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DESCRIPTION

POWER SUPPLY DEVICE AND AIR CONDITIONER

Field
[0001] The present invention relates to a power supply
device that receives an input of AC power and drives a load

and an air conditioner including the power supply device.

Background

[0002] As a power supply device that receives an input
of AC power and drives an electric motor, there has been a
power supply device including one route to which electric
power for driving the electric motor is input and another
route to which electric power for driving a control unit,
which controls the power supply device, is input.

[0003] A power supply circuit described in Patent
Literature 1 described below includes a first converting
unit 11 and a second converting unit 12 that convert an AC
voltage into a DC wvoltage. The second converting unit 12
includes a diode D121. An anode of the diode D121 is
connected to between an input line L1 and a switch unit S1.
A cathode of the diode D121 is connected to a capacitor Cl1
that supplies a DC voltage applied to a control unit 22.
The second converting unit 12 performs half-wave
rectification of an AC voltage and charges the capacitor Cl.
The power supply circuit can supply operation power to the
control unit 22 even after the switch unit S1 becomes

nonconductive (paragraph 0050 to paragraph 0051 and FIG. 2).

Citation List
Patent Literature

[0004] Patent Literature 1: Japanese Patent Application
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2
Laid-Open No. 2012-177500
sSummary
Technical Problem
[0005] A power supply device that receives an input of

AC power and drives an electric motor performs, at high
speed, switching of a semiconductor switch element in a
power converting unit for driving the electric motor or a
power-factor improving unit for reducing power supply
harmonics. Therefore, for the purpose of suppression of a
leak of harmonic noise to a reception side, the power
supply device includes a noise filter in an input unit to
which AC power is input. To suppress noise in a normal
mode, the noise filter often includes a capacitor that
connects terminals of the input unit. The voltage of an AC
power supply is directly applied to both ends of the
capacitor.

[0006] When a short-circuit failure occurs in the
semiconductor switch element included in the power-factor
improving unit, to protect the electric motor or the power
converting unit that drives the electric motor, a switch
unit in the input unit is sometimes made nonconductive. At
this point, the voltage applied to the capacitor is
superimposed on, through a route not passing through the
switch unit, a power storage unit for driving the control
unit.

[0007] At this point, the voltage of the input unit at a
point in time when the switch unit becomes nonconductive is
directly superimposed on the power storage unit for driving
the control unit. Therefore, a maximum voltage applied to
the power storage unit for driving the control unit is
approximately twice as large as a voltage during a normal

operation. Therefore, a withstand voltage of components of
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the power storage unit for driving the control unit needs
to be set to be twice or more as large as the voltage
during the normal operation. There is a problem in that an
increase in costs is caused.

[0008] The present invention has been devised in view of
the above and it is an object of the present invention to
obtain a power supply device, the costs of which can be

reduced.

Solution to Problem

[0009] In order to solve the above problem, and in order
to attain the above object, a power supply device of the
present invention includes: an input unit to which AC power
is input from an AC power supply; a first rectifying unit
that converts the AC power passed through the input unit
into DC power; a power-factor improving unit that improves
a power factor of the DC power output from the first
rectifying unit; a first power storage unit that stores the
DC power passed through the power-factor improving unit and
supplies the stored DC power to a load side; a second
rectifying unit connected to a portion where the input unit
is connected to the AC power supply, the second rectifying
unit converting the AC power into the DC power; a second
power storage unit that stores the DC power passed through
the second rectifying unit; and a control unit that
operates using the electric power stored in the second
power storage unit and, when a short-circuit failure occurs
in the power-factor improving unit, performs control for

interrupting the input unit.

Advantageous Effects of Invention
[0010] The power supply device according to the present

invention achieves an effect that it is possible to reduce
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costs.

Brief Description of Drawings

[0011] FIG. 1 is a diagram showing the configuration of

a power supply device according to a first embodiment.
FIG. 2 is a flowchart for explaining the operation of

the power supply device according to the first embodiment.
FIG. 3 is a flowchart for explaining the operation of

the power supply device according to the first embodiment.
FIG. 4 is a diagram showing the configuration of a

power supply device according to a second embodiment.

FIG. 5 is a flowchart for explaining the operation of
the power supply device according to the second embodiment.
FIG. 6 is a diagram showing the configuration of
another example of the power supply device according to the

second embodiment.

FIG. 7 is a diagram showing the configuration of an
air conditioner according to a third embodiment.

