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DESCRIPTION 

POWER CONVERSION DEVICE AND AIR CONDITIONER 

5 Field 

[0001] The present invention relates to a power 

conversion device and an air conditioner that includes the 

power conversion device. 

10 Background 

[0002] Conventional air conditioners in which an outdoor 

unit and an indoor unit are operated by receiving AC power 

include a type in which AC power is fed to the outdoor unit 

and this type of air conditioner is in some cases 

15 configured such that two or more indoor units are connected 

to a single outdoor unit. Additionally, air conditioners 

have been proposed that restrict feeding of power to the 

outdoor unit during an operation standby period during 

which both the outdoor unit and the indoor unit are not 

20 operated. 

[0003] For example, an air conditioner described in 

Patent Literature 1 achieves the transition of an outdoor 

unit to a low power consumption mode by separating a main 

circuit power source section and a sub power source section 

25 from a noise filter mounted on the outdoor unit, using a 

power feeding relay in the main circuit power source 

section, and providing an outdoor unit control section that 

opens and closes the power feeding relay and a sub power 

source that supplies power to the outdoor unit control 

30 section. 

[0004] A power factor correction circuit is described in 

Patent Literature 2 that includes a rectifier circuit that 

performs DC conversion on the input voltage and a step-up 
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chopper circuit that provides a voltage greater than the 

voltage that has undergone DC conversion; the power factor 

correction circuit is provided with a series circuit of a 

diode that allows a current to flow from the output of the 

5 rectifier circuit toward a smoothing capacitor and an 

inrush-current limiting resistor, thereby inhibiting an 

inrush current from flowing when the input voltage is 

applied. 

10 Citation List 

Patent Literature 

[0005] Patent Literature 1: 

Laid-Open No. 2010-38484 

Patent Literature 2: 

15 Laid-open No. 2011-223819 

Summary 

Technical Problem 

[0006] In the conventional air conditioner described in 

20 Patent Literature 1, the main power source section and the 

sub power source are separated from the noise filter 

mounted on the outdoor unit; therefore, there is a problem 

in that a reactive current flows at all times due to the 

effect of a normal noise removal filter (an across-the-line 

25 capacitor) mounted on the noise filter and thus reactive 

power cannot be eliminated even after the transition of the 

outdoor unit to the low power consumption mode. 

[0007] Additionally, the sub power source section, which 

is separated from the main circuit power source section, is 

30 connected to a switching power source, which generates 

power for controlling actuators, such as a four-way valve 

and an electronic expansion valve, the outdoor unit control 

section, and the like with a rectified voltage from a 

Japanese Patent Application 

Japanese Patent Application 



3 

smoothing capacitor. Hence, the voltage with which the 

smoothing capacitor is charged does not decrease by the 

loads such as the actuators; this creates the need to 

increase the capacitance of the smoothing capacitor for 

5 stabilized operation of the switching power source, thereby 

presenting a problem of increase in board footprint and 

cost. 

[0008] The conventional power factor correction circuit 

described in Patent Literature 2 has no inrush-current 

10 limiting resistor that inhibits an inrush current from 

flowing into the step-up chopper circuit, which is composed 

of a reactor and a diode; this allows an inrush current to 

flow through both of a diode and a reactor connected to the 

output side of the rectifier circuit and an inrush current 

15 to flow also through the diode provided in the step-up 

chopper circuit, posing a problem that the diode may fail. 

[0009] The present invention has been achieved in view 

of the above, and an object of the present invention is to 

provide a power conversion device and an air conditioner 

20 that can achieve power saving. Another object of the 

present invention is to provide a power conversion device 

and an air conditioner that can achieve a reduction in size 

of a device and a reduction in cost. 

