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DESCRI PTI ON

PONER SUPPLY DEVI CE AND Al R CONDI Tl ONER

Field

[ 0001] The present invention relates to a power supply
devi ce that receives an input of AC power and drives a |oad
and an air conditioner including the power supply device.

Backgr ound

[ 0002] As a power supply device that receives an input

of AC power and drives an electric notor, there has been a
power supply device including one route to which electric
power for driving the electric notor is input and anot her
route to which electric power for driving a control unit,
whi ch controls the power supply device, is input.

[ 0003] A power supply circuit described in Patent
Literature 1 described bel ow includes a first converting
unit 11 and a second converting unit 12 that convert an AC
voltage into a DC voltage. 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 SI1.
A cat hode of the diode D121 is connected to a capacitor Cl
that supplies a DC voltage applied to a control unit 22.

The second converting unit 12 perforns hal f-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 becones
nonconducti ve (paragraph 0050 to paragraph 0051 and FIG 2).

Ctation List
Patent Literature
[ 0004] Patent Literature 1: Japanese Patent Application
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Lai d- Open No. 2012-177500
Summary
Techni cal Probl em
[ 0005] A power supply device that receives an input of

AC power and drives an electric notor perforns, at high
speed, switching of a sem conductor switch elenent in a
power converting unit for driving the electric notor or a
power -factor inproving unit for reduci ng power supply
harmoni cs. Therefore, for the purpose of suppression of a
| eak of harnonic noise to a reception side, the power
supply device includes a noise filter in an input unit to
whi ch AC power is input. To suppress noise in a nornal
node, the noise filter often includes a capacitor that
connects termnals of the input unit. The voltage of an AC
power supply is directly applied to both ends of the

capaci tor.

[ 0006] When a short-circuit failure occurs in the

sem conductor switch elenent included in the power-factor

i mproving unit, to protect the electric notor or the power
converting unit that drives the electric notor, a switch
unit in the input unit is sonetinmes nade nonconductive. At
this point, the voltage applied to the capacitor is
superinposed on, through a route not passing through the
switch unit, a power storage unit for driving the contro
unit.

[ 0007] At this point, the voltage of the input unit at a
point in tinme when the switch unit beconmes nonconductive is
directly superinposed on the power storage unit for driving
the control unit. Therefore, a nmaxi mum voltage applied to
the power storage unit for driving the control unit is
approximately twice as |large as a voltage during a nornal
operation. Therefore, a withstand voltage of conponents of
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the power storage unit for driving the control unit needs
to be set to be twice or nore as |large as the voltage
during the normal operation. There is a problemin that an
I ncrease 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.

Sol ution to Probl em

[ 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 froman AC power supply; a first rectifying unit
that converts the AC power passed through the input unit
into DC power; a power-factor inproving unit that inproves
a power factor of the DC power output fromthe first
rectifying unit; a first power storage unit that stores the
DC power passed through the power-factor inproving unit and
supplies the stored DC power to a | oad side; a second
rectifying unit connected to a portion where the input unit
I's 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 inproving unit, perforns control for
interrupting the input unit.

Advant ageous Effects of Invention
[ 0010] The power supply device according to the present
i nvention achieves an effect that it is possible to reduce



10

15

20

25

30

Docket No. PMDA-15192-PCT

costs.

Brief Description of Draw ngs
[ 0011] FIG 1 is a diagram show ng the configuration of
a power supply device according to a first enbodi nent.
FIG 2 is a flowhart for explaining the operation of
t he power supply device according to the first enbodi nent.
FIG 3 is a flowhart for explaining the operation of
t he power supply device according to the first enbodi nent.
FIG 4 is a diagramshowi ng the configuration of a
power supply device according to a second enbodi nent.
FIG 5 is a flowhart for explaining the operation of
t he power supply device according to the second enbodi nent.
FIG 6 is a diagram show ng the configuration of
anot her exanpl e of the power supply device according to the
second enbodi nent.
FIG 7 is a diagram showi ng the configuration of an
air conditioner according to a third enbodi nent.
FIG 8 is a flowhart for explaining the operation of

the air conditioner according to the third enbodi nent.

