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(54)  Air conditioner with reduced standby power consuption of the outdoor unit on the basis of
a three wire cable connection between indoor and outdoor unit
(57)  To obtain an air conditioner which is capable of

reducing standby condition power consumption.

An indoor unit (2) includes an outdoor activation relay
(22) configured to open and close a connection between
a power line (8) and a signal line (16), and an indoor

control unit (5) configured to operate the outdoor activa-
tion relay (22) and supply the utility power (7) between
the signal line (16) and a power signal common line (9),
and the indoor control unit (5) opens a connection be-
tween the power line (8) and the power signal common
line (9) in a standby condition.
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Description

Technical Field

[0001] The present invention relates to an air condi-
tioner.

Background Art

[0002] As one of the air conditioners in the related art,

"an air conditioner in which power supplied to an indoor
unit is supplied to an outdoor unit via power supply elec-
tric wiring, and a reference frequency extraction circuit,
an indoor unit rectifier circuit, and an indoor unit control
unit are provided in the indoor unit, characterized in that
utility power is connected to the indoor unit rectifier circuit
and the indoor unit control unit, a power relay and the
reference frequency extraction circuit are connected to
the power supply electric wiring for supplying power to
the outdoor unit, and the reference frequency extraction
circuit is brought into a non-energized state by opening
the power relay in a standby condition." is proposed (For
example, see Patent Literature 1).

Citation List

Patent Literature

[0003] Patent Literature 1: JP-A-2007-225128, (Claim

1)
Summary of Invention
Technical Problem

[0004] In the air conditioner in the related art, commu-
nications are carried out between the indoor unit and the
outdoor unit, and the outdoor unit is activated by a trans-
mission of an operation start signal or the like to

the outdoor unit. However, since the communications are
constantly carried out in the standby condition, there is
a problem that power is constantly consumed by the in-
door unit and the outdoor unit, so that standby condition
power consumption is consumed in the standby condi-
tion.

[0005] Accordingtothetechnology describedin Patent
Literature 1, in a case of an outdoor power receiving sys-
tem in which the utility power is supplied from the outdoor
unit to the indoor unit, there is a problem that control
cannot be achieved as-is without increasing the number
of cores of the connecting cable between the indoor unit
and the outdoor unit from three.

Solution to Problem

[0006] In order to solve the problems as described
above, it is an object of the invention to provide an air
conditioner in which the standby condition power con-
sumption is reduced.

[0007] An air conditioner according to the invention in-
cludes: an indoor unit and an outdoor unit, the indoor unit
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and the outdoor unit being connected by a three core
cable including a power line, a common line, and a signal
line to distribute utility power supplied to either one of the
outdoor unit or the indoor unit via the power line and the
common line,

the indoor unit includes: an outdoor activation relay con-
figured to open and close a connection between the pow-
er line and the signal line; and an indoor control unit is
configured to operate the outdoor activation relay to sup-
ply the utility power between the signal line and the com-
mon line, and

the indoor control unit opens the connection between the
power line and the signal line in a standby condition. Ad-
vantageous Effects of Invention

[0008] The inventionis configured to open the connec-
tion between the power line and the signal line by the
outdoor activation relay in the standby condition, and no
utility power is supplied between the signal line and the
common line, so that reduction of the standby condition
power consumption is achieved.

Brief Description of Drawings
[0009]

Fig. 1is an electric component system block diagram
of an air conditioner according to Embodiment 1;
Fig. 2is an electric component system block diagram
of the air conditioner according to Embodiment 1 in
a standby condition;

Fig. 3is an electric component system block diagram
of the air conditioner according to Embodiment 1 in
a state in which an outdoor unit is activated;

Fig. 4 is an electric component system diagram of
the air conditioner according to Embodiment 1 during
operation;

Fig. 5 is a flowchart showing an operation of an in-
door unit according to Embodiment 1;

Fig. 6 is a flowchart showing an operation of the out-
door unit according to Embodiment 1;

Fig. 7 is an electric component system block diagram
of an air conditioner according to Embodiment 2;
Fig. 8 is a flowchart showing an operation of an out-
door unit according to Embodiment 2;

Fig. 9is an electric component system block diagram
of an air conditioner according to Embodiment 3;
Fig. 10 is a flowchart showing an operation of an
indoor unit according to Embodiment 3;

Fig. 11 is an electric component system block dia-
gram of an air conditioner in the standby condition
according to Embodiment 4;

Fig. 12 is an electric component system block dia-
gram of the air conditioner according to Embodiment
4 in which one of indoor units is activated;

Fig. 13 is an electric component system block dia-
gram of the air conditioner according to Embodiment
4 in which one of the indoor units is in operation; and
Fig. 14 is a flowchart showing an operation of an
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outdoor unit according to Embodiment 4.
Description of Embodiments
Embodiment 1
<Configuration>

[0010] Fig. 1 is an electric component system block
diagram of an air conditioner according to Embodiment 1.
As shown in Fig. 1, an air conditioner 1 includes an indoor
unit 2 and an outdoor unit 3 in Embodiment 1.

The indoor unit 2 includes an indoor terminal base 30.
The indoor terminal base 30 includes terminals S1, S2,
and S3. The outdoor unit 3 includes an outdoor terminal
base 31. The outdoor terminal base 31 includes termi-
nal.s L, N, S1, S2, and S3.

[0011] The indoor unit 2 and the outdoor unit 3 are
connected by a three core cable including a power line
8, a power signal common line 9, and a signal line 16.
The power line 8 is connected to the terminal S1 on the
indoor terminal base 30 and the terminal S1 on the out-
door terminal base 31.

The power signal common line 9 is connected to the ter-
minal S2 on the indoor terminal base 30 and the terminal
S2 on the outdoor terminal base 31.

The signal line 16 is connected to the terminal S3 on the
indoor terminal base 30 and the terminal S3 on the out-
door terminal base 31.

[0012] Utility power 7 is connected to the terminals L
and N on the outdoor terminal base 31 of the outdoor
unit 3.

The terminal L on the outdoor terminal base 31 is con-
nected to the terminal S1 on the outdoorterminal base 31.
The terminal N on the outdoor terminal base 31 is con-
nected to the terminal S2 on the outdoor terminal base 31.
Accordingly, the utility power 7 supplied to the terminals
L and N on the outdoor terminal base 31 is supplied from
the terminals S1 and S2 on the outdoor terminal base 31
to the terminals S1 and S2 on the indoor terminal base
30 of the indoor unit 2 via the power line 8 and the power
signal common line 9.

[0013] The indoor unit 2 includes an indoor rectifier 4,
an indoor control unit 5, an indoor communication circuit
unit 6, a receiving unit 18, an outdoor activation relay 22,
an outdoor power supply line 24, and a power receiving
system data unit 26.

[0014] The indoor rectifier 4 is connected to the termi-
nals S1 and S2 of the indoor terminal base 30. The indoor
rectifier 4 converts an AC voltage to a given DC voltage,
and supplies the same to the indoor control unit 5.
[0015] The indoor communication circuit unit 6 is con-
nected to the terminals S2 and S3 of the indoor terminal
base 30. The indoor communication circuit unit 6 carries
out communication with an outdoor communication cir-
cuit unit 14 (described later) of the outdoor unit 3 via the
signal line 16 and the power signal common line 9.
[0016] The powerreceiving system data unit 26 is con-
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nected to the indoor control unit 5. The power receiving
system data unit 26 is, for example, a storage device,
and is configured to be connected and disconnected by
a switching operation of a jumper cable or a switch.
The power receiving system data unit 26 stores informa-
tion used for discriminating between an indoor power re-
ceiving system and an outdoor power receiving system.
The power receiving system data unit 26 also stores in-
formation used for discriminating whether or not the out-
door unit 3 connected to the indoor unit 2 includes an
outdoor relay 11 (described later) and an inrush current
preventing relay 19 (described later) and allows reduction
of power consumption in a standby condition (hereinafter,
referred to as "standby condition power consumption re-
duction capability information").

Detailed description will be given below.

[0017] The receiving unit 18 is connected to the indoor
control unit 5. The receiving unit 18 receives signals from
a remote controller 17 and transmits the signals to the
indoor control unit 5.