25 Solution to Problem 

[0010] In order to solve the above problems and achieve 

the object, an aspect of the present invention is a power 

conversion device for use in an outdoor unit of an air 

conditioner, the device including: an alternating current-

30 direct current conversion section that converts an 

alternating-current voltage supplied from an alternating-

current power source to generate a direct-current voltage 

to be applied to a compressor drive section that operates a 
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compressor; a direct-current-voltage smoothing section that 

smooths a direct-current voltage output from the 

alternating current-direct current conversion section; a 

first noise reduction section having inductive reactance 

5 and having one end connected to the alternating-current 

power source and another end connected to the alternating 

current-direct current conversion section; a second noise 

reduction section having capacitive reactance and disposed 

between the first noise reduction section and the 

10 alternating current-direct current conversion section; an 

inrush-current inhibition circuit that is connected in 

parallel with the second noise reduction section and the 

alternating current-direct current conversion section and 

inhibits an inrush current from flowing through the direct-

15 current-voltage smoothing section; a first alternating-

current power-source relay that opens and closes an 

alternating-current power supply path to the inrush-current 

inhibition circuit; and a second alternating-current power-

source relay that opens and closes an alternating-current 

20 power supply path to the second noise reduction section. 

Advantageous Effects of Invention 

[0011] The present invention produces effects of 

achieving a reduction in reactive power and thereby saving 

25 power by preventing a reactive current to flow through a 

second noise reduction section having capacitive reactance 

when there is no need to operate a compressor, such as 

during a standby operation. The present invention also 

produces an effect of being able to inhibit an inrush 

30 current from flowing into an AC-DC conversion section when 

the compressor is activated. 

Brief Description of Drawings 
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[0012] FIG. 1 is a diagram illustrating an exemplary 

configuration of an air conditioner according to a first 

embodiment. 

FIG. 2 is a diagram illustrating an exemplary 

5 configuration of an air conditioner according to a second 

embodiment. 

FIG. 3 is a diagram illustrating an exemplary 

configuration of an air conditioner according to a third 

embodiment. 

10 

Description of Embodiments 

[0013] Exemplary embodiments of a power conversion 

device and an air conditioner according to the present 

invention will now be described in detail with reference to 

15 the drawings. The present invention is not limited to the 

embodiments. 

[0014] First Embodiment. 

FIG. 1 is a diagram illustrating an exemplary 

configuration of an air conditioner according to a first 

20 embodiment of the present invention. The air conditioner 

of the present embodiment includes an outdoor unit 2 and 

indoor units 3A and 3B. The outdoor unit 2 is connected to 

an AC power source 1 via terminals L and N. The indoor 

unit 3A is connected to the outdoor unit 2 via terminals 

25 S1A, S2A, and S3A and the indoor unit 3B is connected to 

the outdoor unit 2 via terminals SIB, S2B, and S3B. The 

terminal L is connected to the terminal S1A and the 

terminal SIB, the terminal N is connected to the terminal 

S2A and the terminal S2B, and the indoor units 3A and 3B 

30 receive power from the AC power source 1 via the outdoor 

unit 2. The exemplary configuration illustrated in FIG. 1 

includes two indoor units connected to the outdoor unit 2, 

although the number of outdoor units is not limited to two. 
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[0015] The outdoor unit 2 includes two noise reduction 

sections, i.e., a first noise reduction section 11 and a 

second noise reduction section 12; two AC power-source 

relays, i.e., a first AC power-source relay 21 and a second 

5 AC power-source relay 22; a first inrush-current inhibition 

resistor 21B; a rectifier diode 21C; a first AC-DC 

conversion section 23, which includes a step-up chopper 

circuit; a first DC-voltage smoothing section 24; a 

compressor drive section 25, which drives a compressor (not 

10 illustrated) with power from the first DC-voltage smoothing 

section 24; a second AC-DC conversion section 31; a second 

DC-voltage smoothing section 32; a control power-source 

generation section 33, which generates power from a DC 

voltage from the second DC-voltage smoothing section 32; a 

15 diode rectifier section 41, which connects the first DC-

voltage smoothing section 24 to the second DC-voltage 

smoothing section 32; two control sections, i.e., a first 

outdoor-unit control section 51 and a second outdoor-unit 

control section 52, which control the operation of the 

20 outdoor unit 2 by using the power received from the control 

power-source generation section 33; a communication power-

source generation section 61, which generates power to be 

supplied to the circuits that perform communication between 

the indoor units 3A and 3B to operate the air conditioner; 

25 communication circuits 62A, 62B, 63A, and 63B that perform 

communication between the outdoor unit 2 and the indoor 

units 3A and 3B; and diodes 62C and 63C. 