FIG. 8 is a flowchart for explaining the operation of

the air conditioner according to the third embodiment.

Description of Embodiments

[0012] Power supply devices and an air conditioner
according to embodiments of the present invention are
explained in detail below with reference to the drawings.
Note that the present invention is not limited by the
embodiments.

[0013] First Embodiment.

FIG. 1 is a diagram showing the configuration of a
power supply device according to a first embodiment. A
power supply device 1 converts AC power supplied from an AC
power supply 2 into DC power, further converts the DC power

into AC power, and drives an electric motor 3, which is a
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load.

[0014] The power supply device 1 includes an input unit
4 to which AC power is input from the AC power supply 2.
The input unit 4 includes a switch unit 41, one end of
which is connected to one end of the AC power supply 2, and
a noise filter 42 connected to the other end of the switch
unit 41 and the other end of the AC power supply 2.

[0015] Note that, in the first embodiment, a connecting
portion of the one end of the AC power supply 2 and the one
end of the switch unit 41 is referred to as terminal L and
a connecting portion of the other end of the AC power
supply 2 and the noise filter 42 is referred to as terminal
N.

[0016] The noise filter 42 includes a coil 421, which is
an inductive element, and a capacitor 422, which is a
capacitive element. One end of the coil 421 is connected
to the terminal N. One end of the capacitor 422 is
connected to the other end of the first switch unit 41.

The other end of the capacitor 422 is connected to the
other end of the coil 421. The switch unit 41 is in an OFF
state at an initial time.

[0017] The coil 421 can suppress a leak of high-
frequency noise in a normal mode, can suppress noise in a
common mode, and can suppress noise in both of the normal
mode and the common mode.

[0018] When the switch unit 41 is in an OFF state, the
one end of the capacitor 422 and the terminal L are
disconnected. Therefore, the first switch unit 41 has a
function of suppressing reactive power generated when AC
power is supplied to the capacitor 422.

[0019] The power supply device 1 includes a first
rectifying unit 5 that converts AC power passed through the
input unit 4 into DC power. A diode bridge is illustrated
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as the first rectifying unit 5.

[0020] The power supply device 1 includes a power-factor
improving unit 6 that improves a power factor of DC power
output from the first rectifying unit 5, reduces power
supply harmonics of a DC voltage output from the first
rectifying unit 5, and boosts the DC voltage output from
the first rectifying unit 5.

[0021] The power-factor improving unit 6 includes a
reactor 61, one end of which is connected to an output end
on a high-potential side of the first rectifying unit 5.
The reactor 61 is an inductive element that stores energy
generated by an electric current passed through the first
rectifying unit 5.

[0022] The power-factor improving unit 6 includes a
semiconductor switch element 62, one end of which is
connected to the other end of the reactor 61. The
semiconductor switch element 62 causes a power-supply
short-circuit to feed a short-circuit current to the
reactor 61.

[0023] The power-factor improving unit 6 includes a
diode 63, an anode of which is connected to the other end
of the reactor 61. The diode 63 is a rectifying element
that supplies the energy stored in the reactor 61 to a
first power storage unit 7.

[0024] The reactor 61, the semiconductor switch element
62, and the diode 63 configure a boost chopper circuit.
[0025] The power-factor improving unit 6 includes a
current detecting unit 64 connected between the
semiconductor switch element 62 and an output end on a low-
potential side of the first rectifying unit 5. The current
detecting unit 64 detects an electric current flowing to
the semiconductor switch element 62.

[0026] The power supply device 1 includes the first
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power storage unit 7 that stores DC power passed through
the power-factor improving unit 6. A capacitor is
illustrated as the first power storage unit 7. The DC
power stored in the first power storage unit 7 is supplied
to a load side.

[0027] The power supply device 1 includes a power
converting unit 8 that converts the DC power stored in the
first power storage unit 7 into AC power having a desired
voltage and a desired frequency and supplies the AC power
to the electric motor 3. A three-phase inverter circuit is
illustrated as the power converting unit 8.

[0028] The power supply device 1 includes a charging
unit 21 connected between the terminal N and one end on the
high-potential side of the first power storage unit 7. The
charging unit 21 can store DC power in the first power
storage unit 7 not through the noise filter 42.

[0029] The charging unit 21 is configured by connecting
a charging switch unit 211, a charging resistor 212, which
is a resistive element, and a diode 213, which is a
rectifying element, in series. The charging switch unit
211 is in an OFF state at the initial time.