Descri ption of Enbodi nents

[0012] Power supply devices and an air conditioner
according to enbodi nents of the present invention are
expl ained in detail belowwth reference to the draw ngs.
Note that the present invention is not limted by the
enbodi nent s.

[ 0013] First Enbodi nent.

FIG 1 is a diagramshow ng the configuration of a
power supply device according to a first enbodinent. A
power supply device 1 converts AC power supplied froman AC
power supply 2 into DC power, further converts the DC power
into AC power, and drives an electric notor 3, which is a
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| oad.

[ 0014] The power supply device 1 includes an input unit
4 to which AC power is input fromthe AC power supply 2.
The input unit 4 includes a swwtch unit 41, one end of

whi ch 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 enbodi nent, a connecti ng
portion of the one end of the AC power supply 2 and the one
end of the switch unit 41 is referred to as termnal L and
a connecting portion of the other end of the AC power
supply 2 and the noise filter 42 is referred to as terni na
N

[ 0016] The noise filter 42 includes a coil 421, which is
an inductive el enent, and a capacitor 422, which is a
capacitive elenent. 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

ot her end of the coil 421. The switch unit 41 is in an OFF
state at an initial tine.

[ 0017] The coil 421 can suppress a | eak of high-
frequency noise in a normal node, can suppress noise in a
comon node, and can suppress noise in both of the nornal
node and the common node.

[ 0018] When the switch unit 41 is in an OFF state, the
one end of the capacitor 422 and the termnal L are

di sconnected. 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
I nput 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
i mproving unit 6 that inproves a power factor of DC power
output fromthe first rectifying unit 5, reduces power
supply harnonics of a DC voltage output fromthe first
rectifying unit 5, and boosts the DC voltage output from
the first rectifying unit 5.

[ 0021] The power-factor inproving 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 el enent that stores energy
generated by an electric current passed through the first
rectifying unit 5.

[ 0022] The power-factor inproving unit 6 includes a
sem conductor switch el enment 62, one end of which is
connected to the other end of the reactor 61. The

sem conductor switch el ement 62 causes a power-supply
short-circuit to feed a short-circuit current to the
reactor 61

[ 0023] The power-factor inproving unit 6 includes a

di ode 63, an anode of which is connected to the other end
of the reactor 61. The diode 63 is a rectifying el enent
that supplies the energy stored in the reactor 61 to a
first power storage unit 7.

[ 0024] The reactor 61, the sem conductor switch el enent
62, and the diode 63 configure a boost chopper circuit.

[ 0025] The power-factor inproving unit 6 includes a
current detecting unit 64 connected between the

sem conductor switch elenent 62 and an output end on a | ow
potential side of the first rectifying unit 5. The current
detecting unit 64 detects an electric current flowng to

t he sem conductor switch el enment 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 inproving 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 | oad 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
vol tage and a desired frequency and supplies the AC power
to the electric notor 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 term nal N and one end on the
hi gh-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 aresistive elenent, and a diode 213, which is a
rectifying elenment, in series. The charging switch unit
211 is in an OFF state at the initial tinme.

[ 0030] When the charging switch unit 211 is in an ON
state, an electric current flows through a route of the
termnal L, the charging switch unit 211, the charging
resistor 212, the diode 213, the first power storage unit 7,
and the termnal 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 el ectric power
Is stored in the first power storage unit 7. Consequently,
it IS unnecessary to connect a charging resistor to the
swtch 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

i n 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 elenent. A capacitor, which is
a capacitive elenent, is illustrated as the second power
storage unit 12. An anode of the diode 111 is connected to
the termnal 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 | ow potential side
of the second power storage unit 12 is connected to the
termnal N through the power-factor inproving 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 sem conductor
switch el enent 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
el ectric current detected by the current detecting unit 64
in the power-factor inproving unit 6 is input to the
control unit 13.