[0016] Note that the first noise reduction section 11, 

the second noise reduction section 12, the first AC power-

30 source relay 21, the second AC power-source relay 22, the 

first inrush-current inhibition resistor 21B, the rectifier 

diode 21C, the first AC-DC conversion section 23, the first 

DC-voltage smoothing section 24, the compressor drive 
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section 25, the second AC-DC conversion section 31, the 

second DC-voltage smoothing section 32, the control power-

source generation section 33, the diode rectifier section 

41, the first outdoor-unit control section 51, and the 

5 second outdoor-unit control section 52 constitute a power 

conversion device. The communication circuits 62A and 63A 

are circuits that transmit communication signals and the 

communication circuits 62B and 63B are circuits that 

receive communication signals; these communication circuits 

10 operate by receiving DC power generated by the 

communication power-source generation section 61. 

[0017] The operation of the air conditioner according to 

the present embodiment will be described below. 

[0018] When the outdoor unit 2 receives power from the 

15 AC power source 1, the second DC-voltage smoothing section 

32 is energized through the second AC-DC conversion section 

31 such that a DC voltage is generated. The DC voltage is 

fed to the control power-source generation section 33, 

which generates power to be fed to the first outdoor-unit 

20 control section 51 and the second outdoor-unit control 

section 52. 

[0019] When the indoor units 3A and 3B are not operated, 

there is no need to supply power to the compressor drive 

section 25 because the compressor (not illustrated) is not 

25 operated. In this case, there is no need to supply power 

to the first DC-voltage smoothing section 24 via the first 

AC-DC conversion section 23; thus, the contacts of the 

first AC power-source relay 21 and the second AC power-

source relay 22, which are disposed on the paths to the 

30 first DC-voltage smoothing section 24, are both open. The 

contacts of the first AC power-source relay 21 and the 

second AC power-source relay 22 are controlled by the 

second outdoor-unit control section 52. 
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[0020] The first noise reduction section 11 has 

inductive reactance and includes, for example, a solenoid­

like coil having an inductance component. The second noise 

reduction section 12 has capacitive reactance and includes, 

5 for example, a capacitor having a capacitance component. 

The AC power source 1 is applied across the second noise 

reduction section 12. The second AC power-source relay 22 

is connected between the first noise reduction section 11 

and the second noise reduction section 12. A junction of 

10 the path to the first AC-DC conversion section 23 and the 

path to the second AC-DC conversion section 31 is placed 

between the first noise reduction section 11 and the 

contact of the second AC power-source relay 22. 

[0021] Application of the voltage of the AC power source 

15 1 across the second noise reduction section 12 generates 

reactive power because the second noise reduction section 

12 has the capacitive reactance, and hence a current that 

supplies the reactive power from the AC power source 1 to 

the second noise reduction section 12 is generated at the 

20 first noise reduction section 11. Here, the second 

outdoor-unit control section 52 controls the first AC 

power-source relay 21 and the second AC power-source relay 

22 such that their contacts are open. 

[0022] As a result, the energization of the first noise 

25 reduction section 11 is maintained, while the energization 

of the second noise reduction section 12 is prevented. 

Thus, no reactive power is generated at the second noise 

reduction section 12, and a current that supplies the 

reactive power does not flow. 

30 [0023] Meanwhile, feeding of the power to the second DC-

voltage smoothing section 32 and the operation of the first 

outdoor-unit control section 51 are maintained because the 

power supply path to the second AC-DC conversion section 31 
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branches off between the first noise reduction section 11 

and the contact of the second AC power-source relay 22. 

Here, by the action of the first noise reduction section 11, 

noise generated at the control power-source generation 

5 section 33 can be inhibited from flowing out to the AC 

power source 1. Note that the second AC-DC conversion 

section 31, the second DC-voltage smoothing section 32, and 

the control power-source generation section 33 constitute a 

control DC-voltage generation section. 