[0018] The indoor control unit 5 operates the outdoor
activationrelay 22. Theindoor control unit 5 also operates
the indoor communication circuit unit 6 to perform trans-
mission and reception of a variety of operation signals
with respect to the outdoor unit 3.

[0019] The outdoor power supply line 24 is connected
at one end thereof to the terminal S1 on the indoor ter-
minal base 30 and at the other end thereof to the outdoor
activation relay 22.

[0020] The outdoor activation relay 22 is configured to
switch the connection from a connection between the
terminal S3 on the indoor terminal base 30 and the indoor
communication circuit unit 6 to a connection between the
terminal S3 on the indoor terminal base 30 and the out-
door power supply line 24, or vice versa.

In other words, the outdoor activation relay 22 opens and
closes the connection between the power line 8 and the
signal line 16. When the outdoor activation relay 22 is
operated, the utility power 7 is supplied between the sig-
nal line 16 and the power signal common line 9.

The outdoor activation relay 22 connects the terminal S3
on the indoor terminal base 30 and the indoor commu-
nication circuit unit 6 in a stationary state and, when the
operation is effected by the indoor control unit 5, opens
the connection between the terminal S3 on the indoor
terminal base 30 and the indoor communication circuit
unit 6, and connects the terminal S3 on the indoor termi-
nal base 30 to the outdoor power supply line 24.

[0021] Although not shown, the indoor unit 2 is provid-
ed with an indoor heat exchanger, an indoor fan, a sen-
sor, a display as mechanical systems.

[0022] The outdoor unit 3 includes an inrush current
preventing resistance 10, the outdoor relay 11, an out-
door rectifier 12, a communication circuit power supply
unit 13, the outdoor communication circuit unit 14, an
outdoor control unit 15, the inrush current preventing re-
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lay 19, an inrush current preventing relay coil 20, a power
supply cutoff relay 21, an inverter circuit 23, and a ca-
pacitor 25.

[0023] The outdoorrelay 11 is connected to atone end
thereof to the terminal L on the outdoor terminal base 31
and at the other end thereof to the outdoor rectifier 12.
In the stationary state, the outdoor relay 11 opens a con-
tact point (normally open) and, when the operation is ef-
fected by the outdoor control unit 15, closes the contact
point (hereinafter, also referred to as "short circuit").
[0024] The inrush current preventing resistance 10 is
provided in parallel with the outdoor relay 11. The inrush
current preventing resistance 10 is connected at one end
thereof to the terminal L of the outdoor terminal base 31
via the inrush current preventing relay 19 and at the other
end thereof to the outdoor rectifier 12.

The inrush current preventing resistance 10 is configured
to restrain an inrush current to the capacitor 25.

[0025] The inrush current preventing relay 19 is pro-
vided in parallel with the outdoor relay 11. The inrush
current preventingrelay 19is connected atone end there-
of to the terminal L of the outdoor terminal base 31 and
at the other end thereof to the inrush current preventing
resistance 10.

In a stationary state, the inrush current preventing relay
19 opens the contact point (normally open) and, when
the inrush current preventing relay coil 20 is energized,
closes the contact point to make a short circuit between
the inrush current preventing resistance 10 and the ter-
minal L of the outdoor terminal base 31.

In other words, the inrush current preventing relay coil
20 closes the inrush current preventing relay 19 when
the utility power 7 is supplied between the signal line 16
and the power signal common line 9.

[0026] The outdoor rectifier 12 is connected to the ter-
minal L on the outdoor terminal base 31 via the outdoor
relay 11 and the inrush current preventing resistance 10.
The outdoor rectifier 12 is also connected to the terminal
N on the outdoor terminal base 31.

The outdoor rectifier 12 converts an AC voltage supplied
from the utility power 7 to a given DC voltage, and sup-
plies the same to the outdoor control unit 15 and the
inverter circuit 23.

[0027] The capacitor 25 is provided between outputs
of the outdoor rectifier 12 for smoothing an output from
the outdoor rectifier 12 and supplying a DC voltage to
the inverter circuit 23.

[0028] The inverter circuit 23 converts the input DC
voltage to an AC voltage of a given frequency and a given
voltage. The inverter circuit 23 is provided with a motor
or the like connected thereto, and drives a compressor
or the like provided in the outdoor unit 3.

[0029] The outdoor control unit 15 operates the out-
door relay 11 and the power supply cutoff relay 21. The
outdoor control unit 15 also operates the outdoor com-
munication circuit unit 14 to perform transmission and
reception of a variety of operation signals with respect to
the indoor unit 2.
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The outdoor control unit 15 controls the inverter circuit 23.
[0030] The communication circuit power supply unit13
is connected at one end thereof to a point between the
outdoor relay 11 and the outdoor rectifier 12, thereby
being connected to the terminal L on the outdoor terminal
base 31 via the outdoor relay 11 and the inrush current
preventing relay 19, and at the other end thereof to the
terminal S2 on the outdoor terminal base 31.

The communication circuit power supply unit 13 converts
an AC voltage supplied from the utility power 7 to a given
DC voltage and supplies the same to the outdoor com-
munication circuit unit 14. The communication circuit
power supply unit 13 is made up of, for example, a half-
wave rectifier circuit.

[0031] The outdoor communication circuit unit 14 is
connected at one end thereof to the terminal S3 on the
outdoor terminal base 31 and at the other end thereof to
the communication circuit power supply unit 13. The out-
door communication circuit unit 14 carries out communi-
cations with the indoor communication circuit unit 6 of
the indoor unit 2 via the signal line 16 and the power
signal common line 9.

[0032] The inrush current preventing relay coil 20 is
connected at one end thereof to the terminal S2 on the
outdoor terminal base 31, and at the other end thereof
to the terminal S3 on the outdoor terminal base 31 via
the power supply cutoff relay 21.

The inrush current preventing relay coil 20 closes the
contact point of the inrush current preventing relay when
being energized.

[0033] The power supply cutoff relay 21 is connected
at one end thereof to the inrush current preventing relay
coil 20, and at the other end thereof to the terminal S3
on the outdoor terminal base 31.

In the stationary state, the power supply cutoff relay 21
closes the contact point (normally close) and, when op-
erated by the outdoor control unit 15, opens the contact
point so that energization of the inrush current preventing
relay coil 20 is cut off.

[0034] Although not shown, the outdoor unit 3 is pro-
vided with an outdoor heat exchange, an outdoor fan, a
sensor, an electromagnetic expansion valve, a refriger-
ant switching valve, and a compressor as mechanical
systems.

[0035] The power signal common line 9 corresponds
to a "common line" in the invention.

The outdoor relay 11 and the inrush current preventing
relay 19 each correspond to a "power supply relay" in the
invention.

The inrush current preventing relay coil 20 corresponds
to a "power supply relay coil" in the invention.

[0036] The configuration of the air conditioner in Em-
bodiment 1 has been described.

[0037] Subsequently, an operation of the air condition-
er in Embodiment 1 will be described.
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<Operation>

[0038] Firstofall, supply of power in the air conditioner
1 in the standby condition will be described.

[0039] Fig. 2 is an electric component system block
diagram of the air conditioner in the standby condition
according to Embodiment 1.

[0040] As shown in Fig. 2, the utility power 7 supplied
to the terminals L and N of the outdoor terminal base 31
is supplied from the terminals S1 and S2 on the outdoor
terminal base 31 to the terminals S1 and S2 on the indoor
terminal base 30 of the indoor unit 2 via the power line 8
and the power signal common line 9.

[0041] Then, the indoor rectifier 4 receives the utility
power 7 supplied to the terminals S1 and S2 of the indoor
terminal base 30 of the indoor unit 2.

[0042] The indoor rectifier 4 converts the input AC volt-
age to a given DC voltage. The indoor rectifier 4 supplies
the converted DC voltage to respective components of
the indoor control unit 5 and the indoor unit 2.

[0043] The indoor control unit 5 determines whether
the air conditioner 1 employs the indoor power receiving
system or the outdoor power receiving system on the
basis of data stored in the power receiving system data
unit 26 and, when it is determined to be the outdoor power
receiving system, enables the control of the outdoor ac-
tivation relay 22.

