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(54) HEAT-PUMP TYPE WATER HEATER

(57) In a heat pump type hot water supply apparatus
including a tank unit 100 and a heat pump unit 200, the
tank unit 100 includes a direct-current power circuit 103
for data communication between the units, and a relay
switch RS11 for switching supply and stop of alternating-

current power to the direct-current power circuit 103. A
main control section 102 controls the relay switch RS11
to supply direct-current power from the direct-current
power circuit 103 only when the data communication
processing between the units is performed.
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Description
TECHNICAL FIELD

[0001] The presentinventionrelatestoahotwatersup-
ply apparatus using a heat pump as a heat source, and
more particularly, to a power-saving technique.

BACKGROUND ART

[0002] A hot water supply apparatus disclosed in Pat-
ent Document 1 has been conventionally known as this
type of heat pump type hot water supply apparatus. The
hot water supply apparatus disclosed in Patent Docu-
ment 1 includes a heat pump unit having a heat exchang-
er or the like, and a tank unit having a hot water storage
tank, a water supply pump or the like. The hot water sup-
ply apparatus heats water and stores hot water in the
tank unit using heat obtained in the heat pump unit, and
supplies hot water when necessary. The heat pump unit
and the tank unit are connected through a three-wire sig-
nal line. Commercial alternating-current power is sup-
plied to the tank unit. Meanwhile, the heat pump unit re-
ceives the commercial alternating-current power from the
tank unit through the signal line. The alternating-current
power supply through the signal line is performed by us-
ing two wires in the signal line. Two-way data communi-
cation is also performed between a control section of the
heat pump unit and a control section of the tank unit
through the signal line. The data communication through
the signal line is performed by using two wires in the
signal line. That is, one of the wire lines in the signal line
is used for transmitting both the alternating-current power
and the data communication. Since the three-wire signal
line is thin, thus easily wired, and also widely distributed
inthe market at low cost, the three-wire signal line is used
instead of a four-wire signal line. For example, Patent
Document 2 discloses a connection technique as this
type of connection technique between the two units.
[0003] The configuration disclosed in Patent Docu-
ment 2 includes a direct-current power circuit having a
rectifying diode, a voltage regulating zener diode, and a
smoothing capacitor. The direct-current power circuit is
used exclusively for transmitting data communication.
Units are connected such that direct current supplied
from the direct-current power circuit flows through a
closed circuit including a signal line and provided over
the units. The communication between the units is ena-
bled by turning ON and OFF the electric current flowing
through the closed circuit by a photo coupler.

PATENT DOCUMENT 1: Japanese Patent Publication
2007-192499

PATENT DOCUMENT 2: Japanese Patent Publication
H08-270122
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DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] Inthe conventional hot water supply apparatus,
however, the direct-current power is supplied to the
closed circuit including the signal line from the direct-
current power circuit even while the communication be-
tween the units is not being performed. Thus, power con-
sumption is increased. To be more specific, electric pow-
er of about 0.5 to 1.0 Wis consumed even when no com-
munication is performed.

[0005] The present invention has been made in view
of the aforementioned circumstance, and it is an object
of the present invention to provide a heat pump type hot
water supply apparatus capable of suppressing power
consumption.

MEANS FOR SOLVING THE PROBLEMS

[0006] Inordertoachievethe above object, the present
invention provides a heat pump type hot water supply
apparatus having a heat exchanger and a hot water sup-
ply device for supplying water heated by the heat ex-
changer, including a first control device for controlling the
hot water supply device, and a second control device for
controlling the heat exchanger, the first control device
including a communication control section used for data
communication with the second control device, a direct-
current power circuit for supplying direct-current power
used for the data communication using the communica-
tion control section, a main control section for performing
the data communication using the communication control
section and controlling operation of the hot water supply
device, and switching means for switching supply and
stop of the direct-current power by the direct-current pow-
er, and the main control section controlling the switching
means to supply the direct-current power only when the
communication using the communication control section
is performed.

[0007] Witch the present invention, when not perform-
ing the communication using the communication control
section, the main control section controls the switching
means to stop the supply of the direct-current power from
the direct-current power circuit. Accordingly, power con-
sumption during no communication can be suppressed.
[0008] As an example of preferred embodiments ac-
cording to the present invention, in the heat pump type
hot water supply apparatus, the direct-current power cir-
cuit includes a voltage regulating zener diode, and the
switching means switches power supply and supply stop
to the zener diode. With the present invention, the power
supply to the zener diode is stopped when no communi-
cation is performed. Thus, power consumption by the
element can be reduced.
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ADVANTAGES OF THE INVENTION

[0009] Asdescribed above, with the present invention,
when not performing the communication using the com-
munication control section, the main control section con-
trols the switching means to stop the supply of the direct-
current power from the direct-current power circuit. Ac-
cordingly, power consumption during no communication
can be suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

Figure 1 is a circuit diagram of a communication con-
trol device of a heat pump type hot water supply ap-
paratus;

Figure 2 is a circuit diagram of a communication con-
trol device of the heat pump type hot water supply
apparatus; and

Figure 3 is a flowchart for explaining the operation
of a main control section of a tank unit.