[ 0035] FIG 2 is a flowhart for explaining the
operation of the power supply device according to the first
enbodi nent. Wien AC power is supplied fromthe AC power
supply 2, the power supply device 1 executes the operation
shown in FIG 2.

[ 0036] When AC power is supplied fromthe AC power
supply 2 to the power supply device 1, at step S100, an
electric current flows through a route that passes through
the termnal L, the second rectifying unit 11, the second
power storage unit 12, and the termnal 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 termnal L is

hi gher than the potential of the termnal 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 S102, 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 S104, the control unit 13 controls the
charging switch unit 211 to the ON state. Consequently, an
el ectric current flows through a route that passes through
the termnal 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.

[ 0039] When the electric power is 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
di ode 9.

[ 0040] At step S106, the control unit 13 controls the
swtch 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 the power-factor converting unit 6. Consequently,
suppression of a | eak of high-frequency noi se by the noise
filter 42, inprovenent of a power factor by ON or OFF
control of the sem conductor switch el enent 62, and
boosting of a DC vol tage are perforned.
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[ 0041] At step S108, the control unit 13 starts contro
of the power converting unit 8. Consequently, the electric
motor 3 is driven.

[ 0042] FIG 3 is a flowhart for explaining the
operation of the power supply device according to the first
enbodi nent. The control unit 13 executes processing shown
in FIG 3 during a control operation

[ 0043] When the sem conductor switch el enent 62 and the
power converting unit 8 are controlled by the control unit
13, if a short-circuit failure of the sem conductor swtch
el ement 62 occurs, the current detecting unit 64 detects a
short-circuit current.

[ 0044] At step S200, the control unit 13 determn nes

whet her an electric current |larger than a threshold set in
advance is detected by the current detecting unit 64. Wen
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 S200.

[ 0045] When determ ning that an electric current |arger
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
vol t age.

[ 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

vol tage of the capacitor 422 is not superinposed 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
termnal L, the second rectifying unit 11, the second power
storage unit 12, and the termnal N Irrespective of a
short-circuit failure of the sem conductor switch el enent
62, the DC power is supplied to the second power storage
unit 12. Therefore, the control unit 13 does not stop the
oper at i on.
[ 0049] As expl ai ned above, in the power supply device 1
according to the first enbodi nent, the second rectifying
unit 11 is configured by the diode 111, the anode of which
is connected to the termnal L and the cathode of which is
connected to the second power storage unit 12.
Consequently, even when a short-circuit failure of the
sem conductor switch el enment 62 occurs, a route in which
the voltage of the capacitor 422 is superinposed 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 nore as large as a
voltage at normal tinme. 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
unrel ated to the short-circuit failure of the sem conductor
switch el enent 62. Consequently, the operation of the
control unit 13 is not stopped. The power supply device 1
can continue the operation.
[ 0051] Second Enbodi nent.

In the first enbodi nment, 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. Wen a large rush current flows to the di ode
111 in the second rectifying unit 11, it is likely that the
di ode 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 enbodi nent

achi eves suppression of the rush current to the diode 111.

[ 0052] FIG 4 is a diagram show ng the configuration of
a power supply device according to the second enbodi nent.

A power supply device 1A further includes, in the
configuration of the power supply device 1 according to the
first enbodi ment, 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
el ectric current flowng to the second rectifying unit 11
to a route that passes through the second chargi ng resistor
141 or a route that does not pass through the second
chargi ng resistor 141

[ 0053] One end of the second charging resistor 141 is
connected to the termnal L. One end of the second
charging switch unit 142 is connected to the anode of the
di ode 111. The other end of the second charging swtch
unit 142 is swtched 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 tine.

[ 0054] FIG 5 is a flowhart for explaining the
operation of the power supply device according to the
second enbodi nent. Wen AC power is supplied fromthe AC
power supply 2, the power supply device 1A executes an
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operation shown in FIG 5.

