectively. Also, the controller 70 dis-
plays the achievement percentages X2 and X3 of the
emitted amounts of carbon dioxide C(kg) and the charges
for electric power R(yen) on the display portions 71b and
72b of the remote controller for kitchen 71 and the remote
controller for bathroom 72.
[0043] By the above-mentioned hot water supply ap-
paratus, the controller 70 calculates an achievement per-
centage X21 of the heating-up operations as follows. The
controller 70 calculates a presumed power consumption
amount W1(Wh) for heating water F1(liters) being at a
detected temperature T1(°C) detected by the first tem-
perature sensor 74, when the second temperature sen-
sor 75 detects a temperature at a detected temperature
T2(°C), to an objective temperature Tc1(°C), and based
on the calculated power consumption amount W1(Wh),
a presumed emitting amount of carbon dioxide C1(kg)
(for example, 0.260 kgCO2/kWh generated by an actual
heating-up operation is calculated. Also the controller 70
calculates a presumed emitting amount of carbon dioxide
Cmin(kg) generated by conducting the most effective
heating-up operation (for example, water temperature is
at 65°C, stored water amount is 320 liters), and a pre-
sumed emitted amount of carbon dioxide Cmax(kg) gen-
erated by conducting the least effective heating-up op-
eration (for example, water temperature is at 90°C, stored
water amount is 370 liters) based on the detected tem-
perature T1(°C) of the first temperature sensor 74 and
the detected temperature T2(°C) of the second temper-
ature sensor 75. Moreover, the controller 70 calculates
the achievement percentage X21 from a presumed emit-
ting amount of carbon dioxide C1(kg) which will be gen-
erated from the actual heating-up operation, the pre-
sumed emitting amount of carbon dioxide Cmin(kg) gen-
erated from the most effective heating-up operation, and
the presumed emitting amount of carbon dioxide Cmax1
(kg) generated from the least effective heating-up oper-
ation, like the achievement percentage X21=(Cmax1-
C1) / (Cmax1-Cmin) X100.
[0044] Also, the controller 70 calculates an achieve-
ment percentage X22 relating to the adding water and
heating operation as follows. At each time in which the
adding water and heating operation is conducted, the
controller 70 calculates a presumed power consumption
amount W2(Wh) for heating water F2(liters) being at a