DESCRIPTION OF SYMBOLS

[0011] 1 .. Commercial alternating-current power,
100 ... Tank unit, 102 ... Main control section, 103 ... Di-
rect-current power circuit, RS11 ... Relay switch, RL11 ...
Relay coil, PC11 ... Receiving photo coupler, PC12 ...
Transmitting photo coupler, 200 ... Heat pump unit,
202 ... Main control section, PC21 ... Receiving photo
coupler, PC22 ... Transmitting photo coupler, 300 ... Sig-
nal line

BEST MODE FOR CARRYING OUT THE INVENTION

[0012] A heat pump type hot water supply apparatus
according to one embodiment of the present invention
will be described by reference to the drawings. Figures
1and 2 are circuit diagrams of an operation control device
of the heat pump type hot water supply apparatus. In
Figures 1 and 2, only characteristic features of the
present invention are shown for the simplicity of illustra-
tion.

[0013] In the heat pump type hot water supply appa-
ratus, a heat pump unit 200 installed outdoors or indoors
such as a boiler room and having a heat exchanger, and
a tank unit 100 having a hot water storage tank and a hot
water supply pump, and heating water and supplying hot
water using heat obtained in the heat pump unit are con-
nected through a three-wire signal line 300 as shown in
Figures 1 and 2. Single-phase two-wire system commer-
cial alternating-current power 1 is supplied to the tank
unit 100.

[0014] The tank unit 100 supplies the commercial al-
ternating-current power 1 to a first wire line 301 and a
third wire line 303 of the signal line 300 as shown in Figure
1. Inthe tank unit 100, the commercial alternating-current
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power 1 is supplied to a load device 101 with a power
source of alternating current such as a hot water supply
pump, and also to a direct-current power circuit (not
shown). The tank unit 100 includes a main control section
102 having a microcomputer or the like. The main control
section 102 is operated by direct-current power supplied
from the direct-current power circuit (not shown).
[0015] Inthe tank unit 100, direct-current power for da-
ta communication with the heat pump unit 200 is obtained
by a data communication direct-current power circuit 103
including an electric current limiting resistor R11, a rec-
tifying diode D11, an electric voltage limiting zener diode
ZD11, and a smoothing capacitor C11. A relay switch
RS11 controls the supply of alternating-current power to
the direct-current power circuit 103. The direct-current
power supplied from the direct-current power circuit 103
flows through a closed circuit formed between the tank
unit 100 and the heat pump unit 200. A communication
control section of the tank unit 100 controls the flows of
the direct-current power corresponding to a communica-
tion message by a photo coupler described below to
thereby enable data communication with the heat pump
unit 200. In the following, the connection condition of the
direct-current power circuit 103 and the circuit configu-
ration of the communication control section of the tank
unit 100 will be described.

[0016] The negative side of the power circuit 103 is
connected to the third wire line 303 of the signal line 300.
Meanwhile, the positive side of the power circuit 103 is
connected to a second wire line 302 of the signal line 300
through the light emission side of a receiving photo cou-
pler PC11, the light receiving side of a transmitting photo
coupler PC12, a backflow preventing diode D12, and a
resister R12 constituting a filter circuit. A backflow pre-
venting diode D13 is connected to the diode D12 on the
downstream side thereof parallel to the power circuit 103.
A capacitor C12 constituting the filter circuit is connected
to the diode D13 on the downstream side thereof parallel
to the diode D13. The light receiving side of the receiving
photo coupler PC11 and the light emission side of the
transmitting photo coupler PC12 are connected to the
main control section 102. A relay coil RL11 operating in
conjunction with the relay switch RS11 is connected to
the main control section 102.

[0017] The heat pump unit 200 is operated by the com-
mercial alternating-current power supplied through the
first wire line 301 and the third wire line 303 of the signal
line 300 as shown in Figure 2. The commercial alternat-
ing-current power is supplied to a load device 201 with
a power source of alternating current such as a compres-
sor or an air blower, and also to a direct-current power
circuit (not shown). The heat pump unit 200 includes a
main control section 202 having a microcomputer or the
like. The main control section 202 is operated by direct-
current power supplied from the direct-current power cir-
cuit.