[0030] When the charging switch unit 211 is in an ON
state, an electric current flows through a route of the
terminal L, the charging switch unit 211, the charging
resistor 212, the diode 213, the first power storage unit 7,
and the terminal N. Electric power is stored in the first
power storage unit 7.

[0031] The charging resistor 212 has a function of
suppressing a rush current that flows when electric power
is stored in the first power storage unit 7. Consequently,
it is unnecessary to connect a charging resistor to the
switch unit 41 in parallel.

[0032] The power supply device 1 includes a second
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rectifying unit 11 that converts AC power of the AC power
supply 2 into DC power and a second power storage unit 12
in which the DC power passed through the second rectifying
unit 11 is stored.

[0033] The second rectifying unit 11 includes a diode
111, which is a rectifying element. A capacitor, which is
a capacitive element, is illustrated as the second power
storage unit 12. An anode of the diode 111 is connected to
the terminal L. A cathode of the diode 111 is connected to
one end on the high-potential side of the second power
storage unit 12. The other end on the low-potential side
of the second power storage unit 12 is connected to the
terminal N through the power-factor improving unit 6, the
first rectifying unit 5, and the input unit 4.

[0034] The power supply device 1 includes a control unit
13 that controls the switch unit 41, the semiconductor
switch element 62, and the charging switch unit 211 to the
ON state and the OFF state and controls the power
converting unit 8. The control unit 13 operates using the
DC power stored in the second power storage unit 12. The
electric current detected by the current detecting unit 64
in the power-factor improving unit 6 is input to the
control unit 13.

[0035] FIG. 2 is a flowchart for explaining the
operation of the power supply device according to the first
embodiment. When AC power is supplied from the AC power
supply 2, the power supply device 1 executes the operation
shown in FIG. 2.

[0036] When AC power is supplied from the AC power
supply 2 to the power supply device 1, at step 5100, an
electric current flows through a route that passes through
the terminal L, the second rectifying unit 11, the second

power storage unit 12, and the terminal N. Electric power
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is stored in the second power storage unit 12. The DC
power is stored in the second power storage unit 12 is only
in a period in which the potential of the terminal L is
higher than the potential of the terminal N. Therefore, a
rectifying operation by the second rectifying unit 11 and
the first rectifying unit 5 is half-wave rectification.
[0037] When the DC power is stored in the second power
storage unit 12, at step 8102, the control unit 13 starts
an operation using the DC power stored in the second power
storage unit 12. ©Note that, at this point, DC power is not
stored in the first power storage unit 7.

[0038] At step 8104, the contrecl unit 13 controls the
charging switch unit 211 to the ON state. Consequently, an
electric current flows through a route that passes through
the terminal L, the charging switch unit 211, the charging
resistor 212, the diode 213, the firxst power storage unit 7,
and the terminal N. Electric power is stored in the first
power storage unit 7.

[0039] When the electric power i1s stored in the first
power storage unit 7, the first power storage unit 7 can
feed power to the second power storage unit 12 through the
diode 9.

[0040] At step 5106, the control unit 13 controls the
switch unit 41 to the ON state. At this point, the control
unit 13 controls the charging switch unit 211 to the OFF
state. Consequently, electric power is supplied to the
first power storage unit 7 through a route that passes
through the noise filter 42, the first rectifying unit 5,
and a power-factor improving unit 6. Consequently,
suppression of a leak of high-frequency noise by the noisge
filter 42, improvement of a power factor by ON or OFF
control of the semiconductor switch element 62, and

boosting of a DC voltage are performed.
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10
[0041] At step S108, the control unit 13 starts control
of the power converting unit 8. Consequently, the electric
motor 3 is driven.
[0042] FIG. 3 is a flowchart for explaining the

operation of the power supply device according to the first
embodiment. The control unit 13 executes processing shown
in FIG. 3 during a control operation.

[0043] When the semiconductor switch element 62 and the
power converting unit 8 are controlled by the control unit
13, if a short-circuit failure of the semiconductor switch
element 62 occurs, the current detecting unit 64 detects a
short-circuit current.

[0044] At step S200, the control unit 13 determines
whether an electric current larger than a threshold set in
advance is detected by the current detecting unit 64. When
determining that an electric current larger than the
threshold is not detected by the current detecting unit 64
(No), the control unit 13 stays on standby at step S5200.
[0045] When determining that an electric current larger
than the threshold is detected by the current detecting
unit 64 (Yes), the control unit 13 advances the processing
to step S202.