detected temperature T1(°C) detected by the first tem-
perature sensor 74, when the second temperature sen-
sor 75 detects a temperature T2(°C), to an objective tem-
perature Tc1(°C), and based on the calculated power
consumption amount W2(kg), a presumed emitting
amount of carbon dioxide C2(kg) generated from an ac-
tual adding water and heating operation is calculated. At
this time, since emitting amounts of carbon dioxide C21
(kg) for each unit power become different depending on
time periods in which the adding water and heating op-
eration is conducted, a presumed emitting amount of car-
bon dioxide C21(kg) generated from the adding water
and heating operation conducted during 7:00∼23:00 (for
example, 0.357 kgCO2/kWh) and a presumed emitting
amount of carbon dioxide C22(kg) generated from the
adding water and heating operation conducted during
23:00∼7:00 (for example, 0.260 kgCO2/kWh) are calcu-
lated respectively. Also, the controller 70 calculates a
presumed emitting amount of carbon dioxide Cmax2(kg)
generated from the least effective adding water and heat-
ing operation (for example, the adding water and heating
operation during the time period of 7:00∼23:00 with add-
ed water amount of 700 liters) based on the detected
temperature T1(°C) detected by the first temperature
sensor 74 and the detected temperature T2(°C) detected
by the second temperature sensor 75. Moreover, the con-
troller 70 calculates an achievement percentage X22
from presumed amounts of CO2 emission C1(kg) and
C2(kg) generated from actual adding water and heating
operations, and the presumed emitting amount of carbon
dioxide Cmax(kg) generated from the least effective add-
ing water heating operation, like the achievement per-
centage X22= ((Cmax2-C21-C22)/Cmax2) �100.
[0045] Therefore, the achievement percentage X2 of
an emitted amount of carbon dioxide generated both by
the heating-up operation and the adding water and heat-
ing operation is calculated like �2= ((Cmax1-C1) +
(Cmax2-C21-C22)) / ((Cmax-Cmin) +Cmax2) �100.
[0046] Also, the controller 70 calculates an achieve-
ment percentage X3 of a charge for electric power R(yen)
like calculating the achievement percentage X2 of an
emitted amount of carbon dioxide C(kg). The controller
70 calculates the achievement percentage X31 of the
heating-up operation as follows. The controller 70 calcu-
lates a presumed power consumption amount W1(Wh)
for heating water F1(liters) being at a detected temper-
ature T1(°C) detected by the first temperature sensor 74,
when the second temperature sensor 75 detects a tem-
perature T2( °C ), to an objective temperature Tc1(°C),
and based on the calculated consumption power amount
W1(Wh), a charge for electric power R1(yen) for an actual
heating-up operation is calculated (for example, 8
yen/kWh). Also, the controller 70 calculates a presumed
charge for electric power Rmin(yen) for the most effective
heating-up operation (for example, water temperature is
at 65°C with stored water amount of 320 liters) and a
presumed charge for electric power Rmax1(yen) for the
least effective heating-up operation (for example, water
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temperature is at 90°C with stored water amount of 320
liters) based on the detected temperature T1(°C) detect-
ed by the first temperature sensor 74 and the detected
temperature T2(°C) detected by the second temperature
sensor 75. Moreover, the controller 70 calculates the
achievement percentage X31 of the heating-up operation
from the presumed charge for electric power R1(yen) for
an actual heating-up operation, the presumed charge for
electric power Rmin(yen) for the most effective heating-
up operation, and the presumed charge for electric power
Rmax1(yen) for the least effective heating-up operation,
like the achievement percentage X31= (Rmax1-R1) /
(Rmax1-Rmin) � 100.
[0047] Also, the controller 70 calculates an achieve-
ment percentage X32 as follows. At each time in which
the adding water and heating operation is conducted, the
controller 70 calculates a presumed power consumption
amount W2(Wh) for heating water F2(liters) being at a
detected temperature T1(°C) detected by the first tem-
perature sensor 74, when the second temperature sen-
sor 75 detects a temperature T2(°C), to an objective tem-
perature Tc1(°C), and based on the calculated power
consumption amount W2(Wh), a presumed charge for
electric power R2(yen) is calculated for an actual adding
water and heating operation. At this time, Since pre-
sumed charges for electric power for each time period
differ according to time periods in which the adding water
and heating operation is conducted, a presumed charge
for electric power R21(yen) for conducting the adding
water and heating operation during 7:00∼23:00 (for ex-
ample, 26 yen/kWh), and a presumed charge for electric
power R22 for conducting the adding water and heating
operation during 23:00∼7:00 (for example, 8 yen/kWh)
are calculated respectively. Also, the controller 70 calcu-
lates a presumed charge for electric power Rmax2(yen)
for the least effective adding water and heating operation
(for example, the adding water and heating operation dur-
ing the time period of 7:00∼23:00 with added water
amount of 700 liters) based on the detected temperature
T1(°C) detected by the first temperature sensor 74 and
the detected temperature T2 (°C) detected by the second
temperature sensor 75. Moreover, the controller 70 cal-
culates the achievement percentage X32 from the pre-
sumed charges for electric power R21(yen) and R22
(yen) for conducting the actual adding water and heating
operation, and the presumed charge for electric power
Rmax(yen) for the least effective adding water and heat-
ing operation, like the achievement percentage X32=
((Rmax2-R21-R22)/Rmax2) �100.
[0048] By this, an achievement percentage X3 of the
charge for electric power R(yen) for conducting both the
heating-up operation and the adding water and heating
operation is calculated like the achievement percentage
X3 = ((Rmax1-R1) + (Rmax-R21-R22)/((Rmax-Rmin)
+Rmax2) �100.
[0049] Moreover, as shown in FIG.4, the calculated
achievement rates X2 and X3 are displayed on the dis-
play portions 71b and 72b of the remote controller for