[0018] Communication data transmitted through the
second wire line and the third wire line of the signal line
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300 is supplied to the light emission side of a receiving
photo coupler PC21 and the transmitting side of a trans-
mitting photo coupler PC22 through a filter circuit having
aresistor R21 and acapacitor C21, abackflow preventing
diode D21 and an electric voltage limiting zener diode
ZD21. The light receiving side of the receiving photo cou-
pler PC21 and the light emission side of the transmitting
photo coupler PC22 are connected to the main control
section 202.

[0019] Next, the operation of the main control section
102 of the tank unit 100 will be described by reference
to Figure 3. Figure 3 is a flowchart for explaining the op-
eration of the main control section 102 at the time of per-
forming data communication. The main control section
102 stops the supply of alternating-current power to the
data communication direct-current power circuit 103 by
controlling power supply to the relay coil RL11 and there-
by bringing the relay switch RS11 into an open state when
no communicationis performed. The main control section
102 starts the supply of alternating-current power to the
data communication direct-current power circuit 103 by
controlling power supply to the relay coil RL11 and there-
by bringing the relay switch RS11 into a closed state
when communication with the heat pump unit 200 is per-
formed (step S1). Data communication between the units
is thereby enabled, and the main control section 102 per-
forms data communication processing by using the re-
ceiving photo coupler PC11 and the transmitting photo
coupler PC12 (step S2). When required data communi-
cation processing is completed, the main control section
102 stops the supply of alternating-current power to the
data communication direct-current power circuit 103 by
controlling power supply to the relay coil RL11 and there-
by bringing the relay switch RS11 into an open state (step
S3).

[0020] As described above, in the heat pump type hot
water supply apparatus according to the present embod-
iment, the alternating-current power is supplied to the
data communication direct-current power circuit 103 of
the tank unit 100 only when the data communication is
performed. In other words, the alternating-current power
is not supplied to the direct-current power circuit 103
when no communication is performed. Accordingly, pow-
er consumption during no communication can be sup-
pressed.

[0021] Although one embodiment of the presentinven-
tion is described above in detail, the present invention is
not limited thereto. For example, the circuit shown in Fig-
ure 1is employed as the data communication direct-cur-
rent power circuit 103 in the above embodiment. How-
ever, many power circuit may carry out the present in-
vention. Although the relay switch is used as switching
means for switching the supply and stop of the alternat-
ing-current power to the direct-current power circuit 103
in the above embodiment, another switching element
such as a transistor may be also used.

[0022] Also, in the present embodiment, both the tank
unit 100 and the heat pump unit 200 are provided as
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separate casings, and can be thus installed at separate
locations from each other. However, the two units may
be installed at the same location. In this case, the tank
unit 100 and the heat pump unit 200 may be provided as
the separate casings as in the above embodiment and
vertically stacked, or installed side by side. Alternatively,
the tank unit 100 and the heat pump unit 200 may be
provided in a common casing.

Claims

1. Aheat pump type hot water supply apparatus having
a heat exchanger and a hot water supply device for
supplying water heated by the heat exchanger, com-
prising
afirst control device for controlling the hot water sup-
ply device, and a second control device for control-
ling the heat exchanger,
the first control device comprising a communication
control section used for data communication with the
second control device, a direct-current power circuit
for supplying direct-current power used for the data
communication using the communication control
section, a main control section for performing the
data communication using the communication con-
trol section and controlling operation of the hot water
supply device, and switching means for switching
supply and stop of the direct-current power by the
direct-current power, and
the main control section controlling the switching
means to supply the direct-current power only when
the communication using the communication control
section is performed.

2. The heat pump type hot water supply apparatus ac-
cording to claim 1, wherein the direct-current power
circuit comprises a voltage regulating zener diode,
and the switching means switches power supply and
supply stop to the zener diode.



200

LINE

i¥}

300 SIGNAL

100 TANK UNIT

Fig. 1

EP 2 251 618 A1

£ - - - - - -
o~ S o
e & s o
-~ - - - - ¢ -
~ F 1
. o~ \ﬂ
o 5
S g .
N )
S~3
¢4
S 25
O~ R 25
8 O
-+ Co
- z b
[ RN ‘ﬂ_ k)
i = 5

11

1

RL




EP 2 251

618 A1

Fig 2

1?0 300 SIGNAL LINE 200 HEAT PUMP UNIT
“! \ 301' _]
P y ! ;
s
/ \ E |
o \ t R21 D22 PC21 PC22 !
g T
ot WTU TH g
: | ¥
302 Wl 201
E ! || Cztl é ?Zitﬁ; i%j ~ |
o) AN
% J‘ 719
b et ! ' ;
U ) |
E 303
. 1 T MATN CONTROL
* SECTION
o 3
1y
] L i} . (202 . —




EP 2 251 618 A1

Fig. 3
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