[0044] The indoor control unit 5 determines whether
or not the outdoor unit 3 connected to the indoor unit 2
is of the type which allows reduction of power consump-
tion in the standby condition on the basis of the standby
condition power consumption reduction capability infor-
mation stored in the power receiving system data unit 26.
In Embodiment 1, a case where the outdoor unit 3 is of
the type which allows reduction of the power consump-
tion in the standby condition will be described.

An operation when the outdoor unit 3 is not of the type
which allows reduction of the power consumption in the
standby condition will be described in conjunction with
Embodiment 2.

[0045] The outdoor activation relay 22 connects the
terminal S3 on the indoor terminal base 30 and the indoor
communication circuit unit 6 in the stationary state.
Accordingly, the indoor communication circuit unit 6 is
connected to the outdoor unit 3 via the signal line 16, and
is brought into a state of being capable of establishing
communications with the outdoor unit 3.

At the same time, the indoor control unit 5 is brought into
a state of waiting for the reception of an operation start
request signal transmitted from the remote controller 17
and received via the receiving unit 18.

[0046] The contact points of the outdoor relay 11 and
the inrush current preventing relay 19 of the outdoor unit
3 are opened in the stationary state.

At the same time, the outdoor activation relay 22 of the
indoor unit 2 opens the connection between the terminal
S3on the indoor terminal base 30 and the outdoor power
supply line 24.
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Therefore, no utility power 7 is supplied between the ter-
minals S2 and S3 on the outdoor terminal base 31, so
that the inrush current preventing relay coil 20 is in a non-
energized state.

Therefore, even when the utility power 7 is supplied to
the terminals L and N on the outdoor terminal base 31
of the outdoor unit 3, the inrush current preventing relay
19 and the outdoor relay 11 are each brought into an
opened state.

Therefore, in the standby condition, a power source sup-
ply to the respective components connected to down-
stream of the inrush current preventing relay 19 and the
outdoor relay 11 is cut off, so that reduction of the power
consumption of the outdoor unit 3 in the standby condition
is achieved.

[0047] Subsequently, the operation of the outdoor unit
of the air conditioner at the time of activation and during
operation will be described.

[0048] Fig. 3 is an electric component system block
diagram of the air conditioner according to Embodiment
1, showing a state where the outdoor unit of the air con-
ditioner is activated.

Fig. 4 is an electric component system block diagram of
the air conditioner according to Embodiment 1 during op-
eration.

Fig. 5 is a flowchart showing an operation of the indoor
unit according to Embodiment 1.

Fig. 6 is a flowchart showing an operation of the outdoor
unit according to Embodiment 1.

Referring now to Fig. 3 and Fig. 4, description will be
given on the basis of respective steps in Fig. 5 and Fig. 6.

[0049] First of all, an operation of the indoor unit 2 will
be described.

(Step 1)

[0050] The indoor control unit 5 receives an operation

start request from the remote controller 17 via the receiv-
ing unit 18.

(Step 2)

[0051] The indoor control unit 5 makes a reference to
the information in the power receiving system data unit
26 and, when data from the power receiving system data
unit 26 indicates the outdoor power receiving system,
operates the indoor communication circuit unit 6 to start
communications with the outdoor unit 3.

(Step 3)

[0052] The indoor control unit 5 determines whether
or not communications between the indoor communica-
tion circuit unit 6 and the outdoor communication circuit
unit 14 of the outdoor unit 3 are established.

[0053] Ifthe communications between the indoor com-
munication circuit unit 6 and the outdoor unit 3 are es-
tablished, the procedure goes to Step 9.
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(Step 4)

[0054] In contrast, if the communication between the
indoor communication circuit unit 6 and the outdoor unit
3 is not established in Step 3, the indoor control unit 5
operates (turns ON) the outdoor activation relay 22 to
open the connection between the terminal S3 of the in-
door terminal base 30 and the indoor communication cir-
cuit unit 6, and connects the terminal S3 of the indoor
terminal base 30 with the outdoor power supply line 24.
Accordingly, the utility power 7 is supplied between the
signal line 16 and the power signal common line 9.

(Step 5)

[0055] The indoor control unit 5 operates the outdoor
activation relay 22 for a predetermined time.

The predetermined time may be set to a time (n seconds)
required for charging the capacitor 25 of the outdoor unit
3. The predetermined time is not limited thereto.

(Step 6)

[0056] The indoor control unit 5 operates the outdoor
activation relay 22 for the predetermined time, then stops
(turns OFF) the operation thereof, connects the terminal
S3 on the indoor terminal base 30 and the indoor com-
munication circuit unit 6, and opens the connection be-
tween the terminal S3 on the indoor terminal base 30 and
the outdoor power supply line 24 (see Fig. 3).

(Step 7)

[0057] The indoor control unit 5 operates the indoor
communication circuit unit 6 to start the communications
with the outdoor unit 3.

[0058] Then, the indoor control unit 5 determines
whether or not the communications between the indoor
communication circuit unit 6 and the outdoor communi-
cation circuit unit 14 of the outdoor unit 3 are established
again.

(Step 8)

[0059] When the communications between the indoor
communication circuit unit 6 and the outdoor unit 3 are
established, the indoor communication circuit unit 6 starts
communications with the outdoor communication circuit
unit 14 of the outdoor unit 3.

(Step 9)

[0060] The indoor control unit 5 carries out communi-
cations with the outdoor unit 3 via the indoor communi-
cation circuit unit 6, and causes the air conditioner 1 to
perform a cooling operation or a heating operation.
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(Step 10)

[0061] In contrast, if the communications between the
indoor communication circuit unit 6 and the outdoor unit
3 cannot be established in Step 7, the indoor control unit
5 operates the indoor communication circuit unit 6 again
to start communications with the outdoor unit 3.

Then, the indoor control unit 5 determines whether or not
the communications between the indoor communication
circuit unit 6 and the outdoor unit 3 are established within
the predetermined time (n seconds) .

(Step 11)

[0062] Ifthe communications between the indoor com-
munication circuit unit 6 and the outdoor unit 3 cannot be
established within n seconds in Step 10, the indoor con-
trol unit 5 determines that the communications are ab-
normal.

[0063] Subsequently, an operation of the outdoor unit
3 will be described.

(Step 12)

[0064] When the outdoor activation relay 22 of the in-
door unit 2 is turned ON and the utility power 7 is supplied
between the signal line 16 and the power signal common
line 9 in Step 4, the utility power 7 is supplied between
the terminals S2 and S3 on the outdoor terminal base 31
of the outdoor unit 3.

(Step 13)

[0065] When the electric power from the utility power
7 is supplied between the terminals S2 and S3 of the
outdoor terminal base 31, the inrush current preventing
relay coil 20 is energized via the power supply cutoff relay
21, and makes the inrush current preventing relay 19
short-circuited (see Fig. 3).

When the inrush current preventing relay 19 is made
short-circuited, the utility power 7 supplied to the termi-
nals L and N of the outdoor terminal base 31 is supplied
to the outdoor rectifier 12 and the communication circuit
power supply unit 13 via the inrush current preventing
resistor 10.

[0066] The outdoor rectifier 12 converts an AC voltage,
supplied from the utility power 7 to a given DC voltage,
and supplies the same to the outdoor control unit 15, the
capacitor 25, and the inverter circuit 23.

[0067] The communication circuit power supply unit13
converts an AC voltage supplied from the utility power 7
to a given DC voltage and supplies the same to the out-
door communication circuit unit 14.

(Step 14)

[0068] When the DC power is supplied from the out-
door rectifier 12, the outdoor control unit 15 makes the
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outdoor relay 11 short-circuited.
(Step 15)

[0069] Subsequently, the outdoor control unit 15 op-
erates the power supply cutoff relay 21 to open the con-
tact point.

(Step 16)

[0070] When the power supply cutoff relay 21 is
opened, the inrush current preventing relay coil 20 is
broughtinto a non-energized state, and the inrush current
preventing relay 19 is opened (see Fig. 4).

Accordingly, a short circuit between the terminals S2 and
S3 on the outdoor terminal base 31 is prevented during
operation of the outdoor unit 3, so that communications
between the indoor communication circuit unit 6 and the
outdoor communication circuit unit 14 are enabled.

(Step 17)

[0071] Subsequently, the outdoor control unit 15 op-
erates the outdoor communication circuit unit 14 to start
communications with the indoor unit 2.