10 [0024] Inclusion of the diode rectifier section 41 in 

the outdoor unit 2 allows prevention of feeding of power 

from the second DC-voltage smoothing section 32 to the 

first DC-voltage smoothing section 24 when the DC voltage 

of the first DC-voltage smoothing section 24 is lower than 

15 that of the second DC-voltage smoothing section 32. 

[0025] When no power is supplied to the first DC-voltage 

smoothing section 24, no DC voltage is generated; thus, the 

DC voltage of the first DC-voltage smoothing section 24 is 

lower than that of the second DC-voltage smoothing section 

20 32. However, as described above, the diode rectifier 

section 41 prevents the power from the second DC-voltage 

smoothing section 32 from being fed to the first DC-voltage 

smoothing section 24; therefore, the first DC-voltage 

smoothing section 24 does not consume the power. 

25 [0026] The condition under which the need for feeding 

power to the compressor drive section 25 is eliminated is 

not limited to when the indoor units 3A and 3B are not 

operated; even when the indoor units 3A and 3B are being 

operated, no operation of the compressor may be necessary 

30 depending on the operation modes of the indoor units 3A and 

3B and their ambient environment. Even in such a case, the 

air conditioner according to the present embodiment can of 

course achieve a reduction in power consumption during an 
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operation standby period. 

[0027] The first outdoor-unit control section 51 and the 

second outdoor-unit control section 52 perform 

transmission/reception communication at all times to 

5 monitor the state of the outdoor operation. Here, because 

only the state of the outdoor operation is monitored, it 

allows the power consumption of the operations of the first 

outdoor-unit control section 51 and the second outdoor-unit 

control section 52 to be low. 

10 [0028] When the need arises to feed power to the 

compressor drive section 25 to operate the compressor, the 

second outdoor-unit control section 52 controls the first 

AC power-source relay 21 such that its contact is closed. 

The closing of the first AC power-source relay 21 allows a 

15 charging current to flow to the first DC-voltage smoothing 

section 24 via the contact of the first AC power-source 

relay 21, the first inrush-current inhibition resistor 21B, 

and the rectifier diode 21C (an inrush-current inhibition 

circuit), causing the voltage of the first DC-voltage 

20 smoothing section 24 to be lower than that of the second 

DC-voltage smoothing section 32 by the forward voltage Vf 

of the diode rectifier section 41. The first DC-voltage 

smoothing section 24 is formed of a smoothing capacitor ten 

or more times as large as that of the second DC-voltage 

25 smoothing section 32 to provide a voltage required to 

operate the compressor. 

[0029] Here, in the charging current of the first DC-

voltage smoothing section 24, by the action of the first 

inrush-current inhibition resistor 21B, an inrush current 

30 is inhibited. Because of the contact of the second AC 

power-source relay 22 being open, the DC voltage can be fed 

to the first DC-voltage smoothing section 24 without 

allowing the charging current to flow through the step-up 
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chopper circuit of the first AC-DC conversion section 23. 

This can prevent the step-up chopper circuit of the first 

AC-DC conversion section 23 from failing due to an inrush 

current. 

5 [0030] The step-up chopper circuit may include a 

semiconductor device formed of a wide band-gap 

semiconductor, such as Si, SiC, GaN, and diamond. A 

switching element and a diode element formed of a wide 

band-gap semiconductor have high withstand voltages and 

10 high allowable current densities and thus can achieve a 

reduction in size of the switching element and the diode 

element and thereby a reduction in size of a device. They 

also have high heat resistances and thus can achieve a 

reduction in size of, for example, a radiation fin of a 

15 heat sink, and thereby a further reduction in size of the 

device. Furthermore, they have low power losses and thus 

can achieve an increase in efficiency of the switching 

element and the diode element and thereby an increase in 

power conversion efficiency and power saving. Every 

20 switching element and diode element is desirably formed of 

a wide band-gap semiconductor, although only some of the 

elements may be formed of a wide band-gap semiconductor, 

which still produces such effects as achievement of a 

reduction in size of a device and an increase in efficiency 

25 of the device. 