[0046] At step S202, the control unit 13 stops the
control of the power converting unit 8 and controls the
switch unit 41 to the OFF state. Consequently, the power
supply device 1 can suppress a failure of the power
converting unit 8 due to an excessively large current or
voltage.

[0047] When the switch unit 41 is controlled to the OFF
state, a route in which the one end of the capacitor 422 is
connected to the second power storage unit 12 through the
second rectifying unit 11 is interrupted. That is, the

voltage of the capacitor 422 is not superimposed on the
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second power storage unit 12.

[0048] On the other hand, even if the switch unit 41 is
controlled to the OFF state, the AC power of the AC power
supply 2 is rectified to DC power through a route of the
terminal L, the second rectifying unit 11, the second power
storage unit 12, and the terminal N. Irrespective of a
short-circuit failure of the semiconductor switch element

62, the DC power is supplied to the second power storage

unit 12. Therefore, the control unit 13 does not stop the
operation.
[0049] As explained above, in the power supply device 1

according to the first embodiment, the second rectifying
unit 11 is configured by the diode 111, the anode of which
is connected to the terminal L and the cathode of which is
connected to the second power storage unit 12.
Consequently, even when a short-circuit failure of the
semiconductor switch element 62 occurs, a route in which
the voltage of the capacitor 422 is superimposed on the
second power storage unit 12 is suppressed by the second
rectifying unit 11. Therefore, the power supply device 1
does not need to set a withstand voltage of the second
power storage unit 12 to be twice or more as large as a
voltage at normal time. Consequently, in the power supply
device 1, it is possible to reduce costs of the second
power storage unit 12.

[0050] The AC power of the AC power supply 2 is supplied
to the second power storage unit 12 through a route
unrelated to the short-circuit failure of the semiconductor
switch element 62. Consequently, the operation of the
control unit 13 is not stopped. The power supply device 1
can continue the operation.

[0051] Second Embodiment.

In the first embodiment, a rush current flows to the
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second rectifying unit 11 when power storage in the second
power storage unit 12 through the second rectifying unit 11
is started. When a large rush current flows to the diode
111 in the second rectifying unit 11, it is likely that the
diode 111 fails. Therefore, to achieve a reduction in the
size of the diode 111, it is necessary to achieve
suppression of the rush current. A second embodiment
achieves suppression of the rush current to the diode 111.
[0052] FIG. 4 is a diagram showing the configuration of
a power supply device according to the second embodiment.

A power supply device 1A further includes, in the
configuration of the power supply device 1 according to the
first embodiment, a second charging resistor 141 connected
to the second rectifying unit 11 in series when an electric
current flows and a second charging switch unit 142
controlled by the control unit 13 to switch a route of an
electric current flowing to the second rectifying unit 11
to a route that passes through the second charging resistor
141 or a route that does not pass through the second
charging resistor 141.

[0053] One end of the second charging resistor 141 is
connected to the terminal L. One end of the second
charging switch unit 142 is connected to the anode of the
diode 111. The other end of the second charging switch
unit 142 is switched and connected to a contact A on the
one end side of the second charging resistor 141 or a
contact B on the other end side of the second charging
resistor 141. The second charging switch unit 142 is
connected to the contact B side at initial time.

[0054] FIG. 5 is a flowchart for explaining the
operation of the power supply device according to the
second embodiment. When AC power is supplied from the AC

power supply 2, the power supply device 1A executes an
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operation shown in FIG. 5.

[0055] Steps S100, S102, S104, S106, and S108 of the
flowchart shown in FIG. 5 are the same as the steps of the
flowchart shown in FIG. 2 according to the first embodiment.
The flowchart shown in FIG. 5 includes step S103 between
step S102 and step S104.

[0056] When AC power is supplied from the AC power
supply 2 to the power supply device 1, at step S100, an
electric current flows through a route that passes through
the terminal L, the second charging resistor 141, the
second charging switch unit 142, the second rectifying unit
11, the second power storage unit 12, and the terminal N.
Electric power is stored in the second power storage unit
12.

[0057] At this point, because the second charging
resistor 141 is present in the route through which a direct
current flows, a rush current flowing to the second power
storage unit 12 passes through the second charging resistor
141. Therefore, a peak value of the rush current is
suppressed by the second charging resistor 141.
Consequently, it is possible to suppress a large current
from flowing to the diode 111 of the second rectifying unit
11.