kitchen 71 and the remote controller for bathroom 72 with
bar graphs of which maximum percentages of the
achievement percentages X2 and X3 are 100%. The
achievement rates X2 and X3 of the past seven days are
shown by the bar graphs day by day. By this, it becomes
possible to compare the achievement percentages X2
and X3 of the past seven days easily. Also, instead of
displaying the achievement percentages X2 and X3, the
achievement percentages X21 and X31 for conducting
the heating-up operation and the achievement percent-
ages X22 and X32 for conducting the adding water and
heating operation can be displayed on the display por-
tions 71b and 72b respectively as shown in FIGS. 5 and
6, or the achievement percentages of X21 and X31 for
conducting the heating-up operation and the achieve-
ment percentages X22 and X32 for adding water and
heating operation can be displayed on the display por-
tions 71b and 72b side by side0 as shown in FIG.7.
[0050] Also, either the achievement percentage X2 of
the emitted amount of carbon dioxide C(kg) or the
achievement percentage X3 of the electric charge R(yen)
is displayed on the display portions 71b and 72b of the
remote controller for kitchen 71 and remote controller for
bathroom 72, and the other one of the X2 or X3 can be
displayed by operating the switches 71a and 72a.
[0051] Also, when the achievement percentages X22
and X32 of the adding water and heating operation is
higher than a predetermined percentage, the controller
70 displays on the display portions 71b and 72b an indi-
cation showing an operation mode which is to lower a
temperature of water stored in the hot water storage tanks
21 when conducting the heating-up operation, or chang-
es operation modes automatically. Also, when the
achievement percentages X22 and X32 of the adding
water and heating operation are lower than a predeter-
mined percentage, the controller 70 calculates the
achievement percentages X2 and X3 of the case in which
the operation mode is changed to the one which is with
higher temperature of water stored in the hot water stor-
age tank 21 in the heating-up operation, and if the con-
troller judges that it is possible to reduce energy in total,
the controller displays an indication showing a sugges-
tion of changing operation modes on the display portions
71b and 72b, or changes operation modes automatically.
Moreover, if the result of the achievement percentage X2
and the achievement percentage X3 are different from
each other, it becomes possible to select which one of
achievement percentage X2 or the achievement percent-
age X3 to be a criterion for the suggestion of changing
operation modes or for changing operation modes auto-
matically by operating switches 71a and 72a.
[0052] By the hot water supply apparatus of this em-
bodiment, the achievement percentage X2 of the actual
operation compared with a set-up ideal operation based
on the stored operation data is calculated, and the cal-
culated achievement percentage X2 is displayed on the
display portions 71b and 72b of the remote controller for
kitchen 71 and the remote controller for bathroom 72. By
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this, it becomes possible to know the actual operation
compared with the set-up ideal operation easily. There-
fore, it is capable of facilitating the energy saving by no-
tifying users of the status of the actual operation com-
pared with the set-up ideal operation.
[0053] Also, the achievement percentage X2 of the
emitted amount of carbon dioxide generated from the
actual operation compared with a presumed emitting
amount of carbon dioxide which is supposed to be emit-
ted from the set-up ideal operation is calculated, the cal-
culated achievement percentage X2 is displayed on the
display portions 71b and 72b of the remote controller for
kitchen 71 and the remote controller for bathroom 72. By
this, it becomes possible to notify users of a status of an
actual operation from the aspect of emitted amount of
carbon dioxide. Therefore, it becomes possible to im-
prove consciousness of users for energy saving.
[0054] Also, the achievement percentage X3 of the
charge for electric power for the actual operation com-
pared with a presumed charge for electric power which
is supposed to be charged for the set-up ideal operation
is calculated, the calculated achievement percentage X3
is displayed on the display portions 71b and 72b of the
remote controller for kitchen 71 and the remote controller
for bathroom 72. By this, it becomes possible to notify
users of a status of an actual operation from the econom-
ical aspect. Therefore, it becomes possible to improve
consciousness of users for economical saving.
[0055] Also, the achievement percentage X2 of the
emitted amount of carbon dioxide and the achievement
percentage X3 of the charge for electric power can be
switched and displayed alternatively on the display por-
tions 71b and 72b of the remote controller for kitchen 71
and the remote controller for bathroom 72. By this, users
can select which one of the achievement percentage X2
of the emitted amount of carbon dioxide or the achieve-
ment percentage X3 of the charge for electric power to
be displayed according to their needs. Therefore, There-
fore, it becomes further effectively possible to improve
consciousness of users for energy saving.
[0056] Also, the achievement percentages X2 and X3
of the past seven days can be displayed day by day on
the display portions 71b and 72b of the remote controller
for kitchen 71 and the remote controller for bathroom 72.
By this, it becomes possible to compare the passed
achievement percentages X2 and X3 easily. Therefore,
it is capable of facilitating the energy saving further.
[0057] Also, based on the passed achievement per-
centages X2 and X3, the best operation mode can be
selected and displayed on the display portions 71b and
72b of the remote controller for kitchen 71 and the remote
controller for bathroom 72, and operation modes can be
changed automatically. By this, it becomes possible to
operate by the best operation mode. Therefore, it be-
comes capable of practicing further energy saving.
[0058] The preferred embodiments described in this
specification are illustrative and not restrictive. The scope
of invention is given by the appended claims, and all