[0031] After closing the contact of the first AC power-

source relay 21, the second outdoor-unit control section 52 

monitors (not illustrated) the voltage of the first DC-

voltage smoothing section 24 and, when it detects the 

30 voltage being equal to or greater than a predetermined 

voltage, closes the contact of the second AC power-source 

relay 22 and opens the contact of the first AC power-source 

relay 21. This starts the feeding of power to the first 
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AC-DC conversion section 23, which converts the AC voltage 

fed from the AC power source 1 to a desired DC voltage and 

feeds it to the compressor drive section 25. Upon 

reception of the power from the first AC-DC conversion 

5 section 23, the compressor drive section 25 activates the 

compressor such that the air conditioner starts its normal 

operation. The step-up chopper circuit of the first AC-DC 

conversion section 23 is controlled by, for example, the 

second outdoor-unit control section 52. 

10 [0032] The first outdoor-unit control section 51 and the 

second outdoor-unit control section 52 receive the power 

generated by the control power-source generation section 33 

even in the operation standby period and monitor the 

outdoor state at all times. This enables the second 

15 outdoor-unit control section 52 to be maintained in a 

readily operable state such that it can respond to a 

command from the first outdoor-unit control section 51 and 

thus causes the activation time needed by the compressor to 

be only the time taken to operate the relays, thereby 

20 achieving quick activation of the compressor. 

[0033] The inclusion of the diode rectifier section 41 

enables the control power-source generation section 33 to 

operate with the second DC-voltage smoothing section 32 

charged with the charging current flowing via the first DC-

25 voltage smoothing section 24. Using the first DC-voltage 

smoothing section 24 formed of the smoothing capacitor ten 

or more times as large as that of the second DC-voltage 

smoothing section 32 enables the first DC-voltage smoothing 

section 24 to maintain a constant voltage for the second 

30 DC-voltage smoothing section 32 at all times. This allows 

the smoothing capacitor forming the second DC-voltage 

smoothing section 32 to have a minimum capacitance enough 

to operate only at the activation of the outdoor unit 2 and 
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thereby a reduction in size and cost. 

[0034] As described above, in the air conditioner 

according to the present embodiment, the second outdoor-

unit control section 52 operates by using the power 

5 received from the control power-source generation section 

33 and, when there is no need to operate the compressor, 

opens the contacts of the first AC power-source relay 21 

and the second AC power-source relay 22 and, when the 

compressor is to be activated, closes the contact of the 

10 first AC power-source relay 21, which is on the path on 

which the first inrush-current inhibition resistor 21B is 

disposed, waits for a certain time until the voltage across 

the smoothing capacitor (the first DC-voltage smoothing 

section 24) connected to the output side of the first AC-DC 

15 conversion section 23 reaches a predetermined value, and, 

then, closes the contact of the second AC power-source 

relay 22, which is placed on the feeding path from the AC 

power source 1 to the first AC-DC conversion section 23, 

and opens the contact of the first AC power-source relay 21. 

20 This prevents reactive current from flowing through the 

second noise reduction section 12, which has capacitive 

reactance, when there is no need to operate the compressor, 

such as during a standby operation (in the operation 

standby period) and thereby achieves a reduction in 

25 reactive power. This can also inhibit an inrush current 

from flowing into the first AC-DC conversion section 23 

when the compressor is activated and thereby prevent the 

diode included in the first AC-DC conversion section 23 

from failing. Additionally, this can restrict the power 

30 consumed by the first AC power-source relay 21 and improve 

the quality of the first AC-DC conversion section 23. 

Furthermore, this enables a reduction in power consumption 

during the normal operation. 
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[0035] Second Embodiment. 

As described above, the air conditioner according to 

the first embodiment prevents an excessive inrush current 

from flowing through the first AC-DC conversion section 23 

5 when the compressor is activated. Because the application 

of the AC voltage to the second AC-DC conversion section 31 

is maintained even when the compressor is being stopped, it 

is unlikely that an inrush current flows into the second 

AC-DC conversion section 31 when the compressor is 

10 activated. However, when the supply of the power from the 

AC power source 1 to the outdoor unit 2 is started, that is, 

when the outdoor unit 2 receives the power from the AC 

power source 1 to cause the second AC-DC conversion section 

31 to start the operation to generate the DC voltage to be 

15 applied to the second DC-voltage smoothing section 32, an 

inrush current flows through the second DC-voltage 

smoothing section 32. An excessive inrush current flowing 

through the second AC-DC conversion section 31 may cause 

the second AC-DC conversion section 31 to fail; thus, it is 

20 necessary to inhibit an inrush current caused when the 

second AC-DC conversion section 31 starts the operation in 

order to achieve a reduction in size of the second AC-DC 

conversion section 31. 