[0058] When DC power is stored in the second power
storage unit 12, at step S102, the control unit 13 starts
an operation using the DC power stored in the second power
storage unit 12.

[0059] At step S103, the control unit 13 performs
control for switching the second charging switch unit 142
such that the other end of the second charging switch unit
142 is connected to the contact A. Consequently, the
control unit 13 switches a route of an electric current for

storing electric power in the second power storage unit 12
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to a route that does not pass through the second charging
resistor 141 and passes through the terminal L, the second
charging switch unit 142, the second rectifying unit 11,
the second power storage unit 12, and the terminal N.
[0060] In a period in which DC power is not stored in
the first power storage unit 7, supply of the DC power to
the second power storage unit 12 is performed through the
route that passes through the second rectifying unit 11.
At step S103, the supply of the DC power to the second
power storage unit 12 is performed through the route that
does not pass through the second charging resistor 141,
whereby a power loss in the second charging resistor 141 is
suppressed.

[0061] Explanation of step S104 and subsequent steps is
omitted because the steps are the same as the steps in the
first embodiment.

[0062] As explained above, the power supply device 1A
according to the second embodiment includes the second
charging resistor 141. Therefore, it is possible to
suppress a large current from flowing to the second
rectifying unit 11. Consequently, in the power supply
device 1A, it is possible to reduce the size of the diode
111 of the second rectifying unit 11. Therefore, in the
power supply device 1A, it is possible to reduce the costs
of the second rectifying unit 11.

[0063] When the control unit 13 starts an operation
using the DC power stored in the second power storage unit
12, the control unit 13 performs control for switching the
second charging switch unit 142 such that the other end of
the second charging switch unit 142 is connected to the
contact A. Consequently, the control unit 13 switches a
route of an electric current for storing electric power in

the second power storage unit 12 to a route that does not
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pass through the second charging resistor 141 and passes
through the terminal L, the second charging switch unit 142,
the second rectifying unit 11, the second power storage
unit 12, and the terminal N. Therefore, in the power
supply device 1A, it is possible to suppress a power loss
in the second charging resistor 141.

[0064] Note that the second charging resistor 141 only
has to be disposed to be connected to the second rectifying
unit 11 in series when an electric current flows to the
second charging resistor 141. Specifically, the second
charging resistor 141 can be disposed between the second
rectifying unit 11 and the second power storage unit 12.
[0065] The connection of the second charging resistor
141 and the second charging switch unit 142 is not limited
to the configuration shown in FIG. 4.

[0066] FIG. 6 is a diagram showing the configuration of
another example of the power supply device according to the
second embodiment. In a power supply device 1B, the second
charging resistor 141 is connected in series between the
second rectifying unit 11 and the second power storage unit
12. The second charging switch unit 142 is connected to
the second charging resistor 141 in series. The second
charging switch unit 142 is in the OFF state at initial
time.

[0067] When AC power is supplied from the AC power
supply 2 to the power supply device 1, an electric current
flows through a route that passes through the terminal L,
the second rectifying unit 11, the second charging resistor
141, the second power storage unit 12, and the terminal N.
Electric power is stored in the second power storage unit
12.

[0068] At this point, because the second charging

resistor 141 is present in the route through which a direct
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current flows, a rush current flowing to the second power
storage unit 12 passes through the second charging resistor
141. Therefore, a peak value of the rush current is
suppressed by the second charging resistor 141.
Consequently, it is possible to suppress a large current
from flowing to the diode 111 of the second rectifying unit
11.

[0069] When DC power is stored in the second power
storage unit 12, the control unit 13 starts an operation
using the DC power stored in the second power storage unit
12.

[0070] After starting the operation, the control unit 13
performs control for switching the second charging switch
unit 142 to the ON state. Consequently, the control unit
13 switches the route of the electric current for storing
electric power in the second power storage unit 12 to a
route that does not pass through the second charging
resistor 141 and passes through the terminal L, the second
rectifying unit 11, the second charging switch unit 142,
the second power storage unit 12, and the terminal N.