The outdoor communication circuit unit 14 starts com-
munications with the indoor communication circuit unit 6
via the power signal common line 9 and the signal line 16.

(Step 18)

[0072] The outdoor control unit 15 determines whether
or not communications between the outdoor communi-
cation, circuit unit 14 and the indoor communication cir-
cuit unit 6 of the indoor unit 2 are established.

(Step 19)

[0073] When the communications between the out-
door communication circuit unit 14 and the indoor unit 2
are established, the communications with the indoor unit
2 are started.

(Step 20)

[0074] The outdoor control unit 15 carries out commu-
nications with the indoor unit 2 via the outdoor commu-
nication circuit unit 14, and causes the air conditioner 1
to perform the cooling operation or the heating operation.

(Step 21)

[0075] In contrast, if the communications between the
outdoor communication circuit unit 14 and the indoor unit
2 cannot be established in Step 18, the outdoor control
unit 15 operates the outdoor communication circuit unit
14 again to start communications with the indoor unit 2.
Then, the outdoor control unit 15 determines whether or
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not the communications between the outdoor communi-
cation circuit unit 14 and the indoor unit 2 are established
within the predetermined time (n seconds).

(Step 22)

[0076] If the communications between the outdoor
communication circuit unit 14 and the indoor unit 2 are
not established within n seconds in Step 21, the outdoor
control unit 15 determines that the communications are
abnormal.

[0077] Subsequently, an operation to bring the air con-
ditioner 1 to the standby condition will be described.
[0078] The indoor control unit 5 receives an operation
standby signal from the remote controller 17 via the re-
ceiving unit 18.

The indoor control unit 5 transmits the operation standby
signal to the outdoor unit 3 via the indoor communication
circuit unit 6.

The indoor communication circuit unit 6 transmits the op-
eration standby signal to the outdoor communication cir-
cuit unit 14 via the signal line 16 and the power signal
common line 9.

The outdoor control unit 15 receives the operation stand-
by signal via the outdoor communication circuit unit 14.
The outdoor control unit 15 operates the outdoor relay
11 to open the contact point upon receipt of the operation
standby signal.

[0079] Accordingly, a supply of the utility power 7 to
the outdoor rectifier 12 and the communication circuit
power supply unit 13 via the terminals L and N on the
outdoor terminal base 31 is stopped, and a supply of the
DC power to the respective components of the outdoor
unit 3 is also stopped.

With the operation as described above, transition to the
standby condition described above (Fig. 2) is achieved
again.

<Advantages>

[0080] As described above, according to Embodiment
1., the inrush current preventing relay 19 and the outdoor
relay 11 are brought into an opened state to cut off the
power supply from the utility power 7 to the outdoor unit
3 in the standby condition. Therefore, the standby con-
dition power consumption consumed by the outdoor unit
3 in the standby condition is reduced.

[0081] In order to activate the outdoor unit 3, the utility
power 7 is supplied between the signal line 16 and the
power signal common line 9, and the operation of the
inrush current preventing relay 19 is effected thereby, so
that the power supply to the outdoor unit 3 is achieved.
Therefore, the control is achieved as-is without increas-
ing the number of cores of the connecting cable between
the indoor unit 2 and the outdoor unit 3 from three.
[0082] During operation after having activated the out-
door unit 3, the utility power 7 supplied between the signal
line 16 and the power signal common line 9 is stopped.
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The power supply cutoff relay 21 is provided in the out-
door unit 3 to prevent a short circuit between the terminals
S2 and S3 on the outdoor terminal base 31. Therefore,
during operation of the air conditioner 1, communications
via the signal line 16 are enabled between the indoor unit
2 and the outdoor unit 3.

[0083] In Embodiment 1, the case where the utility
power 7 is connected to the outdoor terminal base 31 of
the outdoor unit 3 has been described. The invention is
not limited thereto, and the utility power 7 may be con-
nected to the indoor terminal base 30 of the indoor unit 2.
For example, the terminals L and N are provided on the
indoor terminal base 30 of the indoor unit 2, and the utility
power 7 is connected thereto. Then, the terminal L on
the indoor terminal base 30 is connected to the terminal
S1 on the indoor terminal base 30. The terminal N on the
indoor terminal base 30 is connected to the terminal S2
on the indoor terminal base 30.

Accordingly, the utility power 7 supplied to the terminals
L and N on the indoor terminal base 30 is supplied from
the terminals S1 and S2 on the indoor terminal base 30
to the terminals S1 and S2 on the outdoor terminal base
31 of the outdoor unit 3 via the power line 8 and the power
signal common line 9.

In this configuration as well, the same advantages are
achieved with the same operation.

Embodiment 2

[0084] InEmbodiment2, apatterninwhich the outdoor
unit 3 is not of the type which allows reduction of the
power consumption in the standby condition will be de-
scribed.

<Configuration>

[0085] Fig. 7 is an electric component system block
diagram of an air conditioner according to Embodiment 2.
Subsequently, a configuration of the outdoor unit 3 in
Embodiment 2 will be described with a particular empha-
sis on different points from Embodiment 1.

The indoor unit 2 in Embodiment 2 has the similar con-
figuration as Embodiment 1, and the same numbers ref-
erence the same parts.

[0086] As shown in Fig. 7, the outdoor unit 3 in Em-
bodiment2 does notinclude the inrush current preventing
relay 19, the inrush current preventing relay coil 20, and
the power supply cutoff relay 21 which have been de-
scribed in conjunction with Embodiment 1 (Fig. 1). Other
parts of the configuration are the same as those in
Embodiment1, and the same numbers reference the
same parts.

[0087] The outdoor unit 3 in Embodiment 2 is not of
the type which allows reduction of the power consump-
tion in the standby condition. For example, it is the out-
door unit 3 having an electric component system in the
related art.

The configuration of the outdoor unit 3 is not limited there-
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to, and may be varied as long as it is connected to the
indoor unit 2 by the three core cable including the power
line 8, the power signal common line 9, and the signal
line 16.

[0088] The outdoor relay 11 is connected at one end
thereof to the terminal L on the outdoor terminal base 31
and at the other end thereof to the outdoor rectifier 12 in
the same manner as Embodiment 1.

The inrush current preventing resistance 10 is provided
in parallel with the outdoor relay 11. The inrush current
preventing resistance 10 is connected at one end thereof
to the terminal L on the outdoor terminal base 31 and at
the other end thereof to the outdoor rectifier 12.

[0089] The powerreceiving system data unit 26 in Em-
bodiment 2 stores information indicating that the outdoor
unit 3 connected to the indoor unit 2 is not of the type
which allows reduction of the power consumption in the
standby condition as standby condition power consump-
tion reduction capability information.

<Operation>

[0090] In this configuration, the utility power 7 supplied
to the terminals L and N on the outdoor terminal base 31
is supplied to the outdoor rectifier 12 and the communi-
cation circuit power supply unit 13 via the inrush current
preventing resistance 10 in the standby condition of the
air conditioner 1.

[0091] The electric power from the utility power 7 sup-
plied to the terminals L and N of the outdoor terminal
base 31 is supplied from the terminals S1 and S2 of the
outdoor terminal base 31 to the terminals S1 and S2 of
the indoor terminal base 30 of the indoor unit 2 via the
power line 8 and the power signal common line 9.
Then, to the indoor rectifier 4 the electric power of the
utility power 7 supplied to the terminals S1 and S2 of the
indoor terminal base 30 of the indoor unit 2 is input.
The indoor rectifier 4 converts the input AC voltage to a
given DC voltage. The indoor rectifier 4 supplies the con-
verted DC voltage to respective components of the indoor
control unit 5 and the indoor unit 2.

[0092] The indoor control unit 5 determines whether
or not the outdoor unit 3 connected to the indoor unit 2
is of the type which, allows reduction of the power con-
sumption in the standby condition on the basis of the
standby condition power consumption capability informa-
tion stored in the power receiving system data unit 26.
In Embodiment 2, since the outdoor unit 3 is not of the
type which allows reduction of the power consumption in
the standby condition, the indoor control unit 5 does not
effect the operation of the outdoor activation relay 22.
[0093] Upon receipt of the operation start request or
the operation standby signal from the remote controller
17 via the receiving unit 18, the indoor control unit 5 ef-
fects the operation of the indoor communication circuit
unit 6 to start communications with the outdoor unit 3,
and transmits the signal to the outdoor unit 3.