[0036] FIG. 2 is a diagram illustrating an exemplary 

25 configuration of an air conditioner according to a second 

embodiment. As illustrated in FIG. 2, the air conditioner 

according to the present embodiment includes, in addition 

to the components of the air conditioner according to the 

first embodiment (see FIG. 1), an inrush-current inhibition 

30 section 13, which includes a second inrush-current 

inhibition resistor 13A and an inrush-current inhibition 

relay 13B. Components designated with identical symbols to 

those in FIG. 1 are common to those of the air conditioner 
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according to the first embodiment. The inrush-current 

inhibition section 13 is disposed between the second AC-DC 

conversion section 31 and the first noise reduction section 

11. The contact of the inrush-current inhibition relay 13B 

5 is controlled by the first outdoor-unit control section 51 

and is open when the first outdoor-unit control section 51 

receives no power and does not operate. 

[0037] The operation will be described below. Only 

differences from the air conditioner according to the first 

10 embodiment will be described. 

[0038] Upon reception of power by the outdoor unit 2 

from the AC power source 1, a DC voltage is applied to the 

second DC-voltage smoothing section 32 through the inrush-

current inhibition section 13 and the second AC-DC 

15 conversion section 31. Here, an inrush current flows 

through the second inrush-current inhibition resistor 13A; 

thus, the peak value of the inrush current is restricted so 

that no excessive current flows through the second AC-DC 

conversion section 31. 

20 [0039] The DC voltage smoothed by the second DC-voltage 

smoothing section 32 is fed to the control power-source 

generation section 33, which generates power to be fed to 

the first outdoor-unit control section 51 and the second 

outdoor-unit control section 52. This causes the first 

25 outdoor-unit control section 51 and the second outdoor-unit 

control section 52 to start operating. Upon starting 

operating, the first outdoor-unit control section 51 causes 

the contact of the inrush-current inhibition relay 13B to 

achieve a short circuit so that the charging current 

30 flowing to the second DC-voltage smoothing section 32 

through the second inrush-current inhibition resistor 13A 

changes the path to flow to the contact of the inrush-

current inhibition relay 13B, which has a lower resistance 
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value. 

[0040] Because of the change of the path to flow through 

the contact of the inrush-current inhibition relay 13B, 

power is no longer consumed in the second inrush-current 

5 inhibition resistor 13A, which has a higher resistance 

value, and this enables a reduction in power consumption of 

the outdoor unit 2. 

[0041] The air conditioner according to the present 

embodiment includes the inrush-current inhibition section 

10 13 in addition to the configuration of the air conditioner 

described in the first embodiment in the manner described 

above and thus can prevent an excessive current from 

flowing through the second AC-DC conversion section 31, 

thereby enabling a reduction in size of the second AC-DC 

15 conversion section 31. Additionally, the inrush-current 

inhibition relay 13B is provided such that the path of the 

charge current flowing to the second DC-voltage smoothing 

section 32 through the second inrush-current inhibition 

resistor 13A is changed to flow through the contact of the 

20 inrush-current inhibition relay 13B at a point in time when 

a certain time period elapses after the second AC-DC 

conversion section 31 starts operating; this allows the 

second inrush-current inhibition resistor 13A to not 

consume the power and thereby achieves a reduction in power 

25 consumption of the outdoor unit 2. 

[0042] Third Embodiment. 

FIG. 3 is a diagram illustrating an exemplary 

configuration of an air conditioner according to a third 

embodiment. As illustrated in FIG. 3, the air conditioner 

30 according to the present embodiment includes, in addition 

to the components of the air conditioner according to the 

second embodiment (see FIG. 2), a power source control 

relay 34, which controls the supply of the power generated 
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by the control power-source generation section 33 to the 

second outdoor-unit control section 52. Components 

designated with identical symbols to those in FIG. 2 are 

common to those of the air conditioner according to the 

5 second embodiment. 