[0071] In a period in which DC power is not stored in
the first power storage unit 7, supply of the DC power to
the second power storage unit 12 is performed through the
route that passes through the second rectifying unit 11.
The supply of the DC power to the second power storage unit
12 is performed through the route that does not pass
through the second charging resistor 141, whereby a power
loss in the second charging resistor 141 is suppressed.
[0072] As explained above, the power supply device 1B
according to the second embodiment includes the second
charging resistor 141. Therefore, it is possible to
suppress a large current from flowing to the second

rectifying unit 11. Consequently, in the power supply
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device 1B, it is possible to reduce the size of the diode
111 of the second rectifying unit 11. Therefore, in the
power supply device 1B, it is possible to reduce the costs
of the second rectifying unit 11.

[0073] When the control unit 13 starts an operation
using the DC power stored in the second power storage unit
12, the control unit 13 performs control for switching the
second charging switch unit 142 to the ON state.
Consequently, the control unit 13 switches the route of the
electric current for storing electric power in the second
power storage unit 12 to the route that does not pass
through the second charging resistor 141 and passes through
the terminal L, the second charging switch unit 142, the
second rectifying unit 11, the second power storage unit 12,
and the terminal N. Therefore, in the power supply device
1B, it is possible to suppress a power loss in the second
charging resistor 141.

[0074] Note that the second charging resistor 141 only
has to be disposed to be connected to the second rectifying
unit 11 in series. Specifically, the second charging
resistor 141 can be disposed between the terminal L and the
second rectifying unit 11.

[0075] Third Embodiment.

FIG. 7 is a diagram showing the configuration of an
air conditioner according to a third embodiment. An air
conditioner 30 includes a power supply device 1C and indoor
units 31A and 31B.

[0076] In the power supply device 1C, a circuit for
connecting the power supply device 1C to the indoor units
31A and 31B is added to the configuration of the power
supply device 1B according to the second embodiment. The
power supply device 1C further includes, in addition to the

components of the power supply device 1B, an indoor-unit
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connecting unit 33 including a plurality of terminals to
which the indoor units 31A and 31B are connected,
communication-circuit transmitting units 52A and 53A and
communication-circuit receiving units 52B and 53B for
communicating with the indoor units 31A and 31B, a
communication-power generating unit 51 that generates
electric power used by the communication-circuit
transmitting units 52A and 53A and the communication-
circuit receiving units 52B and 53B, and diodes 52C and 52E
and 53C and 53D.

[0077] The indoor-unit connecting unit 33 includes
terminals S1, S2, 383, S4, S5, and S6. The terminal S1 is
connected to the terminal L. The terminal S2 is connected
to the terminal N. AC power is supplied to the indoor unit
31A through the terminals S1 and S2. The terminal S4 is
connected to the terminal L via the terminal S1. The
terminal S5 is connected to the terminal N via the terminal
S2. AC power is supplied to the indoor unit 31B through
the terminals S4 and Sb5.

[0078] The communication-power generating unit 51
generates, using AC power supplied through the terminal S1
and the terminal S2, electric power used by the
communication-circuit transmitting units 52A and 53A and
the communication-circuit receiving units 52B and 53B.
[0079] An anode of the diode 52C is connected to the
communication-circuit receiving unit 52B and a cathode of
the diode 52C is connected to the terminal S3. An anode of
the diode 53C is connected to the communication-circuit
receiving unit 53B and a cathode of the diode 53C is
connected to the terminal S6.

[0080] An anode of the diode 52D is connected to the
terminal S3. An anode of the diode 53D is connected to the

terminal S6. A cathode of the diode 52D and a cathode of
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the diode 53D are connected in common and connected to the
one end of the second charging resistor 141.

[0081] Note that, in the power supply device 1C, unlike
the power supply device 1A according to the second
embodiment, the one end of the second charging resistor 141
is not connected to the terminal L.

[0082] FIG. 8 is a flowchart for explaining the
operation of the air conditioner according to the third
embodiment.

[0083] When AC power is supplied to the air conditioner
30, because a current route for storing DC power in the
first power storage unit 7 and the second power storage
unit 12 is not formed, DC power is not stored in the first
power storage unit 7 and the second power storage unit 12.
Because electric power is not supplied to the control unit
13, the control unit 13 does not start an operation.
Therefore, the other end of the second charging switch unit
142 stays in an initial state in which the other end is
connected to the terminal B on the second charging resistor
141 side. On the other hand, electric power is supplied to
the indcocor unit 31A via the terminals S1 and S2 and
electric power is supplied to the indoor unit 31B via the
terminals S4 and S5.