[0094] Subsequently, an operation of the outdoor unit
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3 at the time of activation in Embodiment 2 will be de-
scribed.

[0095] Fig. 8isa flowchart showing an operation of the
outdoor unit according to Embodiment 2.
Subsequently, respective steps shown in Fig. 8 will be
described.

(Step 23)

[0096] The utility power 7 being supplied to the termi-
nals L and N on the outdoor terminal base 31 is supplied
to the outdoor rectifier 12 via the communication circuit
power supply unit 13 and the inrush current preventing
resistance 10.

Then, the outdoor rectifier 12 converts an AC voltage
supplied from the utility power 7 to a given DC voltage,
and supplies the same to the outdoor control unit 15, the
capacitor 25, and the inverter circuit, 23.

The communication circuit power supply unit 13 converts
an AC voltage supplied from the utility power 7 to a given
DC voltage and supplies the same to the outdoor com-
munication circuit unit 14.

(Step 24)

[0097] The outdoor control unit 15 effects the operation
of the outdoor communication circuit unit 14 to start com-
munications with the indoor unit 2.

The outdoor communication circuit unit 14 starts com-
munications with the indoor communication circuit unit 6
via the power signal common line 9 and the signal line 16.

(Step 25)

[0098] The outdoor control unit 15 determines whether
or not communications between the outdoor communi-
cation circuit unit 14 and the indoor communication circuit
unit 6 of the indoor unit 2 are established.

(Step 26)

[0099] When the communications between the out-
door communication circuit unit 14 and the indoor unit 2
are established, the communications with the indoor unit
2 are started.

The outdoor control unit 15 determines a request signal
from the indoor unit 2. When the request signal from the
indoor unit 2 is an operation standby signal, the outdoor
control unit 15 is brought into a state of waiting an oper-
ation start request signal.

(Step 28)
[0100] When the request signal from the indoor unit 2

is the operation standby signal, the outdoor control unit
15 turns the outdoor relay ON (short circuit).
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(Step 30)

[0101] The outdoor control unit 15 carries out commu-
nications with the indoor unit 2 via the outdoor commu-
nication circuit unit 14, and causes the air conditioner 1
to perform the cooling operation or the heating operation.

(Step 31)

[0102] In contrast, if the communications between the
outdoor communication circuit unit 14 and the indoor unit
2 cannot be established in Step 25, the outdoor control
unit 15 effects the operation of the outdoor communica-
tion circuit unit 14 again to start communications with the
indoor unit 2.

Then, the outdoor control unit 15 determines whether or
not the communications between the outdoor communi-
cation circuit unit 14 and the indoor unit 2 are established
within the predetermined time (n seconds).

(Step 32)

[0103] If the communications between the outdoor
communication circuit unit 14 and the indoor unit 2 are
not established within n seconds in Step 31, the outdoor
control unit 15 determines that the communications are
abnormal.

<Advantages>

[0104] As described the above, in the present embod-
iment, even when the outdoor unit 3 is not of the type
which allows reduction of the power consumption in the
standby condition, the indoor unit 2 and the outdoor unit
3 are connected by the three core cable including the
power line 8, the power signal common line 9, and the
signal line 16. Therefore, the control is achieved without
increasing the number of the connecting cable between
the indoor unit 2 and the outdoor unit 3 from three cores.
[0105] Inaddition, even when the outdoor unit 3 always
requires the supply of the electric power of the utility pow-
er 7, the indoor unit 2 which allows the reduction of the
standby condition power consumption can be connected
thereto.

[0106] Since the indoor unit 2 and the outdoor unit 3
are connected by the three core cable including the power
line 8, the power signal common line 9, and the signal
line 16, the outdoor unit 3 of the model in the related art
can be connected to the indoor unit 2 without developing
the substrate and software.

[0107] The connection of the indoor unit 2 and the out-
door unit 3 is also possible even when the levels of de-
velopment of the standby condition power consumption
reduction capability thereof are different.

Embodiment 3

[0108] In Embodiment 3, a pattern in which the utility
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power 7 is connected to the indoor unit 2 will be described.
<Configuration>

[0109] Fig. 9 is an electric component system block
diagram of an air conditioner according to Embodiment 3.
Subsequently, a configuration of the air conditioner 1 in
Embodiment 3 will be described with a particular empha-
sis on different points from Embodiments 1 and 2.
[0110] As shown in Fig. 9, the indoor unit 2 according
to Embodiment 3 includes a 52C relay 27 in addition to
the configuration in Embodiment 1. (Fig. 1) .

The indoor terminal base 30 in Embodiment 3 includes
terminals N, L in addition to the configuration in Embod-
iment 1 (Fig. 1).

[0111] The52Crelay 27 is connected atone end there-
of to the terminal S1 on the indoor terminal base 30 and
at the other end to the indoor rectifier 4. The 52C relay
27 opens a contact point in the stationary state (normally
open), and closes the contact point when the operation
is effected by the indoor control unit 5.

[0112] The utility power 7 is connected to the terminals
Land N ontheindoorterminal base 30 of theindoor unit 2.
The terminal L on the indoor terminal base 30 is connect-
ed to a point between the 52C relay 27 and the indoor
rectifier 4.

The terminal N on the indoor terminal base 30 is con-
nected to a point between the terminal S2 on the indoor
terminal base 30 and the indoor rectifier 4.

Accordingly, the utility power 7 supplied to the terminals
L and N on the indoor terminal base 30 is input to the
indoor rectifier 4. The indoor rectifier 4 converts the input
AC voltage to a given DC voltage. The indoor rectifier 4
supplies the converted DC voltage to respective compo-
nents of the indoor control unit 5 and the indoor unit 2.
[0113] The powerreceiving system data unit 26 in Em-
bodiment 3 stores information indicating that the outdoor
unit 3 connected to the indoor unit 2 is not of the type
which allows reduction of the power consumption in the
standby condition as the standby condition power con-
sumption reduction capability information.

The power receiving system data unit 26 also stores in-
formation indicating that the indoor unit 2 employs the
indoor power receiving system.

[0114] Other parts of the configuration of the indoor
unit 2 are the same as those in Embodiment 1, and the
same numbers reference the same parts.

The 52C relay 27 corresponds to an "indoor power dis-
tribution relay" in the invention.

[0115] The outdoor unit 3 in Embodiment 3 has a con-
figuration in which the terminals L and N on the outdoor
terminal base 31 are not provided and the utility power
7 is not connected thereto in contrast to the configuration
of Embodiment 2 (Fig. 7).

As shown in Fig. 9, the terminal S1 on the outdoor ter-
minal base 31 and the outdoor relay 11 are connected
directly without the intermediary of the terminal L. The
terminal S2 on the outdoor terminal base 31 and the out-
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door rectifier 12 are connected directly without the inter-
mediary of the terminal N.

[0116] Other parts of the configuration of the indoor
unit 3 are the same as those in Embodiment 2, and the
same numbers reference the same parts.

[0117] Although the configuration in which the termi-
nals L and N are not provided on the outdoor terminal
base 31 is shown in Fig. 9, the invention is not limited
thereto, and a configuration similar to the outdoor unit 3
in Embodiment 2 (Fig. 7) in which the utility power 7 is
not connected to the outdoor unit 3 is also applicable.
[0118] The configuration of the outdoor unit 3 is not
limited thereto, and may be varied as long as it is con-
nected to the indoor unit 2 by the three core cable includ-
ing the power line 8, the power signal common line 9,
and the signal line 16, and the utility power 7 is not con-
nected thereto.

<Operation>

[0119] Subsequently, supply of power when the air
conditioner 1 is in the standby condition will be described.
[0120] AsshowninFig. 9, the utility power 7 is supplied
to the terminals L and N on the indoor terminal base 30
of the indoor unit 2. Then, the utility power 7 is input to
the indoor rectifier 4.

The indoor rectifier 4 converts the input AC voltage to a
given DC voltage. The indoor rectifier 4 supplies the con-
verted DC voltage to respective components of the indoor
control unit 5 and the indoor unit 2.