[0043] The operation will be described below. Only 

differences from the air conditioners according to the 

first and second embodiments will be described. 

[0044] When the indoor units 3A and 3B are not operated, 

10 there is no need to supply power to the compressor drive 

section 25 because the compressor (not illustrated) is not 

operated. In this case, no power is supplied also to the 

first DC-voltage smoothing section 24 via the first AC-DC 

conversion section 23; thus, the contacts of the first AC 

15 power-source relay 21 and the second AC power-source relay 

22, which are disposed on the path to the first DC-voltage 

smoothing section 24, are both open. 

[0045] When no power is supplied to the first DC-voltage 

smoothing section 24, no DC voltage is generated; thus, the 

20 DC voltage of the first DC-voltage smoothing section 24 is 

lower than that of the second DC-voltage smoothing section 

32. Here, the diode rectifier section 41 preventing the 

feeding of the power from the second DC-voltage smoothing 

section 32 to the first DC-voltage smoothing section 24 

25 allows the first DC-voltage smoothing section 24 to not 

consume the power. 

[0046] Because the contacts of the first AC power-source 

relay 21 and the second AC power-source relay 22 are 

controlled by the second outdoor-unit control section 52, 

30 there is no need to feed the power to the second outdoor-

unit control section 52 when the contacts of the first AC 

power-source relay 21 and the second AC power-source relay 

22 may remain open. Hence, while the indoor units 3A and 
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3B are not operated, the first outdoor-unit control section 

51 can open the contact of the power source control relay 

34 to shut off the feeding of the power to the second 

outdoor-unit control section 52 so that the second outdoor-

5 unit control section 52 does not consume the power. 

[0047] The air conditioner according to the present 

embodiment further includes the power source control relay 

34 in the manner described above. When there is no need to 

feed power to the first DC-voltage smoothing section 24, 

10 the diode rectifier section 41 prevents the feeding of the 

power from the second DC-voltage smoothing section 32 to 

the first DC-voltage smoothing section 24, and the first 

outdoor-unit control section 51 opens the contact of the 

power source control relay 34 to shut off the feeding of 

15 the power to the second outdoor-unit control section 52. 

This allows the first DC-voltage smoothing section 24 and 

the second outdoor-unit control section 52 to not consume 

the power and thereby enables a reduction in power 

consumption of the outdoor unit 2 in the operation standby 

20 period. 

[0048] The addition of the power source control relay 34 

to the air conditioner according to the second embodiment 

has been described above, although the power source control 

relay 34 can be added to the air conditioner according to 

25 the first embodiment to produce similar effects. 

[0049] In the case of exclusion of the power source 

control relay 34, that is, in the case of the air 

conditioner according to the first and second embodiments, 

the first outdoor-unit control section 51 and the second 

30 outdoor-unit control section 52 may be united to form a 

unitary outdoor unit control section, instead of using the 

separate sections. 



19 

Industrial Applicability 

[0050] As described above, the power conversion device 

according to the present invention is useful as a power 

conversion device to be included in an outdoor unit of an 

5 air conditioner. 

Reference Signs List 

[0051] 1 AC power source, 2 outdoor unit, 3A and 3B 

indoor unit, 11 first noise reduction section, 12 second 

10 noise reduction section, 13 inrush-current inhibition 

section, 13A second inrush-current inhibition resistor, 

13B inrush-current inhibition relay, 21 first AC power-

source relay, 21B first inrush-current inhibition resistor, 

21C rectifier diode, 22 second AC power-source relay, 23 

15 first AC-DC conversion section, 24 first DC-voltage 

smoothing section, 25 compressor drive section, 31 second 

AC-DC conversion section, 32 second DC-voltage smoothing 

section, 33 control power-source generation section, 34 

power source control relay, 41 diode rectifier section, 51 

20 first outdoor-unit control section, 52 second outdoor-unit 

control section, 61 communication power-source generation 

section, 62A, 62B, 63A, and 63B communication circuit, 62C 

and 63C diode, L, N, S1A, S2A, S3A, SIB, S2B, and S3B 

terminal. 