[ 0055] St eps S100, S102, S104, S106, and S108 of the
flowhart shown in FIG 5 are the sane as the steps of the
flomchart shown in FIG 2 according to the first enbodi nent.
The flowchart shown in FIG 5 includes step S103 between
step S102 and step S104.

[ 0056] When AC power is supplied fromthe AC power
supply 2 to the power supply device 1, at step S100, an

el ectric current flows through a route that passes through
the termnal 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 term nal N

El ectric 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 flowng to the second power
storage unit 12 passes through the second chargi ng 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
fromflowng 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 perforns
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 chargi ng
resistor 141 and passes through the termnal L, the second
charging switch unit 142, the second rectifying unit 11,
the second power storage unit 12, and the termnal 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 perfornmed 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 perforned through the route that
does not pass through the second chargi ng resistor 141,
whereby a power loss in the second charging resistor 141 is
suppr essed.

[ 0061] Expl anati on of step S104 and subsequent steps is
omtted because the steps are the sane as the steps in the
first enbodi nent.

[ 0062] As expl ai ned above, the power supply device 1A
according to the second enbodi nent includes the second
charging resistor 141. Therefore, it is possible to
suppress a large current fromflowing 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 perforns 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 termnal L, the second charging switch unit 142,
the second rectifying unit 11, the second power storage
unit 12, and the termnal N Therefore, in the power
supply device 1A it is possible to suppress a power | o0ss
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
chargi ng resistor 141 can be di sposed between the second
rectifying unit 11 and the second power storage unit 12.

[ 0065] The connection of the second chargi ng resistor
141 and the second charging switch unit 142 is not limted
to the configuration shown in FIG 4.

[ 0066] FIG 6 is a diagram show ng the configuration of
anot her exanpl e of the power supply device according to the
second enbodinent. 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 initia
tinme.

[ 0067] When AC power is supplied fromthe AC power
supply 2 to the power supply device 1, an electric current
flows through a route that passes through the termnal L
the second rectifying unit 11, the second chargi ng resistor
141, the second power storage unit 12, and the termnal N
El ectric 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 flow ng to the second power
storage unit 12 passes through the second chargi ng 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 |arge current
fromflowng 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
perfornms 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
el ectric 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 termnal L, the second
rectifying unit 11, the second charging switch unit 142,
the second power storage unit 12, and the termnal 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 perfornmed 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 perfornmed through the route that does not pass

t hrough the second charging resistor 141, whereby a power

| oss in the second charging resistor 141 is suppressed.

[ 0072] As expl ai ned above, the power supply device 1B
according to the second enbodi nent includes the second
charging resistor 141. Therefore, it is possible to
suppress a large current fromflowing 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 perfornms control for switching the
second charging switch unit 142 to the ON state.
Consequently, the control unit 13 switches the route of the
el ectric current for storing electric power in the second
power storage unit 12 to the route that does not pass

t hrough the second charging resistor 141 and passes through
the termnal L, the second charging switch unit 142, the
second rectifying unit 11, the second power storage unit 12,
and the termnal N. Therefore, in the power supply device
1B, it is possible to suppress a power loss in the second
chargi ng 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 di sposed between the termnal L and the
second rectifying unit 11.

[ 0075] Thi rd Enbodi nent .

FIG 7 is a diagram show ng the configuration of an
air conditioner according to a third enbodinent. An air
condi ti oner 30 includes a power supply device 1C and i ndoor
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 enbodi nent. The
power supply device 1C further includes, in addition to the
conponents of the power supply device 1B, an indoor-unit
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connecting unit 33 including a plurality of termnals to
whi ch the indoor units 31A and 31B are connect ed,

communi cation-circuit transmtting units 52A and 53A and
communi cation-circuit receiving units 52B and 53B for
comruni cating with the indoor units 31A and 31B, a
communi cat i on- power generating unit 51 that generates

el ectric power used by the comrunication-circuit
transmtting units 52A and 53A and the conmuni cati on-
circuit receiving units 52B and 53B, and di odes 52C and 52E
and 53C and 53D.