[0084] When the air conditioner 30 starts the operation,
at step 8300, the indoor unit 31A performs control for
short-circuiting the terminal S1 and the terminal S3 in the
indoor-unit connecting unit 33 by connecting contacts
included in the inside of the indoor unit 31A.
Alternatively, at step 8300, the indoor unit 31B performs
control for short-circuiting the terminal S4 and the
terminal S6 in the indoor-unit connecting unit 33 by
connecting contacts included in the inside of the indoor

unit 31B.
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[0085] When the terminal S1 and the terminal S3 in the
indoor-unit connecting unit 33 are short-circuited, at step
S302, an electric current flows through a route that passes
through the terminal L, the terminal S1, the terminal S3,
the diode 52D, the second charging resistor 141, the second
rectifying unit 11, the second power storage unit 12, and
the terminal N. Electric power is stored in the second
power storage unit 12. Alternatively, when the terminal S4
and the terminal S6 in the indoor-unit connecting unit 33
are short-circuited, at step S302, an electric current
flows through a route that passes through the terminal L,
the terminal S4, the terminal S6, the diode 53D, the second
charging resistor 141, the second rectifying unit 11, the
second power storage unit 12, and the terminal N. Electric
power is stored in the second power storage unit 12.

[0086] At this point, because the second charging
resistor 141 is present in the route through which a direct
current flows, a rush current flowing to the second power
storage unit 12 passes through the second charging resistor
141. Therefore, a peak value of the rush current is
suppressed by the second charging resistor 141.
Consequently, it is possible to suppress a large current
from flowing to the diode 111 of the second rectifying unit
11.

[0087] When DC power is stored in the second power
storage unit 12, at step S304, the control unit 13 starts
an operation using the DC power stored in the second power
storage unit 12.

[0088] At step S306, the control unit 13 performs
control for switching the second charging switch unit 142
such that the other end of the second charging switch unit
142 is connected to the contact A. Consequently, the

control unit 13 switches a route of an electric current for
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storing electric power in the second power storage unit 12
to a route that does not pass through the second charging
resistor 141 and passes through the terminal L, the second
charging switch unit 142, the second rectifying unit 11,
the second power storage unit 12, and the terminal N.

[0089] In a period in which DC power is not stored in
the first power storage unit 7, supply of DC power to the
second power storage unit 12 is performed through the route
that passes through the second rectifying unit 11. At step
S306, the supply of the DC power to the second power
storage unit 12 is performed through the route that does
not pass through the second charging resistor 141, whereby
a power loss in the second charging resistor 141 is
suppressed.

[0090] At step S308, to perform exchange of
communication signals between the indoor unit 31A and the
control unit 13 via the terminal S3, the indoor unit 31A
opens the contacts included in the inside of the indoor
unit 31A to thereby perform an operation for opening the
terminal S1 and the terminal S3 in the indoor-unit
connecting unit 33. Alternatively, at step S308, to
perform exchange of communication signals between the
indoor unit 31B and the control unit 13 via the terminal S6,
the indoor unit 31B opens the contacts included in the
inside of the indoor unit 31B to thereby perform an
operation for opening the terminal S4 and the terminal S6
in the indoor-unit connecting unit 33.

[0091] At this point, because the route of the electric
current for storing electric power in the second power
storage unit 12 is formed to pass through the terminal 1,
the second charging switch unit 142, the second rectifying
unit 11, the second power storage unit 12, and the terminal

N, the control unit 13 can continue the operation.
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[0092] Explanation of steps S310, S312, and S314 is
omitted because the steps are the same as steps S104, S106,
and S108 in FIG. 5.

[0093] When the operation of the air conditioner 30 is
not performed, DC power is not stored in the second power
storage unit 12 and the control unit 13 does not operate.
Therefore, only the indoor units 31A and 31B consume
electric power when the operation of the air conditioner 30
is not performed. In the power supply device 1C, it 1is
possible to suppress power consumption.

[0094] As explained above, the air conditioner 30
according to the third embodiment is configured by the
power supply device 1C and the indoor units 31A and 31B.
The diodes 52D and 53D are connected to the circuit that
performs transmission and reception of communication
signals between the indoor units 31A and 31B and the
control unit 13. The cathodes of the diodes 52D and 53D
are connected to the second charging resistor 141.
Consequently, when the operation of the air conditioner 30
is not performed, DC power is not stored in the second
power storage unit 12 and the control 13 does not operate.
Therefore, in the power supply device 1C, it is possible to
reduce power consumption.