25 
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CLAIMS 

1. A power conversion device for use in an outdoor unit 

of an air conditioner, the device comprising: 

an alternating current-direct current conversion 

5 section that converts an alternating-current voltage 

supplied from an alternating-current power source to 

generate a direct-current voltage to be applied to a 

compressor drive section that operates a compressor; 

a direct-current-voltage smoothing section that 

10 smooths a direct-current voltage output from the 

alternating current-direct current conversion section; 

a first noise reduction section having inductive 

reactance and having one end connected to the alternating-

current power source and another end connected to the 

15 alternating current-direct current conversion section; 

a second noise reduction section having capacitive 

reactance and disposed between the first noise reduction 

section and the alternating current-direct current 

conversion section; 

20 an inrush-current inhibition circuit that is connected 

in parallel with the second noise reduction section and the 

alternating current-direct current conversion section and 

inhibits an inrush current from flowing through the direct-

current-voltage smoothing section; 

25 a first alternating-current power-source relay that 

opens and closes an alternating-current power supply path 

to the inrush-current inhibition circuit; and 

a second alternating-current power-source relay that 

opens and closes an alternating-current power supply path 

30 to the second noise reduction section. 

2. The power conversion device according to claim 1, 

wherein, when it is unnecessary to operate the compressor, 
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contacts of both the first alternating-current power-source 

relay and the second alternating-current power-source relay 

are open and, when the compressor is to start operating, 

the contact of the first alternating-current power-source 

5 relay is closed and, then, after elapse of a certain time 

period, the contact of the second alternating-current 

power-source relay is closed and the contact of the first 

alternating-current power-source relay is opened. 

10 3. The power conversion device according to claim 1 or 2, 

comprising: 

a control section that controls the first alternating-

current power-source relay and the second alternating-

current power-source relay; 

15 a control direct-current-voltage generation section 

that converts an alternating-current voltage supplied from 

the alternating-current power source to generate a direct-

current voltage to be applied to the control section; 

an inrush-current inhibition resistor that inhibits an 

20 inrush current from flowing through the control direct-

current-voltage generation section; and 

an inrush-current inhibition relay that is connected 

in parallel with the inrush-current inhibition resistor and 

opens and closes a path connecting both ends of the inrush-

25 current inhibition resistor, wherein 

the inrush-current inhibition relay opens a contact of 

the inrush-current inhibition relay when feeding of power 

from the alternating-current power source is stopped, and 

closes the contact at a point in time when a certain time 

30 elapses after the feeding of the power from the 

alternating-current power source is started. 

4. The power conversion device according to claim 3, 



22 

comprising a power source control relay that opens a 

direct-current power supply path from the control direct-

current-voltage generation section to the control section 

when it is unnecessary to operate the compressor. 

5 

5. The power conversion device according to claim 3 or 4, 

wherein 

the control direct-current-voltage generation section 

comprises: 

10 a power conversion section that converts an 

alternating-current voltage supplied from the alternating-

current power source to a direct-current voltage; and 

a control power-source generation section that 

receives a direct-current voltage from the power conversion 

15 section and generates power to be supplied to the control 

section, and 

a direct-current voltage supply path is provided for 

supplying a direct-current voltage output from the 

alternating current-direct current conversion section to 

20 the control power-source generation section when the 

compressor is being operated. 

6. The power conversion device according to claim 5, 

wherein the direct-current voltage supply path is provided 

25 with a diode rectifier section that prevents supply of a 

direct-current voltage output from the power conversion 

section to a side of the diode rectifier section on which 

the compressor drive section is located when a direct-

current voltage is not output from the alternating current-

30 direct current conversion section. 

7. The power conversion device according to any one of 

claims 1 to 6, wherein the alternating current-direct 



23 

current conversion section is formed of a wide band-gap 

semiconductor element. 

8. An air conditioner comprising the power conversion 

5 device according to any one of claims 1 to 7. 