[ 0077] The indoor-unit connecting unit 33 includes
termnals S1, S2, S3, S4, S5, and S6. The terminal Sl is
connected to the termnal L. The termnal S2 is connected
to the terminal N AC power is supplied to the indoor unit
31A through the termnals S1 and S2. The termnal $4 is
connected to the termnal L via the terminal S1. The
termnal S5 is connected to the termnal N via the term na
S2. AC power is supplied to the indoor unit 31B through
the termnals S4 and S5.

[ 0078] The comruni cati on- power generating unit 51
generates, using AC power supplied through the term nal S1
and the termnal S2, electric power used by the

communi cation-circuit transmtting units 52A and 53A and
the conmuni cation-circuit receiving units 52B and 53B.

[ 0079] An anode of the diode 52C is connected to the
comuni cation-circuit receiving unit 52B and a cat hode of
the di ode 52C is connected to the termnal S3. An anode of
the di ode 53C is connected to the conmunication-circuit
receiving unit 53B and a cat hode of the diode 53Cis
connected to the term nal S6.

[ 0080] An anode of the diode 52D is connected to the
termnal S3. An anode of the diode 53D is connected to the
termnal S6. A cathode of the diode 52D and a cat hode of
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t he di ode 53D are connected in comon and connected to the
one end of the second charging resistor 141.

[ 0081] Note that, in the power supply device 1C, unlike
t he power supply device 1A according to the second

enbodi nent, the one end of the second charging resistor 141
IS not connected to the termnal L

[ 0082] FIG 8 is a flowhart for explaining the
operation of the air conditioner according to the third
enbodi nent .

[ 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 forned, DC power is not stored in the first
power storage unit 7 and the second power storage unit 12.
Because el ectric 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 142
stays in an initial state in which the other end is
connected to the termnal B on the second chargi ng resistor
141 side. On the other hand, electric power is supplied to
t he i ndoor unit 31A via the termnals S1 and S2 and

el ectric power is supplied to the indoor unit 31B via the
termnals S4 and S5.

[ 0084] When the air conditioner 30 starts the operation,
at step S300, the indoor unit 31A perforns control for
short-circuiting the termnal S1 and the termnal S3 in the
i ndoor-unit connecting unit 33 by connecting contacts
included in the inside of the indoor unit 31A
Alternatively, at step S300, the indoor unit 31B perforns
control for short-circuiting the terminal S4 and the
termnal 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 termnal S1 and the termnal S3 in the

I ndoor-unit connecting unit 33 are short-circuited, at step
S302, an electric current flows through a route that passes
through the termnal L, the termnal S1, the term nal S3,
the di ode 52D, the second charging resistor 141, the second
rectifying unit 11, the second power storage unit 12, and
the termnal N. Electric power is stored in the second
power storage unit 12. Alternatively, when the termnal $4
and the termnal 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 termnal L
the termnal S4, the termnal S6, the di ode 53D, the second
chargi ng 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 flowng to the second power
storage unit 12 passes through the second chargi ng 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 |arge current
fromflowng 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 perforns
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 chargi ng
resistor 141 and passes through the termnal L, the second
charging switch unit 142, the second rectifying unit 11,
the second power storage unit 12, and the term nal 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
t hat passes through the second rectifying unit 11. At step
S306, the supply of the DC power to the second power
storage unit 12 is perfornmed through the route that does
not pass through the second chargi ng resistor 141, whereby
a power loss in the second charging resistor 141 is

suppr essed.

[ 0090] At step S308, to perform exchange of

comuni cation signals between the indoor unit 31A and the
control unit 13 via the termnal 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
termnal S1 and the terminal S3 in the indoor-unit
connecting unit 33. Alternatively, at step S308, to

per f orm exchange of conmuni cation signals between the

I ndoor unit 31B and the control unit 13 via the term nal S6,
the indoor unit 31B opens the contacts included in the

i nside of the indoor unit 31B to thereby perform an
operation for opening the termnal $S4 and the term nal 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 fornmed to pass through the termnal L
the second charging switch unit 142, the second rectifying
unit 11, the second power storage unit 12, and the term na
N, the control unit 13 can continue the operation.
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[ 0092] Expl anati on of steps S310, S312, and S314 is
omtted because the steps are the sane 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 consune

el ectric power when the operation of the air conditioner 30
is not perfornmed. |In the power supply device 1C, it is
possi bl e to suppress power consunpti on.