[0121] The indoor control unit 5 determines whether
the air conditioner 1 employs the indoor power receiving
system or the outdoor power receiving system on the
basis of data stored in the power receiving system data
unit 26 and, when it is determined to be the indoor power
receiving system, enables the control of the 52C relay 27.
[0122] The indoor control unit 5 determines whether
or not the outdoor unit 3 connected to the indoor unit 2
is of the type which allows reduction of the power con-
sumption in the standby condition on the basis of the
standby condition power consumption reduction capabil-
ity information stored in the power receiving system data
unit 26.

In Embodiment 3, since the outdoor unit 3 is not of the
type which allows reduction of the power consumption in
the standby condition, the indoor control unit 5 does not
operate the outdoor activation relay 22.

[0123] The outdoor activation relay 22 connects the
terminal S3 on the indoor terminal base 30 and the indoor
communication circuit unit 6 in the stationary state.
Accordingly, the indoor communication circuit unit 6 is
connected to the outdoor unit 3 via the signal line 16, and
is brought into a state of being capable of establishing
communications with the outdoor unit 3.

At the same time, the indoor control unit 5 is brought into
a state of waiting for the reception of an operation start
request signal transmitted from the remote controller 17
and received via the receiving unit 18.
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[0124] In contrast, the 52C relay 27 opens the contact
point in the stationary state.

Therefore, no utility power 7 is supplied between the ter-
minals S1 and S2 on the indoor terminal base 30, so that
the utility power 7 is not supplied to the outdoor unit 3.
Therefore, in the standby condition, the power source
supply to the respective components of the outdoor unit
3 is cut off, so that reduction of the power consumption
of the outdoor unit 3 in the standby condition is achieved.
[0125] Subsequently, an operation of the indoor unit 2
at the time of activation in Embodiment 3 will be de-
scribed.

[0126] Fig. 10 is a flowchart showing an operation of
the indoor unit according to Embodiment 3.
Subsequently, respective steps shown in Fig. 10 will be
described.

(Step 33)

[0127] The indoor control unit 5 receives an operation
start request from the remote controller 17 via the receiv-
ing unit 18.

(Step 34)

[0128] The indoor control unit 5 effects the operation
(ON) of the 52C relay 27, and connects the terminal L on
the indoor terminal base 30 and the terminal S1 on the
indoor terminal base 30.

Accordingly, the utility power 7 is supplied between the
power line 8 and the power signal common line 9.

(Step 35)

[0129] The indoor control unit 5 effects the operation
of the indoor communication circuit unit 6 to start the com-
munications with the outdoor unit 3.

(Step 36)

[0130] The indoor control unit 5 determines whether
or not the communication between the indoor communi-
cation circuit unit 6 and the outdoor communication circuit
unit 14 of the outdoor unit 3 is established.

(Step 37)

[0131] When the communication between the indoor
communication circuit unit 6 and the outdoor unit 3 is
established, the indoor communication circuit unit 6 starts
communications with the outdoor communication circuit
unit 14 of the outdoor unit 3.

(Step 38)
[0132] The indoor control unit 5 carries out communi-

cations with the outdoor unit 3 via the indoor communi-
cation circuit unit 6, and causes the air conditioner 1 to
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perform the cooling operation or the heating operation.
(Step 39)

[0133] In contrast, if the communications between the
indoor communication circuit unit 6 and the outdoor unit
3 cannot be established in Step 36, the indoor control
unit 5 effects the operation of the indoor communication
circuit unit 6 again to start communications with the out-
door unit 3.

Then, the indoor control unit 5 determines whether or not
the communications between the indoor communication
circuit unit 6 and the outdoor unit 3 are established within
the predetermined time (n seconds).

(Step 40)

[0134] Ifthe communications between the indoor com-
munication circuit unit 6 and the outdoor unit 3 cannot be
established within n seconds in Step 39, the indoor con-
trol unit 5 determines that the communication is abnor-
mal.

[0135] Subsequently, an operation of the outdoor unit
3 at the time of activation will be described.

[0136] When the electric power from the utility power
7 is supplied between the power line 8 and the power
signal common line 9 in Step 34 described above, the
electric power from the utility power 7 is supplied to the
terminals S1 and S2 on the outdoor terminal base 31 of
the outdoor unit 3.

When the electric power from the utility power 7 is sup-
plied to the terminals S1 and S2 on the outdoor terminal
base 31, the power is supplied to the outdoor rectifier 12
and the communication circuit power supply unit 13 via
the inrush current preventing resistor 10.

The outdoor rectifier 12 converts an AC voltage supplied
from the utility power 7 to a given DC voltage, and sup-
plies the same to the outdoor control unit 15, the capacitor
25, and the inverter circuit 23.

The communication circuit power supply unit 13 converts
an AC voltage supplied from the utility power 7 to a given
DC voltage and supplies the same to the outdoor com-
munication circuit unit 14.

[0137] Operations from then onward are the same as
those in Step 24 to Step 32 in Embodiment 2.

<Advantages>

[0138] As described above, in Embodiment 3, even
when the outdoor unit 3 is not of the type which allows
reduction of the power consumption in the standby con-
dition, the 52C relay is brought into an opened state to
cut off the power supply from the utility power 7 to the
outdoor unit 3 in the standby condition. Therefore, the
standby condition power consumption consumed by the
outdoor unit 3 in the standby condition is reduced.

Even in the indoor power receiving system in which the
utility power 7 is connected to the indoor unit 2, the indoor
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unit 2 and the outdoor unit 3 are connected by the three
core cable including the power line 8, the power signal
common line 9, and the signal line 16. Therefore, the
control is achieved as-is without increasing the number
of cores of the connecting cable between the indoor unit
2 and the outdoor unit 3 from three.

Forexample, in the outdoor unit 3 of a modelin the related
art, the outdoor unit 3 of the model in the related art can
be connected to the indoor unlit 2 without developing the
substrate and the software.

The connection of the indoor unit 2 and the outdoor unit
3 is also possible even when the levels of development
of the standby condition power consumption reduction
capability thereof are different.

The indoor control substrate and the control may be com-
monly used irrespective of the power receiving mode of
the utility power 7 and the connection to the outdoor unit
of the prior year model.

[0139] In Embodiment 3, the case of the outdoor unit
3 having no inrush current preventing relay 19 provided
therein and not allowing the reduction of the power con-
sumption in the standby condition has been described.
The invention is not limited thereto, and the outdoor unit
3 which allows the reduction of the power consumption
in the standby condition described in Embodiment 1 may
be connected as the outdoor unit 3.

In this case, in addition to the operations described
above, the indoor control unit 5 makes a reference to
data in the power receiving system data unit 26, and ef-
fects the operation of the outdoor activation relay 22 when
the outdoor unit 3 is of the type which allows the reduction
of the power consumption in the standby condition and
the utility power 7 is supplied to the indoor unit 2.

With such the configuration and the operation, the same
advantages are achieved.

Embodiment 4

[0140] In Embodiment4, the mode of the air condition-
er 1 in a multiple connection having a plurality of the in-
door units will be described.

[0141] Fig. 11 is an electric component system block
diagram of an air conditioner in the standby condition
according to Embodiment 4.

As shown in Fig. 11, in Embodiment 4, a plurality of the
indoor units are provided.

In Embodiment 4, a case where two indoor units, that is,
an indoor unit A 28 and an indoor unit B 29 are provided
will be described.

The configurations of the indoor unit A 28 and the indoor
unit B 29 are the same as the indoor unit 2 in Embodiment
1 (Fig. 1), and the same numbers reference the same
parts.

The number of the indoor units is not limited thereto, and
three or more of those may be provided.

[0142] The indoor unit A 28 and the indoor unit B 29
each are connected to the outdoor unit 3 respectively by
the three core cable including the power line 8, the power
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signal common line 9, and the signal line 16.

The outdoor terminal base 31 of the outdoor unit 3 is
provided with two sets of the terminals S1, S2 and S3
corresponding to the indoor unit A 28 and the indoor unit
B 29.

The terminal S1 on the outdoor terminal base 31 is con-
nected to the respective terminals S1 on the outdoor ter-
minal base 31.

The terminal S2 on the outdoor terminal base 31 is con-
nected to the respective terminals S2 on the outdoor ter-
minal base 31.

The terminal S3 on the outdoor terminal base 31 is con-
nected to the respective terminals S3 on the outdoor ter-
minal base 31.