[0095] When the operation of the air conditioner 30 is
started, DC power is stored in the second power storage
unit 12 by operations of the contacts on the inside of the
indoor units 31A and 31B. The control unit 13 can start an
operation. Further, the control unit 13 switches the
contacts of the second charging switch unit 142 and forms a
route for supplying DC power from the terminal L to the
second power storage unit 12. Therefore, it is possible to
continue the operation irrespective of the operations of

the contacts on the inside of the indoor units 31A and 31B
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after that.

[0096]

The configurations explained in the embodiments

above indicate an example of contents of the present

invention and can be combined with other publicly-known

technologies. A part of the configurations can be omitted

or changed in a range not departing from the spirit of the

present

invention.

Reference Signs List

[0097]
2
3
4
5
6
7

8

11
12
13
30

1, 1A, 1B, 1C power supply device
AC power supply
electric motor
input unit
first rectifying unit
power—-factor improving unit
first power storage unit
power converting unit
second rectifying unit
second power storage unit
control unit

air conditioner

31A, 31B indoor units
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CLAIMS

1. A power supply device comprising:

an input circuit to which AC power is input from an AC power supply;

a first rectifier that converts the AC power passed through the input circuit into DC
power;

a power-factor improvement circuit that improves a power factor of the DC power
output from the first rectifier;

a first electric accumulator that stores the DC power passed through the power-factor
improvement circuit and supplies the stored DC power to a load side;

a second rectifier connected to a portion where the input circuit is connected to the
AC power supply, the second rectifier converting the AC power into the DC power;

a second electric accumulator that stores the DC power passed through the second
rectifier, the second electric accumulator being connected to the power-factor improvement
circuit in parallel to the first electric accumulator; and

a controller that operates using the electric power stored in the second electric
accumulator and, when a short-circuit failure occurs in the power-factor improvement circuit,
performs control for interrupting the input circuit to interrupt a route that leads to the input
circuit passing through the second rectifier, the second electric accumulator, the power-factor
improvement circuit, and the first rectifier in order from the input circuit.

2. The power supply device according to claim 1, wherein the input circuit includes:

a switcher, one end of which is connected to one end of the AC power supply, the
switcher being controlled to an ON state and an OFF state by the controller; and

a noise filter connected to another end of the switch unit and another end of the AC
power supply.

3. The power supply device according to claim 1, further comprising a charging resistor
connected to the second rectifier in series when an electric current flows, the charging resistor
suppressing a peak value of the electric current.

4. The power supply device according to claim 3, further comprising a charging switcher
controlled by the controller to switch a route of an electric current flowing to the second
rectifier to a route that passes through the charging resistor or a route that does not pass
through the charging resistor, wherein

after starting an operation using the DC power stored in the second electric
accumulator, the controller performs control for switching the charging switcher to switch the
route of an electric current flowing to the second rectifier to the route that does not pass
through the charging resistor.

5. An air conditioner comprising a power supply device and an indoor processor, wherein

the power supply device includes:

an input circuit to which AC power is input from an AC power supply;

a first rectifier that converts the AC power passed through the input circuit into DC
power;

a power-factor improvement circuit that improves a power factor of the DC power
output from the first rectifier;

a first electric accumulator that stores the DC power passed through the power-factor
improvement circuit and supplies the stored DC power to a load side;

a charging resistor that suppresses a peak value of an electric current;



25

a second rectifier that converts the AC power into the DC power;

a charging switcher that connects the charging resistor and the second rectifier or a
portion where the input circuit is connected to the AC power supply and the second rectifier;

a second electric accumulator that stores the DC power passed through the second
rectifier, the second electric accumulator being connected to the power-factor improvement
circuit in parallel to the first electric accumulator; and

a controller that operates using the electric power stored in the second electric
accumulator and, when a short-circuit failure occurs in the power-factor improvement circuit,
performs control for interrupting the input circuit to interrupt a route that leads to the input
circuit passing through the second rectifier, the second electric accumulator, the power-factor
improvement circuit, and the first rectifier in order from the input circuit, and

the indoor processor performs control for feeding an electric current to the charging
resistor when starting operation.

6. The air conditioner according to claim 5, wherein the charging switcher connects a
communication circuit, which communicates with the indoor processor, and the second
rectifier when the controller does not operate.

7. The air conditioner according to claim 5, wherein, after starting an operation using the DC
power stored in the second electric accumulator, controller performs control for switching the
charging switcher to connect a portion where the input circuit is connected to the AC power
supply and the second rectifier.