[ 0094] As expl ai ned above, the air conditioner 30
according to the third enbodi nent is configured by the
power supply device 1C and the indoor units 31A and 31B

The di odes 52D and 53D are connected to the circuit that
perfornms transm ssion and reception of communi cation
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.
Consequent |y, when the operation of the air conditioner 30
is not perfornmed, 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 consunpti on.

[ 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
i ndoor 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 fornms a
route for supplying DC power fromthe termnal L to the
second power storage unit 12. Therefore, it is possible to
conti nue 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 enbodi nents
above indicate an exanple of contents of the present

i nvention and can be conbined with other publicly-known
technol ogies. A part of the configurations can be omtted
or changed in a range not departing fromthe spirit of the
present invention.

Ref erence Si gns Li st

[ 0097] 1, 1A, 1B, 1C power supply device
AC power supply
el ectric notor

i nput unit

2

3

4

5 first rectifying unit

6 power-factor inproving unit
7 first power storage unit

8 power converting unit

11 second rectifying unit

12 second power storage unit
13 control wunit

30 air conditioner

31A, 31B indoor units
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CLAI M5
1. A power supply device conprising:

an input unit to which AC power is input froman AC
power supply;

a first rectifying unit that converts the AC power
passed through the input unit into DC power;

a power-factor inproving unit that inproves a power
factor of the DC power output fromthe first rectifying
unit;

a first power storage unit that stores the DC power
passed through the power-factor inproving unit and supplies
the stored DC power to a | oad 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 inproving unit,

perfornms control for interrupting the input unit.

2. The power supply device according to claim1l, wherein
the input unit includes:

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

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

3. The power supply device according to claim1l or 2,
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further conprising a charging resistor connected to the
second rectifying unit in series when an electric current
flows, the charging resistor suppressing a peak val ue of

the electric current.

4. The power supply device according to claim3, further
conprising a charging switch unit controlled by the contro
unit to switch a route of an electric current flowng to
the second rectifying unit 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 storage unit, the control unit perforns
control for switching the charging switch unit to switch
the route of an electric current flowng to the second
rectifying unit to the route that does not pass through the

chargi ng resistor

5. An air conditioner conprising a power supply device
and an indoor unit, wherein

t he power supply device includes:

an input unit to which AC power is input froman AC
power supply;

a first rectifying unit that converts the AC power
passed through the input unit into DC power;

a power-factor inproving unit that inproves a power
factor of the DC power output fromthe first rectifying
unit;

a first power storage unit that stores the DC power
passed through the power-factor inproving unit and supplies
the stored DC power to a | oad side;

a charging resistor that suppresses a peak val ue of an

electric current;



10

15

20

25

Docket No. PMDA-15192-PCT
26

a second rectifying unit that converts the AC power
into the DC power;

a charging switch unit that connects the charging
resistor and the second rectifying unit or a portion where
the input unit is connected to the AC power supply and the
second rectifying unit;

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 inproving unit,
perfornms control for interrupting the input unit, and

the indoor unit perfornms control for feeding an
el ectric current to the charging resistor when starting

oper ati on.

6. The air conditioner according to claimb5, wherein the
charging switch unit connects a conmunication circuit,
whi ch conmuni cates with the indoor unit, and the second

rectifying unit when the control unit does not operate.

7. The air conditioner according to claim5 or 6, wherein,
after starting an operation using the DC power stored in
the second storage unit, the control unit perforns contro
for swtching the charging switch unit to connect a portion
where the input unit is connected to the AC power supply
and the second rectifying unit.