[0143] The outdoor unit 3 in Embodiment 4 includes
the outdoor communication circuit units 14 according to
the number of the indoor units to be connected in addition
to the configuration in Embodiment 1 (Fig. 1).

The outdoor communication circuit units 14 each are con-
nected at one end thereof to the communication circuit
power supply unit 13, and at the other end thereof to the
terminal S3 to which the signal line 16 of the indoor unit
corresponding thereto is connected.

[0144] The outdoor unit 3 is provided with the power
supply cutoff relays 21 according to the number of the
indoor units to be connected.

The power supply cutoff relays 21 each are connected
at one end to the inrush current preventing relay coil 20
and at the other end to the terminal S3 to which the signal
line 16 of the indoor unit corresponding to the outdoor
communication circuit unit 14 is connected.

[0145] Other parts of the configuration of the outdoor
unit 3 are the same as those in Embodiment 1, and the
same number reference the same parts.

<Operation>

[0146] First of all, the supply of power in the air condi-
tioner 1 in the standby condition will be described.
[0147] The utility power 7 supplied to the terminals L
and N on the outdoor terminal base 31 is supplied from
the terminals S1 and S2 on the outdoor terminal base 31
to the terminals S1 and S2 on the indoor terminal bases
30 of the indoor unit A 28 and the indoor unit B 29 via
the power line 8 and the power signal common line 9.
Then, the indoor rectifiers 4 each receive an input of the
power of the utility power 7 supplied to the terminals S1
and S2 on the indoor terminal bases 30.

The indoor rectifier 4 converts the input AC voltage to a
given DC voltage. The indoor rectifier 4 supplies the con-
verted DC voltage to respective components of the indoor
control unit 5 and the indoor unit 2.

[0148] The indoor control unit 5 determines whether
the air conditioner 1 employs the indoor power receiving
system or the outdoor power receiving system on the
basis of data stored in the power receiving system data
unit 26 and, when it is determined to be the outdoor power
receiving system, enables the control of the outdoor ac-
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tivation relay 22.

The indoor control unit 5 determines whether or not the
outdoor unit 3 connected to the indoor unit 2 is of the type
which allows reduction of the power consumption in the
standby condition on the basis of the standby condition
power consumption reduction capability information
stored in the power receiving system data unit 26.
[0149] The outdoor activation relay 22 connects the
terminal S3 on the indoor terminal base 30 and the indoor
communication circuit unit 6 in the stationary state.
Accordingly, the each indoor communication circuit unit
6 is connected to the outdoor unit 3 via the signal line 16,
and is broughtinto a state of being capable of establishing
communications with the outdoor unit 3.

At the same time, the indoor control unit 5 is brought into
a state of waiting for the reception of an operation start
request signal transmitted from the remote controller 17
and received via the receiving unit 18.

[0150] The contact points of the outdoor relay 11 and
the inrush current preventing relay 19 of the outdoor unit
3 are opened in the stationary state.

At the same time, each of the respective outdoor activa-
tion relays 22 of the indoor unit A 28 and the indoor unit
B 29 opens the connection between the terminal S3 on
the indoor terminal base 30 and the outdoor power supply
line 24.

Therefore, no utility power 7 is supplied between the ter-
minals S2 and S3 on the outdoor terminal base 31, so
that the inrush current preventing relay coil 20 is in the
non-energized state.

Therefore, even when the utility power 7 is supplied to
the terminals L and N on the outdoor terminal base 31
of the outdoor unit 3, the inrush current preventing relay
19 and the outdoor relay 11 are each brought into an
opened state.

Therefore, in the standby condition, the power source
supply to the respective components connected to down-
stream of the inrush current preventing relay 19 and the
outdoorrelay 11 is cut off, so that reduction of the standby
condition power consumption of the outdoor unit 3 in the
standby condition is achieved.

[0151] Subsequently, the operation of the outdoor unit
of the air conditioner at the time of activation and during
operation will be described.

[0152] Fig. 12 is an electric component system block
diagram of the air conditioner according to Embodiment
4 in which one of the indoor units is activated.

Fig. 13 is an electric component system block diagram
of the air conditioner according to Embodiment 4 in which
one of the indoor units is in operation.

The operation to activate the outdoor unit 3 when an op-
eration start request is transmitted from the remote con-
troller 17 only to the indoor unit A 28 will be described.
[0153] When the operation start request is transmitted
from the remote controller 17 to the indoor unit A 28, the
indoor control unit 5 of the indoor unit A 28 receives the
operation start request via the receiving unit 18.
Operations from then onward of the indoor unit A 28 are
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the same as those in Step 1 to Step 11 in Embodiment 1.
[0154] Subsequently, an operation of the outdoor unit
3 will be described.

[0155] Fig. 14 is a flowchart showing an operation of
the outdoor unit according to Embodiment 4.

Referring now to Fig. 12 and Fig. 13, description will be
given on the basis of respective steps in Fig. 14.

(Step 41)

[0156] When the outdoor activation relay 22 of the in-
door unit A 28 is turned ON and the utility power 7 is
supplied between the signal line 16 and the power signal
common line 9, the utility power 7 is supplied between
the terminals S2 and S3 on the outdoor terminal base 31
of the outdoor unit 3.

(Step 42)

[0157] When the utility power 7 is supplied between
the terminals S2 and S3 on the outdoor terminal base
31, theinrush current preventing relay coil 20 is energized
via the power supply cutoff relays 21, and makes the
inrush current preventing relay 19 short-circuited (see
Fig. 12).

When the inrush current preventing relay 19 is made
short-circuited, the utility power 7 supplied to the termi-
nals L and N on the outdoor terminal base 31 is supplied
to the outdoor rectifier 12 and the communication circuit
power supply unit 13 via the inrush current preventing
resistance 10.

The outdoor rectifier 12 converts an AC voltage supplied
from the utility power 7 to a given DC voltage, and sup-
plies the same to the outdoor control unit 15, the capacitor
25, and the inverter circuit 23.

The communication circuit power supply unit 13 converts
an AC voltage supplied from the utility power 7 to a given
DC voltage and supplies the same to the outdoor com-
munication circuit units 14.

(Step 43)

[0158] When the DC power is supplied from the out-
door rectifier 12, the outdoor control unit 15 makes the
outdoor relay 11 short-circuited.

(Step 44)

[0159] Subsequently, the outdoor control unit 15 ef-
fects the operations of all the power supply cutoff relays
21 to open the contact points.

(Step 45)

[0160] When the power supply cutoff relays 21 are
opened, the inrush current preventing relay coil 20 is
broughtinto a non-energized state, and the inrush current
preventing relay 19 is opened (see Fig. 13).
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Accordingly, the short circuit between the terminals S2
and S3 on the outdoor terminal base 31 is prevented
during operation of the outdoor unit 3, so that communi-
cations between the indoor communication circuit unit 6
and the outdoor communication circuit unit 14 are ena-
bled.

(Step 46)

[0161] Subsequently, the outdoor control unit 15 ef-
fects the operations of all the outdoor communication cir-
cuit units 14 to start communications with the indoor unit
A 28 or the indoor unit B 29.

The outdoor communication circuit units 14 each start
communications with the indoor communication circuit
unit 6 of the corresponding indoor unit via the power sig-
nal common line 9 and the signal line 16.

(Step 47)

[0162] The outdoor control unit 15 determines whether
or not communications between the respective outdoor
communication circuit units 14 and the indoor communi-
cation circuit unit 6 of the corresponding indoor unit are
established.

[0163] Theoutdoor control unit 15 repeats Step 47 until
the communications with the indoor communication cir-
cuit unit 6 of either one of the indoor unit A 28 or the
indoor unit B 29 are established.

(Step 48)

[0164] Since the indoor communication circuit unit 6
oftheindoor unit A28 isin operation here, itis determined
that communications between the outdoor communica-
tion circuit unit 14 and the indoor communication circuit
unit 6 of the indoor unit A 28 are established.

In this case, the outdoor unit 3 starts communication with
the indoor unit A 28.

(Step 49)

[0165] The outdoor control unit 15 carries out commu-
nications with the indoor unit A 28 via the outdoor com-
munication circuit unit 14, and causes the air conditioner
1 to perform the cooling operation or the heating opera-
tion.