changes and modifications included in the meaning of
claims are embraced in the present invention.

Claims

1. A hot water supply apparatus comprising:

a memory (70) for memorizing information relat-
ing to a past operation;
a calculation portion (70) for calculating an ac-
tual achievement rate (X1, X2, X3) of an actual
operation compared with a set-up operation
based on the information memorized in the
memory; and
a display portion (71b, 72b) for displaying a cal-
culated result by the calculation portion (70).

2. The hot water supply apparatus according to claim
1, wherein
the calculating portion (70) calculates the achieve-
ment rate (X2) of an emitted amount of carbon diox-
ide in the actual operation compared with an emitted
amount of carbon dioxide which is supposed to be
emitted in the set-up operation.

3. The hot water supply apparatus according to claim
1, wherein
the calculating portion (70) calculates the achieve-
ment rate (X3) of a charge for consumed energy in
the actual operation compared with a charge for con-
sumed energy which is supposed to be consumed
in the set-up operation.

4. The hot water supply apparatus according to claim
1 further comprising a display changer (71a, 71a),
the hot water supply apparatus wherein
the calculating portion (70) calculates the achieve-
ment rate (X2) of an emitted amount of carbon diox-
ide in the actual operation compared with an emitted
amount of carbon dioxide which is supposed to be
emitted in the set-up operation, and the calculating
portion (70) calculates the achievement rate (X3) of
a charge for consumed energy in the actual opera-
tion compared with a charge for consumed energy
which is supposed to be consumed in the set-up op-
eration,
and the display changer (71a, 71b) is provided for
changeably displaying on the display portion (71b,
72b) either the achievement rate (X2) of the emitted
amount of carbon dioxide or the achievement rate
(X3) of the charge for consumed energy.

5. The hot water supply apparatus according to any
one of claims 1-4, wherein
the display portion (71b,72b) displays a series of
achievement rates (X1, X2, X3) of a passed prede-
termined period.
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6. The hot water supply apparatus according to any
one of claims 1-5, further comprising:

a plurality of operation modes of which a set-up
amount of water to be heated, a set-up temper-
ature of heated water, and the like are different
each other; and
a controller (70) for selecting the best operation
mode based on the past achievement rate (X1,
X2, X3).
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