[0166] Subsequently, an operationina case where the
operation start request is transmitted from the remote
controller 17 to the indoor unit B 29 when the indoor unit
A 28 and the outdoor unit 3 are in operation will be de-
scribed.

[0167] When the operation start request is transmitted
from the remote controller 17 to the indoor unit B 29, the
indoor control unit 5 of the indoor unit B 29 receives the
operation start request via the receiving unit 18.
Fromthen onward, establishment of the communications
between the indoor communication circuit unit 6 of the
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indoor unit B 29 and the outdoor unit 3 with the same
operations as in Step 1 to Step 3 in Embodiment 1 is
achieved.

[0168] Here the outdoor unit 3 is already in operation
by the operations described above, and the outdoor com-
munication circuit unit 14 to be connected to the indoor
unit B 29 is repeating the establishment of communica-
tions, so that the establishment of communications be-
tween the indoor unit B 29 and the outdoor unit 3 is
achieved.

Therefore, the outdoor control unit 15 of the indoor unit
B 29 carries out the communications with the outdoor
unit 3 via the indoor communication circuit unit 6 by the
operations in Step 3 and Step 9 in Embodiment 1, and
causes the air conditioner 1 to perform the cooling oper-
ation or the heating operation.

[0169] Subsequently, an operation to bring the air con-
ditioner 1 to the standby condition will be described.
[0170] In the same manner as in Embodiment 1, the
indoor control units 5 each receive an operation standby
signal from the remote controller 17 via the correspond-
ing receiving unit 18.

The outdoor control unit 15 of the outdoor unit 3 receives
the operation standby signal via the respective outdoor
communication circuit units 14.

The outdoor control unit 15 effects the operation of the
outdoor relay 11 to open the contact point upon receipt
of the operation standby signal from all the indoor units.
[0171] Accordingly, the power supply from the utility
power 7 to the outdoor rectifier 12 and the communication
circuit power supply unit 13 via the terminals L and N on
the outdoor terminal base 31 is stopped, and the supply
of the DC power to the respective components of the
outdoor unit 3 is also stopped.

With the operation as described above, transition to the
standby condition described above (Fig. 11) is achieved
again.

<Advantages>

[0172] As described thus far, in Embodiment 4, even
when there are a plurality of the indoor units, connection
between the respective indoor units and the outdoor unit
3is achieved as-is withoutincreasing the number of cores
of the connecting cable between the respective indoor
units and the outdoor unit 3 from three, and the reduction
of the standby made power consumption in the standby
condition is achieved.

Citation List

[0173] 1:air conditioner, 2:indoor unit, 3: outdoor unit,
4: indoor rectifier, 5: indoor control unit, 6: indoor com-
munication circuit unit, 7: utility power, 8: power line, 9:
power signal common line, 10: inrush current preventing
resistance, 11: outdoor relay, 12: outdoor rectifier, 13:
communication circuit power supply unit, 14: outdoor
communication circuit unit, 15: outdoor control unit, 16:
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signal line, 17: remote controller, 18: receiving unit, 19:
inrush current preventing relay, 20: inrush current pre-
venting relay coil, 21: power supply cutoff relay, 22: out-
door activationrelay, 23: inverter circuit, 24: outdoor pow-
er supply line, 25: capacitor, 26: power receiving system
data unit, 27: 52C relay, 28: indoor unit A, 29: indoor unit
B, 30: indoor terminal base, 31: outdoor terminal base

Claims

1. Anair conditioner, in which an indoor unit (2) and an
outdoor unit (3) are provided, the indoor unit (2) and
the outdoor unit (3) being connected by a three-core
cable of a power line (8), a common line (9), and a
signal line (16), and utility power (7) supplied to either
the outdoor unit (3) or the indoor unit (2) is distributed
via the power line (8) and the common line (9),
wherein
the indoor unit (2) includes:

an outdoor activation relay (22) configured to
open and close a connection between the power
line (8) and the signal line (16); and

an indoor control unit (5) configured to effect the
operation of the outdoor activation relay (22) to
supply the utility power (7) between the signal
line (16) and the common line (9), and

the indoor control unit (5) opens the connection
between the power line (8) and the signal line
(16) in a standby condition.

2. The air conditioner of claim 1, wherein the outdoor
unit (3) includes:

a power supply relay configured to open and
close a connection of the utility power (7) sup-
plied to the outdoor unit (3) and the outdoor unit
(3); and

a power supply relay coil configured to close the
power supply relay when the utility power (7) is
supplied between the signal line (16) and the
common line (9).

3. The air conditioner of claim 2, wherein a plurality of
the indoor units (28,29) are provided,
the outdoor unit (3) is connected to the plurality of
indoor units (28,29) by three core cables each in-
cluding the power line (8), the common line (9), and
the signal line (16), and
the power supply relay coil closes the power supply
relay when the utility power (7) is supplied between
the signal line (16) and the common line (9) which
are connected to any one of the plurality of indoor
units (28,29).

4. Theair conditioner of any one of claims 1 to 3, where-
in the indoor unit (2,28,29) includes an indoor com-
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munication circuit unit (6) configured to carry out
communications with the outdoor unit (2,28,29) via
the signal line (16) and the common line (9), and
the indoor control unit (5) operates the outdoor acti-
vation relay (22) for a predetermined time when the
communication between the indoor communication
circuit unit (6) and the outdoor unit (3) is not estab-
lished when starting operation.

The air conditioner of claim 4, wherein the outdoor
unit (3) includes:

an outdoor communication circuit unit (14) con-
figured to carry out communications with the in-
door unit (2,28,29) via the signal line (16) and
the common line (9);

a power supply cutoff relay (21) configured to
cut off energization of the power supply relay
coil; and

an outdoor control unit (15) configured to oper-
ates the power supply cutoff relay (21),

the power supply relay includes:

an outdoor relay (11) operated by the out-
door control unit (15); and

an inrush current preventing relay (19) con-
nected in parallel with the outdoor relay (11)
and configured to be operated by energiza-
tion of the power supply relay coil, and

the outdoor control unit (15) operates the
outdoor relay (11) after a contact point of
the inrush current preventing relay (19) is
closed by a supply of the utility power (7)
between the signal line (16) and the com-
mon line (9), opens the contact point by op-
erating the power supply cutoff relay (21)
after having closed the contact point of the
outdoor relay (11), and operates the out-
door communication circuit unit (14) to start
communication with the indoor unit (2, 28,
29) .

The air conditioner of claim 1, wherein

a power receiving system data part (26) is provided,
in which information to identify whether or not the
outdoor unit (3) includes a power supply relay is
stored,

and the indoor control unit (5) does not operates the
outdoor activation relay (22) when the outdoor unit
(3) does not have the power supply relay.

The air conditioner of claim 1, wherein the indoor
unit (2) includes:

an indoor power distribution relay (27) config-
ured to open and close a connection between
the utility power (7) supplied to the indoor unit
(2) and the power line (8); and
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a power receiving system data unit (26), in which
information for discriminating to which the utility
power (7) is supplied, the outdoor unit (3) or the
indoor unit (2), is stored, and

the indoor control unit (5) is configured to oper- &
ate the indoor power distribution relay (27) on

the basis of the information stored at least in the
power receiving system data unit (26), and to
supply the utility power (7) from the indoor unit

(2) to the outdoor unit (3) via the power line (8) 10
and the common line (9).

The air conditioner of claim 7, wherein the power
receiving system data unit (26) stores information
for discriminating whether or not the outdoor unit (3) 75
includes a power supply relay, and
the indoor control unit (5) does not operate the out-
door activation relay (22) when the outdoor unit (3)
does not have the power supply relay.

20
The air conditioner of claim 7, wherein the outdoor
unit (3) includes:

a power supply relay configured to open and
close a connection between the power line (8) 25
and the outdoor unit (3); and

a power supply relay coil configured to close the
power supply relay when the utility power (7) is
supplied between the signal line (16) and the
common line (9), 30
the power receiving system data unit (26) stores
information for discriminating whether or not the
outdoor unit (3) includes the power supply relay,

and

the indoor control unit (5) operates the outdoor 35
activation relay (22) when the outdoor unit (3)
includes the power supply relay and the utility
power (7) is supplied to the indoor unit.

40
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